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Koou3uMm Q-10 B AEMEHUM BOABHBIX C XPOHUYECKOMN CEPAEYHOM
HEAOCTATOYHOCTbHIO U CHUXXEHHOU OPAKIIMEN BBIBPOCA AEBOTO
XEAVAOUYKA: CHCTEMATHUYECKHM OB30P 1 META-AHAAU3

Lleaw

Mamepuas u memodst

Peaysvmamol

3akarouenue

Karovesvle carosa

Ars yumuposanus

Asmop 0rs nepenucku

[leAnro uccaepoBanms Gbiaa OleHKA BAMSHUSA Teparuy KoaHaumMom Q-10 y manuentos ¢ XCH Ha 06uiyio
M CEPACHHO-COCYAMCTYIO cMepTHOCTh. Koamanm Q-10 (Q-10) yseamuusaer mepeHoC 3AeKTPOHOB
B AbIXaTEAbHON MUTOXOHAPHAABHOM IEMH K 06AAAAET MPOTHBOBOCIAAMTEABHBIM 1 AHTHOKCHAAHTHbI-
MH 9P PEKTAMM, TPUBOASIIUMH K YAYMIIEHHIO GYHKIIMH SHAOTEANS COCYAOB H CHHXKEHHIO MOCACHAIPY3-
KM, 4TO 0BAETYAeT HACOCHYIO ACATEABHOCTh CEpALa. Y MALMEHTOB ¢ HU3KOM Pppakumeit Brbpoca (OB)
Aeoro xeayaouxa (AXK) (XCHu®B) ormeuaercs cumkenue yposist Q-10.

Kputepun BKAIOUCHUS B MeTa-aHaAu3: 1) naaue60-KOHTPOAHpYeMble HCCACAOBAHMS; 2) BKAIOYEHHE
ne menee 100 nayuentos; 3) my6ankaums mocae 2010 roaa, UTo MOApasyMeBaeT ONTHMAABHYIO 6a30By10
reparmio XCH; 4) AAMTEABHOCTD He MeHee 6 MecsIeB; 5) BKAIOYEHHE COOBIIEHHS O CePAETHO-COCYAH-
cToi 1/ HAM 061melt cMePTHOCTH; 6) MCMOAB3OBAHME AOCTATOMHDIX A03 Koansuma Q-10 (>100 mr/ cyT.).
TTonck nposoanaca B 6asax aannsix CENTRAL, MEDLINE, Embase, Web of Science, E-library,
ClinicalTrials.gov. Ilepsuunbim rnoxasareseM aQPeKTUBHOCTH B AAHHOM CHCTeMaTHueckom o63ope
W METa-aHAAM3E ABAJAACH CMEPTD OT BCeX MPUMMH. BTOPUUHOM TOYKOM ~ CMEPTh OT CePACYHO-COCYAH-
crhix npuunn. Mera-aHaau3 nposoanacs 1o meropy Mantel-Haenszel. Onerka craTncriueckoi rere-
poresHocTi npoBoauaact kpurepuem Koxpana (1*). Ipu 1*250% ucroAb3oBaAach MOAEAD CAYHATHBIX
apdexros, a npu [*<50 mopeas GukcuposanHoro apdexra.

Brian npoanaausupopanst pabote B nepuop ¢ 01.01.2011 a0 01.12.2021 u sbisBaenst 357 mybauka-
1{Hi, 3 KOTOPHIX 23 COOTBETCTBOBAAM MCCACAYEMOIE TEMe, HO TOABKO 6 (OMUCHIBAIONHME PesyAbTATH]
YeTbipex PAHAOMH3UPOBAHHBIX KAMHHYECKUX HCCAeAoBaHMi — PKM), noaHocTsio cooTBercTnosa-
AM 325BACHHDIM KPUTEPHAM. B OKOHUATEABHDBIN AHAAMS BOMIAM pe3yAbTatsl Aeuenus 1139 maumentos
(586 moayuasmmx Aevenne koausumom Q-10 1 553 - naaue6o). PHck cmepTH 1Mo Al06KIM TpHIHHAM
MpoaHaAM3npoBan 1o AaHubM 4 PKI (1139 nayuentos). CHUKeHME pUCKA HA POHEe MPHMEHeHHMS
Q-10 cocrasnao 36% (OII=0,64, 95% AU 0,48-0,87, p=0,004). I'eteporeHHOCTh HCCABAOBAHMIL
6riaa mnakoit (Chi*=0,84; p=0,84; 1*=0%). Puck cepAeHHO-COCYAHCTON CMEPTHOCTH MPOAHAAUZMPO-
BaH 1o AauibiM ABYX PKH (863 Goabnnix). Crukenue pucka Ha pone npumenenns Q-10 6b1a0 craTu-
CTHYECKH 3HAYMMBIM U cocTaBHAo 55% (OI11=0,45, 95% AU: 0,32-0,64, p=0,00001). M1 B aToM cayuae
reTeporeHHOCTh AAHHbIX 6blaa Huakoit (Chi*=0,41; p=0,52; [*=0%).

IposeAeHHbI MeTa-aHAANS MTOATBEPAMA ITOAOKHTEABHOE BAMSHUE KoaHanMa Q-10 Ha nporxHoa nauu-
enron ¢ XCHu®B, noAydaiomux peKkoMeHAOBAHHYI0 6a30BYI0 TepParHIo.

Koananum Q-10; XCH ¢ nuakoit @B; nporsos; Mera-aHaAu3

Mareev V. Yu., Mareev Yu. V., Begrambekova Yu. L. Coenzyme Q-10 in the treatment of patients with
chronic heart failure and reduced left ventricular ejection fraction: systematic review and meta-analysis.
Kardiologiia. 2022;62(6):3-14. [Russian: Mapees B.10O., Mapees }O.B., Berpam6ekora I0.A. Koanaum
Q-10 B Aevennn GOABHBIX C XPOHMYECKON CEPAEYHON HEAOCTATOMHOCTBIO W CHUIKEHHON ppaxumeit
BHIGPOCA ACBOTO KEAYAOUKA: CHCTEMATHYECKHH 0630p M MeTa-aHaAu3. Kapanoaorus. 2022;62(6):3-14]

Berpam6exopa FOAus Aeonopna. E-mail: julia begrambekova@ossn.ru

ponmueckas cepaednas neaocrarousocts (XCH) sas-
Xmercs MTOrOoM BCeX 3aboAeBaHMI CepPAEUHO-COCYAH-
croit cueremsl (CCC) M Bo MHOrOM OnpeAeAsier MpOrHos
NOAABASIIOIIErO YMCAQ TALMeHTOB ¢ Boaesuamu cepaua. Co-
BpeMeHHble PEeKOMEHAALMHU 1O AMATHOCTHKE M ACYEHHMIO
XCH npepAarailoT HOBBIH AATOPUTM AEUEHHs MAIMEHTOB
¢ XCH u nusxoit (£40%) ¢paxumeit sribpoca (OPB) aeso-
ro sxeayaouka (XCHu®DB), ocHOBaHHBIA Ha Kak MOXHO 60-
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Aee GBHICTPOM MCIIOAB3OBAHMH HETHIPEXKOMIOHEHTHOM Te-
panmu, Ilpenaparamu, AOKa3aBIIMMKU YAyYIICHHE MPOrHO3a
nayuenros ¢ XCHu®B, spasiorcs mHrnburopsl aurnoren-
aunnpespamaiomero pepmenta (MATIQ) man anrnorensu-
HOBBIX PELIeNTOPOB M HenpuAusnHa uuruburops (APHIN)
natoc 6era-apperobaokaropst (BAB), anraronucri mume-
paaokoprikouAHbiX penenropos (AMKP) u umruburo-
pbl HATPHIi TAIOKO3HOTO Tpancrnoprepa 2 tina (MHI'T-2)
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[1, 2]. B cayuae 3apepXKKH KHAKOCTH AOAXKHBL PUMEHSTh-
cA AMypeTHKH. Bce aTH KAQCCHI AEKAPCTB MMEIOT KAdCC pe-
kosmendayuii I (ot Goimy npusenenst), BAMAIOT Ha Bax-
Hble HEAPOTrOPMOHAAbHBIE MEXAHM3MBI [IPOrPECCHPOBAHMS
XCH, 1o He 0CHOBHO# IMycKOBON Mexanusm Goaeauu. Hu-
TEPECHO, YTO MCTOPUUECKH NPUMEHEHHEe TPOHHOW Helpo-
ropMoHaAbHO# 6a0kaabt (MATI® /APHU natoc BAB, natoc
AMKP) paccmarpuparoch kak donosnenue k cmandapmmo-
My revenuro XCH, BrarouaBsiieMy CepAeuHbIe TAMKO3HADL, 06+
AAAQAIONIHE TOAOKHTEABHBIMH HMHOTPOMHLIMK CBOACTBAMH
1 kombunanmeit Anypernkos, B copmectnpix Pexomenaaru-
ax O6mecTsa CHENMAAMCTOB 10 CEPAEUHON HEAOCTATOYHO-
et (OCCH), Poccuiickoro Kapanoaoruueckoro obujecrsa
(PKO) u Poccuitckoro Hayuroro MeAHIIMHCKOTO 061mecTsa
repartesros (PHMOT), naunnas ¢ 2002 roaa XCH onpepe-
ASIETCS, KAK <« ... CHHAPOM, PA3BHBAIOLMICA B pesyAbrarTe Ha-
pywenns crnoco6HOCTH CepALid K HATIOAHEHMIO M/HMAM OT10-
POKHEHHIO... » [3]. YV nauuenros ¢ XCHu®B aro oznavaer
HapymieHHe HacocHOM (COKPATUTEABHOM) QYHKLMK CepALa,
KOTOpAas M 3aITycKaeT HeApOropMOHaAbHbIE MEXaHM3MBbI CHa-
HAAQ KOMITEHCALMM, A MPU MOCTOSHHOM AucOarance Herpo-
TOPMOHOB ~ porpeccHpopanus 6oseanu. Mubivu caoBamy,
OCHOBHbIE KAACChl MPENapaTos, PeKOMEHAOBAHHBIE AAS Ae-
vennas XCHu®B B 2021 roay, ne oxazwisarom sosdeiicmous
HA OCHOBHOM NYcKOBOU MeXanusm paseumus Gosesnu. IToau-
LMK AMTOKCHHA 1pu Gubpuarsumn npeacepamii (kaace 1A -
dodicHbt Bbimb paccmompenvt 0As Ha3Havenus) 1 ocobenno
npu cunycosoM purme (kaacc IIB — mozym Goims paccmompe-
Hol OAS HA3HAYENUS) BO MHOTOM HEOBOCHOBAHHO TIOHMKEHBI.
BMmecre ¢ TeM B TOABKO 4T0 0nyGAukoBaHHO# cTaThe «llpas-
Ad AM TTOAOXKHMTEABHBIA IPPEKT AMIOKCHHA PEAABHO OTAM-
vaercs or MHI'T-2 tuma y 6oabubix ¢ XCH co cumxenHoi
OBAJK?» npoAeMOHCTPHPOBAHO NPAKTHYECKH OAMHAKOBOE

BAMSIHME HA PUCK CMEPTH M FOCITMTAAN3ALINIT CEPACUHBIX TAH-
Kko03up0oB 1 MHI'T-2, uMerommx kaacc pokasareabHoctH IA
B Aevernnt XCHu®B [4]. [puMenenne Apyrux npenaparos,
YAYUUIAIOUIMX HACOCHYI0 QYHKIMIO CEPALIA, HE PEKOMEHAYeT-
cs. Tak, paHAOMHM3UPOBAHHOE KAMHMYECKOE MCCACAOBaHME
(PKH) GALACTIC-HF (20201.) mpoAeMOHCTpHpPOBAAO
CIIOCOBHOCTD MMO3MHOBOTO AKTHBATOPA OMEKANTHBA CHH-
Karh puck cMept u obocrpenns XCH, ocobenno y manuen-
ToB ¢ nuakoit PBAXK (<309 ) u cHHYCOBBIM PUTMOM, HO T10-
Ka 9TOT npenapar He saperncrpuposan [S].

IMpn XCH wmuoxaps HcnbiTbiBaer AeQHIMT IHEPruH,
B [IEPBYI0 OYePEAb 3-32 AMCOYHKIJHH MATOXOHAPHI [6]. Do
06YCAOBACHO TPAHCKPUIILIMOHHBIMU M3MEHEHMSAMM KAIOYE-
BBIX PEPMEHTOB, YYACTBYIOIHMX B 9THX MeTabOAMYECKHX ITy-
ax [7, 8]. DapMakosornueckue BO3ACHCTBHA Ha MeTaboAMaM
MHTOXOHAPHI MOT'YT CTaTh HOBBIM TEPANEBTHIECKHM ITOAXO-
AOM K yMeHbIeHHio Aepuuura snepruv npu CH [9]. B cu-
TYaUMH HEAOCTATOYHOCTH BHHMAHMA K «KAPAHOTPOIHBIM>»
cpeacrsam Aevennst XCH, mbr nonsiraeMcst 06¢yAuTh BO3-
MOKHOCTH MCIIOAB3OBAHHA NPENapaTos, CHOCOOHBIX yAyY-
WHTh MeTaboAMYEecKHe CBOWCTBA MHOKAPAA, B MACTHOCTH,
ybuxunona (kosmsuma Q-10). B 1957 roay aror sHAOreH-
HBIA pepMeHT BriepBble GbIA BbIAGACH U3 MuTOXOHAPHIL [ 10],
B 1978 roay s3a ommcamue NpoOIECCOB XEMHOCMOTHYECKO-
ro pochopuanposanms ¢ yuacruem koansuma Q-10 Iurep
Mutueaa yaocroen Hobeaesckoit mpemun B 06AaCTH XUMHH
[11]. C cepeamnnt 60-x ropos XX Beka GbIA0 CACAAHO MHOMKe-
CTBO NOMbITOK NMpuMeHenna koauauma Q-10 B kappAuoAoruu.

MexaHu3M ACACTBUS U MOTEHIIHAADHAS
poab xoausnma Q-10 npu XCH

B nonyasprom 063ope npobaembl ¢ KPaCHOPEUHBBIM Ha-
spannem «Cepane npu XCH - morop 6e3 romausa» 6bi-

Pucynox 1. [TorexumaasHbie Mexauuamer aeficTBus Koanauma Q-10
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A2 MoApo6HO OBOCHOBAHA POAB MHTOXOHAPHAABHOM AWMC-
GyHKIHI B HAPYIIEHHH HOPMAABHOM COKPATHTEABHOM QyHK-
MK cepatia y Goabmbix ¢ kamHHyecku ssipaxenson XCH
[12]. Ceroans poas asporensoro (4ro rapanTHpyer ero
6esonacnoe npumenenne) koananma Q-10 B noasepanmuu
QYHKUHOHMPOBAHHMA MHTOXOHAPHI M yAyuuieHHM paborhi
MHOKapaa Xopouo uasectHa [13]. Yéuxunon yseanumsaer
MEPeHOC IAEKTPOHOB B ABIXATEABHOH MHTOXOHAPHAABHOM
UerH, 4TO CONPOBOXKAACTCH AKTHBAIMEH OKHCAMTEABHO-
ro pochopHAMpOBAHHA M CHHTE3a aAeHOIHHTpHPOCHara
(AT®) (puc. 1) [14].

AOTOAHHTEABHBIMH TIOTEHIHAABHO BaXKHBIMH MEXaHH3-
MaMH ACHICTBHA ITOTO PepMEHTa ABARIOTCA €r0 MPOTHBOBOC-
MAAHTEABHBIA H AHTHOKCHAAHTHBIN 3¢PexTs, NpHBOASILIHE
K YAYHIICHHIO QYHKLHH SHAOTEAMA COCYAOB H CHHIKEHMIO 1O-
CACHArPY3KH, YTO ODAEr4aeT HACOCHYIO AGATEABHOCTH CepPA-
ta [ 15]. B roxe spems 6aokasa ofpasosanns caoBoaHbIx pa-
AHKAAOB, BEPOATHO, MPHBOAHT K CHHJKEHHIO TOKCHYECKOMH
HArpy3KH Ha KapAmoMHOUMTHI, 6aokaae paspymenns AHK
M YMEHBIIEHHIO AKTHBHOCTH AMONTO3a HAM MPOrpaMmupye-
moft rubean xapanommonnros [16, 17]. Kpome Toro, uepes
BAHAHNE HA IKCTIPECCHIO AACPHOTO GaKTOPA TPAHCKPHITLHH
NF-xB, y6uxunon cnocoben 3amearnts passurue dpubposa
MUOKAPAA H peMOAeAHpoBanns cepana [ 18, 19].

Aeduunr kosusuma Q-10 npu XCH

IMpu XCH, ocobenno co camxennoi PBAK, ormeuaer-
CA CTPOTHI MAPAAAEAHMIM MEXKAY AKTHBHOCTBIO QYHKIMOHM-
POBaHHA MHTOXOHAPHA H OKCHAATHBHBIM CTPECCOM, C OAHOM
cropoun, i Aeduumrom koansuma Q-10, ¢ apyroit [20].

Kax BHAHO M3 pucyHKa 2A, y NMaMEHTOB C TKEAOH
XCHu®B II-1V ¢pynxunonaasusix xaaccop (PK) xonnen-
Tpauus yOHXHHOHA B AA3ME OKA32AACH HIDKE 110 CPABHEHHIO
¢ 6oaee aerknm tesennem Goaeann XCHu®B 1-11 K (ze-
aenpte croabust 0,62 nporus 0,75 mxr/ma, p<0,05). Ho ro-
Pasa0 GOABLIME PASAHYHA HMEAH MECTO B COACPKAHHM KOIH-
suma Q-10 B muorapae (puc. 2A, kpacubie croabust). Brao
BBISBACHO CTATHCTHYECKH 3HAMMMOE CHIDKEHHE COACPIKAHMS
ybuxunona B Muoxapae naumuenros ¢ XCHu®B npu npo-
rpeccuposanui 3aboaesanns ot I ko I1 u sarem k 111 K 3a-
Goaesaums [21]. Pasamuns mexay Goasuviu ¢ XCHudB
II-IV 1 I-11 ®K 6bian Bechma snagmmbivu (0,028 nporus
0,036 mMxr/mMa coorsercTsenno, p<0,001).

Ha pucynke 25 npeacraBaeHa B3aMMOCBSA3b MEXKAY YPOB-
Hem xoansuma Q-10 u nmporuosom Goavhrix XCHr®B.
Ipn yposue ybuxunona menbme meananst (0,73 mxr/ma)
CMEPTHOCTb OKa3zaaach auauumo seune (39% nporus 22%,
p<0,001). AOINOAHHTEABHBIN AHAAM3 BKAIOYHA COMETAHHE
YPOBHE#t yOMXHHOHA M KOHUEHTPAUMKM MO3rOBOTO HATPHIl-
yperuuecxoro nentiaa (NT-proBNP). Kax suano, npu Ao-
crarounoM (ssmme 0,68 Mxr/ma) yposre Q-10 u HeBbICOKO
(rsoxe 235 nrmmonn/a) konuentpauun NT-proBNP cmepr-
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Pucynox 2A. Coaepxanne xoananma Q-10 B naaame
1 Muoxapae 6oapabix XCHa®B 8 sanucumoctn
OT $pyHKUHOHAABHOTO Kaacca [17]
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Pucyrok 2B. Csass coaeprran koananma Q-10
H KOHUEHTPalHi MO3TOBOTO HATPHIYPETHUECKOro
NMeNTHAA CO CMePTHOCTHIO nawmerTos ¢ XCHr®B [ 18]
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Pucynox 2B. Anaaus pucxa cseprn naunenros ¢ XCHu®B
B 3aBHCHMOCTH OT KOHUEeHTpaumm xoanauma Q-10 s naasme [19]

s, | OPEISOSK
AM:1,04-2,60 147
18 p=0,03
12 114
96
& !
9
o
3
0
L1 (T) 1,1 (=) L1(%)
 Teprian Q:10 {rekr/ses)

OP - ornomenne puckos, AW - AopepuTeAbinil HRTEPBAA.



g PEAAKITHOHHAS CTATbS

HOCTb MauHeHToB Oblaa MHHHMAABHOM — 219 32 2,69 AeT Ha-
Baroaenns [22]. Tlpu camkeruy yposrs yOHXHHOHA HHDKe
MEAHAHBI CMEPTHOCTD YBEAHUHBAAACH A0 26%, NpH KOHLeH-
tpauu NT-proBNP srume meamann ~ Ao 33% u cranosu-
" Aach MakcuMaabHOf (48%) npH OAHOBPEMEHHOM CHIKEHHH
yposta Q-10 # nosmmenun xonuentpauuu NT-proBNP.
Ha pucynke 2B npeacTaBaeH aHaAM3 CMePTHOCTH Nai{MeH-
to8 ¢ XCHu®B 8 sasucumocTn or yposus xoansuma Q-10
B IIAa3Me, BBIMOAHEHHbIA Ha noarpynne ydacruukos PKH
CORONA (sanaaumpoBaHbiii M0 MPOTOKOAY AHAAM3).
Y GOABHEIX € CaMbIM BHICOKHM YpoBHeM yGuxuroHa (Bbic-
was repraas = 1,1 Mxr/Ma) cMepTHOCTS cocTasuaa 9,6%
B TeyenHe 32,8 mecaues HabaoaeHHsa. DTOT nokKasareab
okasaacs ropasao seiue (14,7%) y 6oavasix ¢ XCHu®B
M HH3MER TEPTHABIO KOHUeHTpayuu koansuma Q-10
(0,49 mxr/ma) [23]. B oaHopaxTopHOM aHaAH3e PHCK CMep-
s nput XCHHE®B 1 nu3kom yposHe ybuxunona pospacraa
8 1,5 pasa (p=0,03), Ho B MHOroQaKTOPHOM AHAAM3E ITOT
MOKA3aTEeAb TEPSA CBOE CAMOCTOATEABHOE BAMAHHE HA NPO-
rao3 Goasmmix, ycrynas yporrio NT-proBNP. Heobxoau-
MO OTMETHTB XOPOIIYIO MOBTOPSEMOCTb PE3YABTATOB B TPEX
COBEpUICHHO PasHbIX McCAeAOBaHMAX. Hanpumep, Meanana
KOHLIEHTPAIHN yOHXHHOHA B naasme cocTasyaa 0,68 mxr/ma
B HCCAEAOBAHMM C OAHOBpeMeHHOM Ouorncuedi MHOKapaa,
0,73 mxr/ma 1 0,68 MKr/MA TPH Pa3HBIX AHAAM3AX BHDKH-
saemocty koroprsl manuenTos ¢ XCHu®B u 0,74 mxr/ma
npu sonoanureastom anaanse PKIA CORONA. IMpeacras-
ACHHbBIE AAHHBIE CTHMYAMPOBAAM MCIIOAB3OBAHHE KOIHIMMA
Q-10 B sevenun 6oabnbix ¢ XCH.

HMccaepOBaHNS C OLCHKON KAHHHYECKOH
appexrusroCTH Koau3umMa Q-10 npu XCH

C 1967 roaa GpiAM NMPOBEAEHBI AGCATKM MCCACAOBaHMI,
otanuasmmxcs kpurepusamu orbopa Goasusix XCH, 3apaua-
MH, KOHEYHBIMH TOMKAMH, AAMTEABHOCTBIO HADAIOAEHHA, HMC-
NOAB3OBAHHBIMH AO3HPOBKAMM YOMXMHOHA M THNAMM AHAAM-
3a pe3yabTaroB. B Hacrosmes crarbe Mbi nonpobyes kparko
CYMMHPOBATh aHAAM3 BAMAHMs KoaH3uMa Q-10 Ha nporxoa
Goapunix XCHu®B. Ilepsnie cepbesnble NOMBITKH Ole-
HATh BARAHKe kodmsmma Q-10 ma cucroamueckyio QyHK-
w0 cepana npi XCH 6biAn NpeAnpHHATH B MeTa-aHAAH-
3e 2006 roaa, Bxalounsmen 11 nccaeaosannit (n=297), sbi-
noaseHusx B nepuoa 1967-2005rr. [24]. TTo pesyasraram
10 13 suex (npumensiancy Ao3st ybuxurona 60-200 mr/cyT.)
3aduKcupoBaHo 3HaumMoe ypeamyenne O®BAK na 3,68%
(93% AHM: 1,59-3,77; p<0,00001), Ho 6b1a0 OTMeuEHO Ha-
AMite BHCOKOM IeTEPOreHHOCTH BKAIOYEHHBIX B AHAAM3 HC-
caerosanmit ([*=86%). Boaee Toro, nossmenne PBAXK Owi-
AO CYHIECTBEHHBIM ¥ CTATHCTHYECKH 3HAYHMBIM Y NALHEHTOB,
ue nosyuasmmx sesesse wATID (+6,74%; 4 rccaeaoBaHHA),
HO HE 3HAVOGIM 5 AonoaxeHwe & Tepanis HATIO (+1,51%;
6 wnccaeosammir) [24). T STSPOreHHOCTh HMCCACAOBIHHA

6

 pasan4HbI 3QPeKT B 3aBUCHMOCTH OT CONYTCTBYIOMEN Te-
PAITHH He O3BOAHAH CHATH BCe Gaphepsi Ha TyTH yTBEPIKAE-
Hus yOMXHHOHA B KayecTse 0OOCHOBAHHOTO CPEACTBA Tepa-
nun XCHua®B.

Bropoit meTa-aHaAM3 Ha 3Ty Temy, OomyOAMKOBaHHBIA
8 2014 roay Koxpeitnoscxoft saoparopueit, BKAIOYHA 7 HC-
CACAOBAHHI, H3 KOTOPBIX 4 COBMAAH ¢ peAnAyIM [25]. Pe-
JYABTATH! MPOACMOHCTPHPOBAAH 3HAYHMOE TIOBBIIIEHHE KOH-
nentpanuu xoansuma Q-10 B naasme xposu (3 uccaeaosa-
Huw; n=112) u orcyrcreue 3naumMoi Amnamuke OBAX
(2 nccaepoBanms, n=60) i AMHAMMKH TOAEPAHTHOCTH K PH-
anveckum Harpyskam (OH) (2 uccaeposanus; n=85). Ao-
MOAHMTEABHO ABTOPBI CACAAAHM BBIBOA O HEBO3MOXKHOCTH AO-
CTOBEPHO CYAMTH O BAMSHHM Koauzuma Q-10 ma nporuos
Boabnbix ¢ XCH #3-32 OTCYTCTBHA AOCTOBEPHO#M HHpOPMA-
MK B DOABIIMHCTBE HCCACAOBAHMI. AAS NPOBEPKH FHNOTE-
3B1 O MOAQKHTEABHOM BAMAHMH KoaH3uMa Q-10 Ha Tevenne
XCH 8 P® 66140 NpOBEASHO MHOTOLIEHTPOBOE ABOJIHOE CAe-
noe nAanefo-KOHTPOAHPYeMOe PAHAOMH3MPOBAHHOE HC-
caeaosanne KYAECHHMK (KYAEcan 5 aegenny 60AbHBIX
Cepaeanoit Heaocrarounocrsio: appexrnsaocts M Heso-
nacsocts 8 KomGumauuu co cranaaprroi repanmeit) [26].
B rpynne BO3ACHCTBHA MCIIOAB3OBAAMCH 3%-€ KamAM BOAO-
pacTBOpuMOF popmr kosHsuma Q-10 [27]. Mccaeposanns,
nposeaenHble Ha Kapeape gapmakororun dakyasrera Gyu-
AaMeHTaAbHOR Meanumasl MI'Y noa pyxososcTBoM mpod.
Mepseaesa O.C., nokasaan, 9T0 GHOAOCTYHNHOCTH COAIODH-
ausnposannoit popmn (Kyaecan) 8 2,5 pasa 6oasme Gio-
AOCTYNHOCTH JKHpopacTsopumoit ¢popmur Kosnsnma Q-10
[28]. Mcnoassosannas Aosnposka Kyaecana 90 mr/cyr,, co-
OTBETCTBOBAAA AO3e 225 Mr' AAsL JKMpOpacTsopumoi dop-
MBI TIPENapara, 4To BhIE TeX, KOTOphie MPHMEHAAHCH paHee
(28, 29]. Ha $pone aevenns Kyaecanom s revenne 6 Mecsues
(n=101) 8 cpasseniu ¢ naanebo (n=47, panaomusarsn 2:1)
KOHUeHTpaika koansuma Q-10 3naunmo sospocaa ¢ 1,43 Ao
2,62 mxr/ma (p<0,001). D10 CONPOBOKAANOCEH IHAIMBIM
cuwkernem OK XCH (p=0,033), yayumenuer mammirse-
ckoro cocrosums B BuAe Gaaros IlIKaab! oueHKH KaMHMue-
ckoro cocrosnua (IIIOKC) (p=0,036) s yseassennenm auc-
TAHUMK TecTa 6-MuHyTHO#M Xx0Ab6H (p=0,044) B cpasnennn
¢ naanebo. Yseanuenne ®BAXK cocrasuao 3,1% (p=0,001;
B CpaBHeHHH ¢ xoHTpoAeM p=0,038). Brissaennl craTHcTH-
YeCKHE 3HAYMMBIE PA3AHYHS B AMHAMHKE MO3rOBOTO HATPHl-
YPeTHUECKOro NenTHAR B npouecce Aeyenms: — 33 nr/ma
8 rpynne Kyaecana, nporus +34 Mr/MA B rpynne naauebo
(p=0,032). AONOAHHTEABHO OTMEUEHO YAYHIIEHHE KA4ecTRa
wuann (p<0,001) # CHOCOBHOCTH NAUMEHTOB K CAMOTIOMO-
mu (p=0,003), no sammsv Kansacckoro onpocuuxa. Bopo-
pacrsopuMas popma koansuma Q-10 nposesoHCTPHPOBaAa
CroCOBHOCTD 3HAUMTEABHO yAvumaTs 3ddexT CTaHAapTHOM
repamm H MOXeT plCC)(anﬂ&’?bCﬁ. EAX BO3MOKHOE AOMOA-
Henute x aeqesino XCH.
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Omnenxka Bo3moxxkHOro sansansa Q-10
Ha nporHo3 6oasHbIX ¢ XCH

Haxonern, B 2013 roay 3aBepHIHAMCH ABa AAMTEABHBIX
PKH no npnmenennio kosnsuma Q-10 B aevennn XCHu®B,
TNO3BOAMBIIIHE BIIEPBbIE 0OCYKAAT BO3MOKXHOCTD 9TOTO Npe-
napara BAHATH Ha MpOrHo3. B mepsoM mccaepoBanm, mpo-
soausimemcs 8 [Isenun, kosusum Q-10 B po3e 200 mr/cyT.
NPHMEHSACS BMecTe C OHMOAOGaBKOMH, coaepxamei ce-
aen (n=221) B cpasnenun ¢ maue6o (n=222), u 32 nepu-
0A 5,2 roaa 3HAYMMO CHH3MA PHCK M TIEPBUYHOM KOHEYHOH
Touku — cepaeuno-cocyaucroit (CC) cmeprroctn ¢ 12,6
a0 59% (p=0,015) [30]. Ilpu atom perncTpHpoBasoch
1 3HaunMOe cHikenue yposrs NT-proBNP (p=0,014), cau-
AeteapcTosaBmee 06 yayumenuu revenns XCH. Crmwxenne
CMepPTHOCTH Mo Aro6o# npuunse ¢ 16,2 oo 12,8% 6sin0 cTa-
THCTHYeckH HesHaummbiv (p=0,29). Yepes 2 ropa 6bia omy-
GAMKOBaH AOCMOTP 3TO# TPYIIIbI MALHEHTOB, TIOATBEPAHMB-
mui 3HasuMoe cHwkerne pucka CC cmepTHOCTH B rpynme
AedeHHs yOMXMHOHOM M ceaeHOM 46/221 npoTHB KOHTpO-
Az 86/222 (Otnomenue yrpos (OY, arra. — Hazard ratio)
= 0,52, 95% AHU: 0,36-0,74, p=0,0004) [31]. Unrepec-
Ho, uro cHiwkenue pucka CC cmepTn oTMEY2AOCH NMPH AfO-
6oit xectrn XCH (ot I a0 111 @K sratounreasno). Ha ator
pa3 ¥ CHIKEHHe PHCKA CMEPTHOCTH MO AlOOH mnpuHuH-
HE AOCTHIaAO CTRTHCTHYECKM 3HauuMo# pasuuust (98/221
B rpynme Aedenus, mpotus 120/222 B rpynme KOHTpoO-
ag, p=0,041). Bropoe nccaeposanne (Q-SYMBIO) usyua-
A0 apdexTuBHOCTb Boicokoit (300 Mr/cyT.) A03bI KO3H3M-
ma Q-10 (n=202) s cpasuennuu c mane6o (n=218) Ha xoM-
6unnpoBanHyl0 KoHeuwywo Touky CC cmeprHOCTE mAIOC
rocnMTaAM3aLMy, cBssanHbie ¢ oboctpennem XCH, Heob-
XOAMMOCTb MEXaHHYeCKOHl MOAAEPKKH KpoBoobpameHus
nau nepecaaku cepana [32]. Tlocae 106 Hepeap aeuenus
CHIDKEHHE PHCKa MepPBHYHON TOYKH MCCAGAOBAHMS COCTaBH-
a0 43% (30/202 coburrmit — 15% B rpynne aevenus y6uxu-
HOHOM npoTHB 57 /218 cobsrrnit — 26% B rpynne naarebo,
p=0,005). Brop#uHbMy KOHEYHBIMH TOYKaMH ObiAM NTOKa3a-
tean CC u obmeit cvepraocTr. Obmee uncao CC cmepreit
3HAYMMO CHIDKAAOCH Ha 43% (p=0,039) c 16% (34/218 cay-
1aes B rpynne naaue6o) Ao 9% (18/202 s rpynme sevenns).
CoraacHo pesyabTaTaM 3TOTO HCCAGAOBAHMs Bcero 14 manm-
€HTOB HeoOX0ANMO ObIA0 mpoAeunTs Koau3umMoM Q-10 B Te-
deHHe 2 AeT AAs mpepoTBpamenns oaHoit CC cvepTs y nanu-
enToB ¢ XCH. [TapasaeAbHO CTaTHCTHYECKH 3HAYHMO YMEHb-
HIMACS M PHCK CMEPTHOCTH IO Al0OO# npHumHe Ha 42%
(p=0,036) c 18% (39/218 AeTaabHBIX HCXOAOB B rpymmne
xoHTpoAs) A0 10% (21/202 cmepreit B rpynie AedeHHs KO-
suzumom Q-10). Ymcao Hexeaareavnsix peakuui (13%)
He OTAMYAAOCH OT rpymmsl maanebo (19%) (p=0,110). Kpu-
THKa 3TOrO HMCCAEAOBaHHS 0blaa OCHOBAHA Ha AAMTEABHOM
NepHOAe BKAIOYEHHS MALMEHTOB B MccaepoBanue (obmas
aarTeastocts PKU 8 aer) u Goasmonm nosutusHOM addek-

- AVYEAAY NN 10 1RO87 /cardio.2022.6.n2050

Te TIPH yMePeHHOM YHCAe 00CAAOBAHHBIX MAIHEHTOB H KO-
HEYHbIX TOYEK, YTO MOXKET IPHBOAHTH K H3AHIIHE ONTHMH-
cTueckim pesyabratam [32]. Kpome Toro, comHernus 8o3-
HHMKAAH B TIJATEABHOCTH KOHTPOAS 32 MAIIHEHTaMH B Pa3HbIX
reorpadmuueckux 06aacTax. AAsS YACTHYHOTO OTBETAa Ha 3TH
BONIPOCHI OBIA MPOBEACH OTAEABHBIH AaHAAM3 MOATPYIINbI a-
IMEHTOB TOABKO M3 EBpOIEfiCKMX 1|eHTPOB, TAe TpOBeAe-
HHE MOAHOCTBIO COOTBETCTBOBAAO NpHHIHIAM HapAeKa-
me#t kamnmyeckoit npakruxu (GCP) [33]. Esponefickue
naruentst (n=231) 6pan crapme (64,8 nporus 62,2 aer,
p=0,007), vame mmean $nbpuarsumio mpeacepauit (26%
nporus 18%, p=0,019) same npurnumaau BAB (88% npo-
T8 73%, p<0,001), craruust (57% nporus 36%, p<0,001)
u anTHKOAryAsHTH (37% nporus 25%, p=0,001). Prck nep-
BHYHOWM KOHEYHOM TOYKH B 3TOH rpynie OOABHBIX CHH3HACH
Ha 77% (OY=0,23; 95% A1 0,11-0,51; p<0,001) sau c 27%
(33/123 caywas) s rpynme naanebo a0 9% (10/108 cayua-
es) B rpynme aedenus kosnsumom Q-10. OTHocHTeAbHBI
PHCK cMepTH 1o Ato60ii npuynHe crikaacs ¢ 20% (24/123)
A0 9% (10/108) mas ua 53% (p=0,04). Musivu caosamy,
MOAyYEHHbIE PE3YABTATHI MOAHOCTBIO COBMAAAOT C OCHOB-
HbIM aHaam3oM. [locae 3aBepieHHMS 3THX ABYX abcoOAioT-
HO TIO3UTHBHBIX HCCAEAOBAHHI OOABIIMHCTBO KOMMEHTapH-
eB OblAM MOCBSIeHbI TOTEHIIHAABHOMA PoAH Ko3H3uMa Q-10
B Aeuenuu XCH, oTMe9aAHCh KaK MOAOKHTEABHOE BAUSHHE
Ha NPOTHO3, TaK U AOCTYNIHOCTh, MHHHUMAABHBIH PHCK HexXe-
AaTeAbHBIX PeaKIjuii U HeBbicoKas Hena [ 34, 35]. [Tepeposas
cTarhsl, KOMMeHTHpoBasmas uccaeaosanne Q-SYMBIO, 3a-
Bepiaaach Kaxambypowm, nepedpasuposasmum Aasbepa Ka-
Mmi0: «Boapssie XCH TparsaT OrpoMHOe KOAMYECTBO JHep-
I'HH, IBITasCh ObITh HOpMasbHBME>» [36]. Koneuro, 6biau
¥ KOMMEHTapHH O HeOOXOAMMOCTH NPOBEACHHS ellle OAHOTO
Hoaee xpynaoro PKH. I'nasrbiit HecaepoBateas Q-SYMBIO,
npodeccop Mortensen, CYHTaeT, YTO IPOBEACHHE eIl[e OAHO-
rO MCCAGAOBaHMS KpaiiHe MAaAOBEPOATHO M3-32 OTCYTCTBHS
$HHAHCHPOBaHNA NpENApaToB, BHINEAIIHX H3-TIOA TMaTeH-
Ta, H He COBCEM ITHYHO, HCXOAS K3 y)e BbIIBACHHOM Cyme-
creenHol addexTusHOCTH Ko3H3MMa Q-10 [37]. Oamaxo
B EBponerickux pexomenpammsx no sevenuio XCH 2016 u
2021 roaOB pe3yAbTaThl BBIIEIIEPEIUCACHHBIX MCCASAO-
BaHMA He paccMarpusaanchk. B 2017 roay 6mia omybamko-
BaH HOBBIA MeTa-aHaAm3, BkAtounsmuit 14 PKU (n=2149),
M3 KoTopbix B cemu (n=1827) ouenwBarach AWHaMHKa
CMEPTHOCTH 110 AI0DOH NMpHYHHE MOCAE AedeHHs yOuxuHO-
som namuenTos c XCHa®B [38]. 1o pesyasraram oTMedeHo
3HAYMMOE CHIDKEHHE PHcKa cMepTH Ha 31% (95% AM: 0,50-
0,95; p=0,02; I>=0%). Kpome Toro, 65140 IPOAEMOHCTPHPO-
BaHO 3HAYMMOeE yBeanseHHe ToaepanTHOCTH K OH, HO AuHa-
muka PBAJK u QK XCH He AOCTHraAa CTaTHCTHYECKH 3Ha-
armbix pasanamit. [IpeasssrocT mybanxanmit (publication
bias) BbigBAeHO He GBIAO M AASL MOKa3aTeAs CMEPTHOCTH
p=0,387 (Egger’s test). ABTOpHI IOATBEPAHAH, YTO HCKAIOUE-
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§ PEAAKLITMOHHAS CTATbHA

HHE AI0BOro M3 3THX MCCAEAOBAHHII HE BAMSAO HA IIOAydYae-
Mble pe3yabraThl. Ho, Kak 1 K AI060My MeTa-aHaAu3Y, MOKHO
NPEABSBASTD ONPEACACHHbIE MPETeH3HU. 3a MCKAIOYEHHEM
yXe NMPOLMTUPOBAHHBIX OTHOCHTEABHO KPYIHBIX HMCCAEAO-
Bauuit (IlIeackoro u Q-SYMBIO) aump enje 0AHO, 3aKOH-
genHoe B 2015 roay, npoBoAHAOCH Ha GOHE COBpPEMEHHOI Te-
paruu XCH [31, 32, 39]. B 0cTaAbHBIX YeThIPEX, BBITOAHEH-
HbIX A0 2000 roaa, Hu AO3bI yﬁnanOHa, Hu 6azoBas Teparus
XCH ne orBeyaan coBpemMeHHbIM peaansim. B 2021 roay 6s1a
OIy6AMKOBAH ellle OAMH METa-aHAAM3 [0 IPUMEHEHUIO KOIH-
suma Q-10, semoanennsiit Koxpeitnosckoit aaboparopueit
u BraroumBInmit 11 uccaeposanuii, 1573 Goavubix (6 mosro-
psoImmxcs ¢ MeTa-aHaAu3oM 2017 roaa u S HoBbix) [40]. Oa-
HAKO OII€HKY BAMSHHMS HA CMEPTHOCTD aBTOPBI CAEAAAM AHILIb
Ha MatepuaAax opHoro PKM Q-SYMBIO u npumau k BbIBO-
AY, UTO «...K09H3uM Q-10, BO3MOXXHO, CHH)KAeT CMEPTHOCTD
(1a 42%) u rocrmraausanuu npu XCH Ha ocHOBaHMM AaH-
HBIX CPEAHero KauecTsa». B AByx mccaeposanmsx (n=1061)
orHocuTeAbHblit puck (OP) rocnmraAMsaiui, CBA3aHHBIX
¢ obocrpennem XCH, crarHCTHYeCKHM 3HAYMMO CHHDKAA-
cst Ha 38% (OP=0,62, 95% AWU: 0,49-0,78). B arom cayuae
AASL IPEAOTBPAIIEHUS] OAHOM FOCITMTAAM3ALMHA HEOOXOAUMO
66110 mposeunTs ybuxuronoM 10 manmenros ¢ XCHu®B.
IMpupocr ®BAJK, mo AaHHBIM MeTa-aHAAM3a, COCTaBHA
+1,77%, no cpaBHeHHIO C mAanefo, YTO AOCTUTAAO CTaTH-
CTHYeCKO# 3HaYMMOCTH (AASL CPaBHEHMS — B HCCAGAOBAHHUH
KYAECHHUK + 1,8%). Yseanuenue Toaepantroctu k GH
He OBIAO CTATHCTHYECKU 3HAYMMBIM, KaK M CHIKEHHE PHCKa
HEXEAATeAbHBIX SBACHHH, XOTS H3MEHEHUsI OBIAM B IIOAb3Y
Aevennst koouzumoMm Q-10 [41]. Apropsi mera-aHaamsa oOT-
METHAH HEOAHOPOAHOCTD U T€TePOreHHOCTD AQHHBIX.

Hosp1it MeTa-aHAAH3 IO BAHSHHIO KOIH3HMA
Q-10 Ha nporso3 60asENx XCHu®B

Hecmorps Ha mnoaoxmTessHEme pesyastatm PKH

(Q-SYMBIO) m pesyastars: OpSASAVIET MeT2-2HaAH-
308, MB NPEANDHESAW DOMNTKy DPOSECTH €me OAHE, COo-
OTSETCTSY:OmEE CaSsyOmuM spHTepEsM: 1) maanefo-

SOETPOANDYEMEIS HCCASAOSAHES; 1) BEASCHHE HE MeHee
100 memmesvos; 3) oyOauxamus nocae 2010 roaa, 3To moa-
D3SyMEB2eT ONTHM2ABHY0 62305yio Tepammio XCH; 4) Aau-
TEABHOCTE He MeHee 6 Mecsles; 5) BKAIOYeHHe COOOmeHus
o CC u/man obmedt cMepTHOCTH; 6) HCIOAB30OBaHUE AOCTa-
TO4HBIX A0351 K0aH3uMa Q-10 (>100 Mr/cyrT.). Mera-anaaus
O5iA BRITIOAHEH B IIOAHOM COOTBETCTBHM C MEKAYHAPOAHBIM
npasuaavu u Pexomenpanusavu PRISMA [42], mocaepneit
sepcueft pexoMeHpanuu KoxpeitHoBckoit aaboparopueit
43] u Poccumitckumu PexoMeHAAUMSAMU IO TIPOBEAGHHIO
seTa-aHaau3oB [44]. Iomck IPOBOAHMACS B 6a3ax AQaHHBIX
CENTRAL, MEDLINE, Embase, Web of Science, E-library,
ClinicalTrials.gov. ITepBuunsiM mokasaresem 3$PeKTHBHO-
CTH B AQHHOM MeTa-aHaAM3e SIBASIAACh CMEpPTb OT BCEX NpH-

(v )

uuH. Bropuunoit roukoit — cmepts ot CC npuunn. Cucrema-
THYECKHUH MOUCK M OTOOpP MyOAMKAIMi MPOBOAMACS OAHUM
rccaepoBareseM. B xauecTBe Mepnl adpexrTa MCIIOAB3OBa-
Aoch orHomenue mancos (OII). HemocpeacrsenHo mera-
AHAAM3 TPOBOAMACS 1O MeToAy Mantel-Haenszel ¢ ucroas-
sosanueM nporpammbl RevMan. Onenka craTucruyeckoit
reTeporeHHOCTH MPOBOAMAACH Mo Kputepuio Kokpana (I2),
3HAYMMOH reTepOreHHOCTh NMPHHUMAAACh B caydae [2>50%,
YTO SABASIAOCH OCHOBAaHMEM AASl NIPOBEACHMS MeTa-aHAAM32
MO MOAEAM CAyuaitHbIX 9¢dexroB. Takke reTreporeHHOCTH
OLIEHMBAAACD IIPH TIOMOIIM KPUTEPHA XH-KBAAPAT, IIPH 3TOM
TIOPOTOM AASI CTaTHCTHYECKOM 3HauumocTu bpasoch p<0,1.
B cayuasx xoraa cTaTHCTHYECKast IeTepOreHHOCTh He AO-
cruraaa 50%, AA MPOBEAGHMS] METa-aHAAM3a IIPHUMEHSIAACh
MoaeAb pukcupoBaHHOro addexra. OneHKa MeTOAOAOTH-
4ecKoro Kauecrsa kaloyeHHbix PKU nposoamaacs npw mo-
MOIIM MHCTpyMeHTa, npeasoxkenHoro Obmecrsom Koxpa-
HOBCKOTO cOTpyaHuMuectsa [41)]. Boiam npoanaamsuposa-
bl 6a3pr poanupix CENTRAL, MEDLINE, Embase, Web of
Science, E-library, ClinicalTrials.gov 8 mepuoa ¢ 01.01.2011
Ao 01.12.2021 u BpiaBaenst 357 mybaukaimii, us KOTOPBIX
23 COOTBETCTBOBAAU MCCAGAYEMOIl TeMe, HO TOAbKO 6 (omu-
chiBaolye pesyabrathl yersipex PKI) moanocrsio coorser-
CTBOBaAM 3asiBAGHHBIM KpuTepHsM. B rabaune 1 npuseseHs
9TH HCCAGAOBAHUSI C OLIEHKON METOAOAOTHYECKOTO KayecTBa
BKAIOYeHHbIX PKM.

B urore B OKOHYaTEABHbII AHAAM3 BOIIAH PE3YABTAThI A-
yerns 1139 nauuentos (586 moayuaBmmx AeyeHue KOSH3M-
mom Q-10 1 553 maane6o). MIx ucxopHbIe XapaKTepPUCTUKH
TIpeACTaBAEHbI B TabAu1te 2.

Kax BuAHO 13 TabAMIbI 2, rpymIIIbl GIAM IIOAHOCTBIO COa-
AQHCHPOBAHHBIMM M ITPEACTABASIAM THIMYHBIX NALMEHTOB
¢ XCHu®B (®BAXK=33,5%, NT-proBNP=1003 nr/ma)
pasawgso# swmpaxenHocTH. ] @K XCH anarnoctuposaacs
¥ 21%, I1 OK — y 22%, 111 @K - y 53% u, Hakoren, IV OK —
¥ 4% obOcassosammnix. B2305a% Tepanus B OCHOBHOM COOT-
SSTCTSO0S2A2 DEXOMEHAIMAM, B YaCTHOCTH, IO NpUMeHe-
HHIO TPOHHOH HeAPOTOPMOHAABHOM OAOKAABL.

Ha pucysxe 3 mnpeacrasAeHbl HTOIM MeTa-aHAaAM3a
(4 PKH, 1139 60AbHBIX), TOATBEPKAAIONHME CTATHCTHYE-
CKH 3HA4YMMOE CHW)KEHHe PUCKA CMePTH MO AI0OOMH mpHuH-
He y 60oapHbIXx XCHHOB Ha $pone Aeverns koansumom Q-10
IAIOC K ONTHMAABHOH HeHporopMoHaabHON 6Aaokape. CHu-
JKeHue pucka cocrasuao 36% (OIlI=0,64, 9S%AU 0,48;
0,87; p=0,004). leTeporeHHOCTh MCCACAOBaHME Gblra HH3-
koit (Chi’=0,84; p=0,84; I>’=0%), uto moaATBepKARET AOITY-
CTUMOCTDb Pe3yAbTaTOB MeTa-aHaAu3a. Heobxopmmo mpoae-
4yuTh 12 MaIMeHTOB B TeYeHHe B CpeAHeM 35S MecsLes, YTo6b1
IPEAOTBPATHTh OAHY CMEpTb.

Ha pucynke 4 npeAcTaBAeHBI Pe3yAbTaThl MeTa-aHAAU-
3a mo BAMAHMIO KoaH3uM2 Q-10 =2 puck CC cmeprHOCTH
y 6oapubix XCHu®B (2 PKI, 863 Goasssix). CHrXeHue
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5 PEAAKILIMOHHAA CTATBA

Tabanmua 1. Mccaeposanis no npumereriio koansuMa Q-10 y Goavtsix XCHu®B, Bkatouenubie B MeTa-aHaAn3

Camemenne

p Cremenie, i Cremenne TIpeasssarocTn
_:.N:(Q'm)—/ Aosa mkaiomee PR OTKAORERMA . OTCYTCTBHR Tipes ™ npusmbope
HMccacposanma N (maame-  Q-10 R OT JANMAAHI- 2 S BUSMEEMII L oro
60) sr/cyr po POBAHHBIX BMEINA- : Pesy pesyasTara
N PAMAOMMBAIDIH Tarax pesyasrara
Alehagen etal, 2013, . . o0
Alehagen etal,, 2015 L o
KYAECHHK, :
Mapees B.IO. 101/47 225
AP, 2016 '
Q-SYMBIO =
Mortensen et al., 202/218 300
2014, 2018 .
Zhao =
etal, 2015 B 2/

Tabanma 2. FlcxopHbie XapaKTePHCTHKR
NALMEHTOB, BKAIOYEHHBIX B META-AHAAH3

;T ' l(oel:ls:sns %10.?: : n::lgggo.
4 PKH, AAHTEABHOCTS, MEC. 62 (221vs222); 6 (101 vs 47);
(Q-10 vs naanedo) 24 (202 vs 218); 12 (62 vs 66)
"“B';zpacr, e o 68+7,4" 68,5£7,1
Cpeannit DK 2,40+0,88 2,42+091
OBAXK (%) 33,6+5,0 33,3252
NT-proBNP, e/ sa 10174258 9884221
Baoxamopw PAAC 405 (69,1%) 391 (70,7%)
BAB 365 (62,3%) 352(63,6%)
AMKP 157 (26,8%) 142 (25,7%)

* — pa3Bpoc AAHHBIX BHMMCARACS

H2 OCHOBAHHH CPEAHHX N0 ARHHHIM Kaxaoro u3 PKH.

PKH - paHAOMHIHPOBAHHOE KAMHIYECKOE HCCACAOBANME]

DK - pynxunonansurnt xkaacc; PBAXK - ppaxuyns smbpoca

sesoro xeayaouxa; NT-proBNP — N-xonuenoit dparsment Moarosoro
Harpiypernueckoro ropmona (B-ruma); PAAC - penun-anrioren-
3HH-aABAOCTEPOHOBAS cierema; BAB — Gera-aapenobaokaropyy;
AMKP - aHTaroHHCTH MHHEPAAOKOPTHKOMAKLIX PELENTOPON.

pucka cocrasuao 55% (OII=0,45, 95% AU: 0,32-0,64,
p=0.00001). M B 3TOM cAydae reTeporeHHOCTh AAHHBIX
6miaa uusxoit (Chi*=0,41; p=0,52; I’=0%). Heobxoaumo
MPOAEYHTh YOHXHHOHOM 9 MALHEHTOB B TeweHHe 35 mecs-
ues AAs npepoTBpamenns oanoit CC cveprn y Goabubix
XCHu®B. Aas uckaloueHHs NPeAB3STOCTH 1ybAnxanmi,
BKAKOYEHHBIX B META-aHAAH3 AQHHBIX, MBI IPOBEAH AHAAM3
Boporkoobpasnoro rpapuka (Funnel plot) (puc. 5).
TpeacTasAermbie Aaumble (CHMMETPHMHOCTh pe3yAbTa-
ToB otaeabibix PKH) noATBepiaQioT KOPPEKTHOCTb Mpo-
BEACHHOTO MET3-AHAAM3A M OTCYTCTBHE NPEAB3ATOCTH OIy-
BankoBaHHBIX Aannbix [45, 46]. B oAHOM M3 MccAeAOBaHMiL,
BKAIOYEHHBIX B MeTa-aHaAM3, k0aH3uM Q-10 mcnoabaosas-
cst Bmecte ¢ Gnopobaskoii ceaena [30, 31]. Tlo peayasra-
tam nccaeaosanns BIOSTAT-HE, umsxkuit yposens wmu-
KPOJAEMEHTA CeAeHA COMETAACH co cHibkenueM OB, ysean-
YEHHEM CMEPTHOCTH M yXYAWleHHeM (YHKIHOHHPOBAHHA
MiTOXOHAPHA ¥ nayuentos ¢ XCHa®B [47]. Mo muewo
HCCACAOBATEACH, B 3TOM CAYYAe TEPAIMA CEACHOM MOXeT
OKa3bIBaTh MOAOKHTEABHOE BOIAEHCTBHE HA TEYEHHE M Mpo-

Pucynox 3. Mera-anaauns Bansnus koonsuma Q-10 na puck (orromenne wancos) caepri no aoboi npuinie y Goasusix XCHu®B

S  KoammeQ:10 TaaugGo

P Gy n Cyen 8
Alehagen etal. 98 221 120 222
Kudesnik 1 101 0 47
Q-SYMBIO 21 202 39 218
Zhao etal. : 6 (5 R 66
Beero, 95% AM 386 353
‘Bcero cayyaen 126 167

Xeitzeay, 95% AW agexr, 95% AM
61,7% 0,68 (0,47-0,98)
0,6%  1,42(0,06-3546) ’
- ——
31,1% 0,53 (0,30-0,94)
; <
- 6,5% 0,78(0,25-2,38) )
100% 0,64 (0,48-0,87) 005 020 00 007 2000
B noasay Q-10 D pasnay nangebo

Tereporennocts: Chi*=0,84; df=3 (p=0,84); I'=0%. Aoct. ofmero addexra: Z=2,89 (p=0,004).
PKH - panAoMH3HPORAHROE KAWRHYECKO® HCCAeAOBatite; AH — AOBEPHTEABHBIA HHTEPEAA.
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§ PEAAKLIMOHHAS CTATBA

Pucynox 4. Mera-aHaauns BAustHuS K03u3uMa Q-10 Ha puck

(oTHOMeHMe manCcOB) cepaeuno-cocyAucToi cmepTHOCTH Y 6oAbHBIX XCHHDB

Koansum Q-10 IMaane6o
PKW Cayyan n Cayuan n
Alehagen et al. 46 221 86 222
Q-SYMBIO 18 202 34 218
Bcero, 95% AW 423 440
Bcero cayuaes 64 120

OTHOmEHHE AHCOB
«Bec» MasTeas- (ancnponaﬂumﬁ
Xemnszean, 95% AU apdexr, 95% AU
69,5% 0,42 (0,27-0,63)
e
30,5% 0,53 (0,29-0,97) ’
— ——t
100% 0,45 (0,32-0,64) 01 02 0S5 1,0 20 50 10,0
B noassy Q-10 B noasay naaueto

Tereporennocrs: Chi*=0,41; df=1 (p=0,52); *=0%. Aocr. o6mero apdexra: Z=4,51 (p=0,0001).
PKM - paHAOMH3HPOBaHHOE KAMHHYECKOe HccaepoBanHe; AV — AoBepuTeAbHbIH HHTEPBaA.

rao3 XCH [48]. YauTsisas, uTo BHMAEHHTD 3PPEKT KOKAO-
r0 M3 KOMITOHEHTOB KOMOMHMPOBaHHOM Teparny (KosH3UM
Q-10 200 Mr/cyT. matoc 6uopo6aBka ceaeH) He MPEACTaB-
ASIAOCH BO3MOXKHBIM, MBI TIPOBEAH AOTIOAHHTEABHBIN AHAAU3
YYBCTBUTEABHOCTH MOAEAM C MCKAIOUEHHEM ITOTO HCCACAO-
Bauus (puc. 6).

Ilpu aTom manc ymepeTs 1o aoboit npuunte (3 PKH,
696 GOABHBIX) CTATMCTMYECKH 3HAYMMO CHMDKAACs Ha 41%
(O111=0,59, 95% AU: 0,36-0,97; p=0,04). TereporexHocts
HCCACAOBAHMH COXPAHSAACh HHU3KOM (Chi*=0,64; p=0,73;

2=0%), YTO MOATBEP)KAAET IpPABOMOYHOCTH BBIBOAOB OC-
HOBHOT'O MeTa-aHaAM3a. AHAAOTHYHO HMEAO MECTO M 3HAuM-
MO€ CHIJKEHHE PHCKA CEePACYHO-COCYAMCTOM CMEPTHOCTH
(1 PKH, 420 6oabunix) Ha-47% (OP=0,53, 95% AU: 0,29~
0,97, p=0,04). Taxoke 6biA TPOBEACH AHAAM3 TYBCTBUTEABHO-
cry, B kotopoM BMecto OIIl pAast onenku adpexTUBHOCTH

Pucynox 5. Boporkoo6pasHas AMarpamMma pacceuBaHus
PE3yABTAaTOB HCCACAOBAHMIA, BKAIOYEHHBIX B METa-aHAAM3AX
no aeuennio 6oabupix XCHuOB xosnzumom Q-10

0,0

0,5

1,0

SE (log [OR])

PucyHOK 6. AOMOAHUTEABHBII AHAAU3 «TYBCTBUTEABHOCTH » BAMSHUS KOSH3UMA Q-10
(6e3 Apyrux 610p06aB0K) Ha OTHOIIEHHE IIAHCOB CMEPTH 110 A060# npuunHe y 6oabrpix XCHudB

Kosnzum Q-10 Tlaane6o

PKH Caydan n Cayuan n
Alehagen et al. 98 221 120 222
Kudesnik 1 101 0 47
Q-SYMBIO 21 202 39 218
Zhao etal. 6 62 8 66
Bcero, 95% AU 365 331
Bceero cayyaes 28 47

5 OR
0,05 0,20 1,00 5,00 20,00
» OrHOmeHHe MaHCoB
«Bec>» ManTean- DHUKCHPOBAHHBIN
Xenaean, 95% AW adpdekt, 95% AN
0,0% 0,68 (0,47-0,98)
1,6% . 1,42(0,06-35,46) ——
81,4% 0,53 (0,30-0,94)
17,0% 0,78 (0,25-2,38)
100% 0,59 (0,36-0,97) 0,05 0,20 1,00 5,00 20,00
B noassy Q-10 B noassy naane6o

Tereporennocts: Chi2=0,64; df=2 (p=0,73); 12=0%. Aoct. o6mero apdexra: Z=2,09 (p=0,04).
PKH - parAOMHM3HPOBaHHOE KAMHIYECKOe HccaepoBan#e; AV — AooBepHTeAbHbIA HHTEPBaA.
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KyzecaH-

Qudesan®

IHEPTYS
CEPILLA!

o

MPEMAPAT
KOSH3MMA Q.

KYOECHUK - knuHnueckoe
nccnegoBaHue’

MHoOroueHTpoBOe, PaHAOMU3UPOBaHHOE, MPOCNEKTUBHOE,
ABOWHOE, Cienoe, nnauebo-KOHTponMpyemoe uccnefoBaHne
3¢pPexTMBHOCTM Npenapata KosH3uma Q, (Kyaecan®) 8
[OMNONHeHVe K CTaHAaPTHOM Tepanuu y NauyneHToB

C XPOHUYECKOW cepaeyHON HeOCTaTOYHOCTbIO.

MmasHbIN ccnegosartens, npod. Mapees B.1O.

B rpynne, nonyuaswen KygecaH®, LOCTUIHYTO yny4lueHue
GYHKLMOHaNbHOIo COCTOAHUA nayueHTos ¢ XCH:

« YanuHeHne AUCTaHUWM B TECTE 6-MUHYTHOM XoAbObI

= bonblue naumenTos ¢ ynyuweHnem OK (NYHA) XCH

» CHwxeHue cymmapHoro 6anna no LLOKC

» [Mpupoct OB JTK, ymeHblueHne pa3mepos Kamep cepAua, TeHAEHLNA K CHUXKEHUIO
yposHa MHYTI

» YnyyweHve napameTpoB OLIeHKM KayecTBa XU3H1 NaLneHToB

Kyaecan® cnoco6cTByeT nosbilleHnio 3¢ dpekTuBHocTY cTaHgapTHoi Tepannn XCH.

OK XCH - dyHKUMOHanbHbIf Knacc XpoHuueckoin Cepgeuroit HegoctatouHocTu; NYHA - Holo-Miopkckas kapauonoriyeckas
accoymauus; LUOKC — wKana oueHKn KnuHuyeckoro coctoaxus npu XCH; OB JTXK — dpakuus Bbibpoca NeBoro xenyaouxa;
MHYT1 — MO3roBo# HaTpuitypeTUdecKkuit NnenTug.
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Hcrioabsosasach OP. AaHHBIA aHAAHM3 TAKOKe MOKA3aA CHM-
xenne pucka obmeit (OP=0,77, 95% AH: 0,64-0,92) n CC
emepru (OP=0,55, 95% AW: 0,42-0,71). Crinkense pucka
o6meit n CC cMepTH COXPAHAAOCD U NOCAE MCKAIOMEHMS AQH-
HbIX MccaepoBanua ¢ ceaenom (OP=0,57, 95% AM: 0,33-
0,98 u OP=0,63,95% AU: 0,41-0,98).

Taxum obpasoM, nposedesubili HAMU MeEMA-aHAAU3 100-
meepdua nosoxcumerssoe sausHue xoamsuma Q-10 Ha npo-
ero3 nayuenmos ¢ XCHu®B na done pexomendosannot baso-
60T mepanuu.

3akaouenne

EcTb A OCHOBAHHS AAR BKAIOYEHHS 3TOIO BHAQ TEPAITHH
B Kaunuyeckne pekoMeHARLMH 110 AHATHOCTHKE H ACYEHUIO
XCH?

HecMoTps Ha O4eBHAHBIC AQHHBIE, HAAHMME KPYITHOTO
PKH (Q-SYMBIO) 1 noBTOpPSIOIMMXCA MOAOKHTEABHBIX Me-
TA-AHAAM30B, BKAIOYAS BHITIOAHEHHBIH HAMH, KAHHHYECKHE
PEKOMEHAAIHH Halle BCEro «He 3aMeqaioT» koanaum Q-10
8 xauectse addexrunroro aeuenns XCH. HMcxarouenna co-
crasasor Pexkomenpauun OCCH-PKO-PHMOT 2018 ro-
AR. B HHX KOHCTATHPYETCH, YTO «... MPUMEHEHHE KOIH3IHMA
Q-10 B Aose 300 mr/cyT. (axBuBasenTHO 120 MI Kysecana)
MOXKET ObITh MCMOABIOBAHO AAS AOTIOAHHTEABHOTO CHHKE-
HHSA PHCKA CMEPTH MAH AeKoMIIeHcaly y nauuentos ¢ XCH
M CHCTOAMYECKOH AMCOYHKIIHeH, HAXOAAIMXCSA HA ONTH-
MaasHOM Aeyeruu (11 b, B)» [3]. Oanaxo 8 Kannmueckux Pe-
komenpaumax 2020 roaa, yrsepxaeHubix Munucrepcrsom
aapasooxpanennst PQ, aToT MeTOA AeueHNA He ymOMHHaeT-
cs. Coraacio Meropuuecknm Pexomenaaumsam no ouexxe
AOCTOBEPHOCTH AOKA3aTEABCTB M YOCAHTEABHOCTH PEKOMEH-
AQLIMH, MOATOTOBACHHDBIX LleHTpOM aKCTIepTH3B! H KOHTPOAS
KayecTBa MEAHIIMHCKOM NOMOLIH, HMEIOTCS KPHTEPHH OlleH-
K1 2QPeKTHBHOCTH AeqeOHBIX BO3ACHCTBHI NpPH KOHKpET-
Ho# marosorun [49]. Iepsoiv 1 raanrbIM ABASETCA YPOBEHD
AocroBepHOcTH Aokasareabcts (YAA). Beicumit nepswiit
yposens YAA - ato «Hanboaee AocTOBEpHbIE AOKa3aTeAb-
crsa: cucremarnyeckue o63opm PKU ¢ npumenennem me-
Ta-aHaAM3a», a caeayromuit — «Otaeasusie PKH 1 cucre-
MaTHyeckue 0630phl HCCACAOBaHuit Aloforo Amsaisa (no-
mimo PKH) ¢ npumenennem mera-anaansa». Mmelommecs,

MPEACTABACHHbIE B HACTOAUIEH CTAThe AAHHbBIE COOTBETCTBY-
10T, 0 MeHbed Mepe, YAA 2 AAR NPUMEHEHNA KOIHIHMA
Q-10 8 aevennu XCH. Broprin xpurepuem oyeHKH pesyas-
TATOB Ae4eOHOro BO3ACHCTBUS sBAsieTCS YposeHb yGeau-
TeabHOCTH pesyastatos (VYP). Bocumit YYP crenenn «A»
TIPEAIIOAAraeT OAHOBPEMEHHOE BBINIOAHEHHE TPeX YCAOBHIL:
1) Bce paccMarpuBaeMble HCXOAB! SBASUIOTCS BUKHbIMM; 2)
BCE MCCAGAOBAHMS MMEIOT BBICOKOE MAH YAOBACTBOPHTEAD-
HOE METOAOAOTHHECKOE KAeCTBO; 3) BHBOABI HCCACAOBAHHI
N0 MHTEPECYIOUHM HCXOAAM SBASIOTCH COTAACOBAHHBIMM.
HMelouiecs peayAbTaTsl o MpHMeHeHMIo Koanauma Q-10
8 aevennst XCHu®B poBoasHO GAM3KH K 3TOMY OnpeseAe-
uio. Ho npunmnMas Bo BHMManHe HeGOABIIOE YHCAO MAIH-
entos B PKM Q-SYMBIO # Tor dakr, 4T0 HekoTOphie ApY-
THE MCCACADBAHHA, BKAIOMABIIMECH B METa-aHAAM3bI, HMe-
AHM METOAMYECKHE norpemHocTy, 6oaee npasuabibiM GyaeT
onpeaeaenne YYP «B» ans oficyxaaemoro BHAa Tepanu.
[Mpunumasn 50 BHUMaHHE BRICOKYIO 6@30MacHOCTh MpHMeHe-
Hus koaH3uMa Q-10, MOXKHO PeKOMEHAOBATH ero BKAIOYeHHe
B Kannnyeckne PekoMenAQLMH O AHATHOCTHKE M ACYCHHIO
XCH aAas yayymenus npornosa 6oasupix XCHu®B, yxe
HAXOAAIHXCA Ha onrumabHoi rtepanun (YAA2, YYPB),
BesycaosHo, B sacare HeOOXOAMMO NMPOBEAGHHE KPYITHOTO
PKH AAst npoBepKH pesyAbTaTOB, MOAYYCHHBIX B HeGoablHx
PKH aas oxonuareassoro onpeaeaennst mecra Q-10 B ae-
gennn nauuentos ¢ XCH. Oanako masosepostHo, uto $up-
MBI-TIPOM3BOANTEAM GYAYT MPOBOAMTDL KPYIHBIE MCCACAOBA-
HHS, MOCKOAbKY npernapathl Q-10, Kak u3BeCTHO He 3aupHule-
ubi naresrami. Q-10 ie eAnHCTBEHHOE CPEACTBO, TPebyiomee
H3YMEHMS, HO HE NPEACTABASIONIEE HHTEPECA AAS $apMaKOAO-
rHYeCcKHX Komnanui, Pemennem aToi 1 MOAOGHKIX 3aAa4 MO-
KeT ObiTh MpOBEAEHHE HCCACAOBAHHI TIPH TIOAAEPXKKE Mpa-
BHTEABCTB H/MAM MHHHCTEPCTB 3APaBOOXpaHeHHA. B psae
CTPaH eCTb OMBIT TAKMX HCCACAOBARHI KK AO MaHAEMHH (NpH-
Mep — n3ysenue koaxuuuna npu UBC [S0] uan reaemerpun
HMILARHTHPOBAHHBIX YCTPOMCTS), Tak ¥ B nanaeso COVID
19 (nccaeaosanns RECOVERY 1 SOLIDARITY [51]).

Kougauxm unmepecos He 3a364¢H.

Crarpa mocrynuaa 18.12.2021
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B3AMMOCBA3b )KECTKOCTU MATUCTPAABHBIX
COCYAOB 1 BHOMAPKEPOB HAKOIIAEHHN A
CEHECIHEHTHBIX KAETOK ¥V ITIOJKHUABIX ITATTUEHTOB

UeAb I/IBY‘{HTB CBs3b MEXAY KEeCTKOCTbHIO COCYAHCTOﬁ CTEHKH 1 H3BECTHDBIMH MaPpKE€PaMH HAKOIIACHHS CEHEC-
LJEHTHBIX KAETOK B KPDOBH, KAETKAX M TKaHAX Y MOXKHADIX ITALIHEHTOB.

Mamepuaa u memodoi B McCAeAOBaHME BKAIOYAAM TALIMEHTOB MYKCKOTO 1 KEHCKOTO [T0A B BO3pacTe 65 AeT M CTapiue, Hanpas-
AGHHBIX Ha TIAAHOBOE ONePAaTHBHOE BMELIATEABCTBO, MPEATIOAATAIONIEe TPOBEACHHE XHPYPIUUECKOrO
paspesa B 06AaCTH mepeAHe GPIOMIHOMA CTeHKH MAM KPYTIHBIX CYCTABOB, X OTBEYAIONIMX KPUTEPUSM
BKAIOYEHMS M HCKAIOUeHHs. BceM manueHTaM MpOBOAMAACH OLJEHKA TPAAMLMOHHBIX GaKTOPOB pHCKa
cepaeuHO-cocyAucTbix 3a6oaesanmit (CC3), XeCTKOCTH apTepUaAbHOM CTeHKH (IO CKOPOCTH ITyABCO-
Boit Boans! (CIIB)), a Taxoke BO Bpemst ONEPaTHBHOTO BMEIIATeAbCTBA OCYIIECTBASIACS 3a60p 6roMare-
puaaos (mepudepudeckas KpOBb, KOXKa, TOAKOXHAS JKHPOBAs KAETYATKA ), U3 KOTOPBIX 3aTeM BHIACASIAU
HECKOABKO THIIOB KAETOK M MPOBOAMAM THCTOAOTMYECKUIA aHAAU3 C LIEAbIO OLIEHKH Pa3AMYHBIX MapKe-
POB CeHeCIIeHTHBIX KACTOK.

Pesysvmamot B nccaepoBanme 65140 BkatoueHo 80 manueHToB B Bo3pacTe 0T 65 A0 90 set. C NOMONIBIO KOPPeASIIH-
OHHOTO aHAAM32 BRIAGAEHBI HaHOOAee 3HAYHMBbIe ITOKA3aTeAH, OTPAXKAIOIIHEe HAKOIIACHHE CeHeCIIeHTHBIX
KAETOK Ha CHCTeMHOM, TKAHeBOM M KAeTOuHOM yposHax (r>0,3, npu p<0,0S), AeMOHCTpHUpOBaBIIHe
IIOAOXMTEABHbBIE U OTpuLaTeAbHble Koppeasnuu ¢ CIIB. B kauyecTBe M3yyaeMbIX MapKepOB CTapeHHs
BBIAM OTOBPAHDI CACAYIOIIHE TOKA3aTEAU B TIAA3Me KPOBH: HHCYAHHOMIOAOGHBII paxrop pocra 1 (IGF-1),
daxrop pocra pubpobaactos 21 (FGF-21), Moaekyaa apresun cocyauctoro auporeaus 1 (VCAM-1);
IPY 9TOM BBUIBACHA 3HAYMMASI OTPUIIATEAbHAS KOPPeAsiMoHHas cBs3b MesxAy CITB u yposnem IGF-1.
CpeAy TKaHEBBIX MAapPKePOB OXXHAAEMO ITPOAEMOHCTPUPOBAA MOAOKHTEABHYIO KOPPEASLIMOHHYIO CBA3b
KAIOUEBO# MapKep HaKOMAEHHS CeHeCleHTHBIX KAeTOK B TKansx — P16INK: r=0,394 (p<0,05). Cpeaneit
CHABI KOPPEASILI¥sl BELSIBAEHA C IIapaMeTpaMu MIPHPOCTA Me3eHXHMHBIX CTPOMAABHBIX KACTOK U $ubpo-
6AacToB 3a 96 uacos, a Takxe caabas xoppeasuusa ¢ IL-6, kak aaementom SASP (crienuduyeckmit
CeKPEeTOPHBIi GEHOTHII, ACCOLUMUPOBAHHDII CO CTapeHHeM). Pe3yAbTaThl MHOIO(AKTOPHOI'O AUHEHHOTO
PErpeccHOHHOTO aHAAM3a TOKa3aAH, YTO Mapkep mAasmbl KpoBH VCAM-1 u KAeTOUHbIA MapKep NpH-
pocr pubpobaacTos 3a 96 u csa3ansl ¢ CITB He3aBHCHMO OT BO3pacTa.

3axatouerue JKecTkoCTh MaruCTpaAbHBIX apTepHil, u3amMepeHHas ¢ nomompio CIIB, 3HauMMO CBs3aHA C PAAOM
IAQ3MEHHBIX, TKAHEBBIX U KAETOYHBIX MApKePOB HAKOIAGHHMS CEHECIEHTHBIX KAETOK. DTOT ¢axr
no3Boasier paccmarpuBaTh CIIB B kavecTBe mpeTeHAGHTa HAa BKAIOYEHHME B ITaHEAb MapaMeTpoB
AASL OLIEHKH ¥ MOHUTOPHPOBAHHS 6MOAOTHIECKOrO BO3PACTA OPraHU3Ma IIPH IPOBEACHHUH CEHOAUTH-
9YeCKOH TepartiH.

Katouesvie caosa CKOpOoCTh yAbCOBOI BOAHBI; CEHECLIeHTHbIE KAETKH; cTapenue; 6uomapkep pl6INK4a; MeseHxuMann-
Hast CTPOMaAbHAsl KAETKA; MHCYAHHOIOAOGHBIH pakTop pocta 1; hakrop pocra ¢pubpobaacTos 21; Moae-
KyAa aATe3UM COCYAMCTOIO SHAOTeAH 1

AA8 yumuposanus Sorokina A.G., Efimenko AYu., Grigorieva O.A., Novoseletskaya E.S., Basalova N.A., Aleksandrush-
kina N.A. et al. Correlations between vessel stiffness and biomarkers of senescent cell in elderly patients.
Kardiologiia. 2022;62(6):15-22. [Russian: Copokuna A.I,, Epumenko A.IO. I'puropsresa O.A.,
Hosoceaenxas E.C., Bacaaosa H.A., Asexcanppymkuna H.A. u Ap. BsanmMocsasp ecTkocTu Maru-

CTPAaABHBIX COCYAOB M 6HMOMApKepOB HAKONAGHMS CEHECHEHTHBIX KAETOK Y IOXKHMABIX IAIMEHTOB.
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Asmop 0As nepenucku Copoxuna Auna I'puropsesta. E-mail: drsorokinaag@gmail.com

ISSN 0022-9040. Kapauoaorist, 2022;62(6). DOI: 10.18087/cardio.2022.6.n2033 18



§ OPUI'MHAABHBIE CTATbBH

Beepenue

Crapenue — 370 eCTECTBEHHBIH MHTEIPATHBHbIA [poLece
yracauusi GyHKIMOHAABHOM AKTMBHOCTH, 3aTPArHBAIOIIMI
M BMAOM3MEHSION{HI BCe Opradbl, TKAHH W CHCTEMBI Opra-
Huama. C BO3PACTOM y YeAOBEKA IKCIOHEHIMAABHO BO3pac-
TAIOT PUCKH OAHOBPEMEHHOTO passuTus Tpex u Hoaee xpo-
HUMECKUX 3a60AeBaHMI, 3HAYNMO CHIDKAETCS (HU3MUEcKas
aKTUBHOCTH U noBbunaercs cmeprrocts [ 1], K cocrosnmsm,
AASL KOTOPBIX XPOHOAOTHYECKHI BO3PACT SIBAACTCS BEAYILHM
(akTOpoM pHCKA, OTHOCATCS MPEKAE BCErO CEPAEUHO-COCY-
ancroie 3a6oaesanms (CC3), MHCYABTHI H OKKAIO3MOHHBIE
NOpaXKeHMsi nepudpepHIecKux apTepHit, a TAKKE OHKOAOTH-
ueckue 3aboAesanns, caxapuplit Auaber, HapymeHus PyHK-
LMt IIOYEK, OCTEONOpO3, apTpuT u caetora [2, 3],

Kax npasuao, npodpuaaxruka CC3 HanpasaeHa Ha pa-
6oty ¢ MopupuumpyembiMu pakropamu pucka (4], Boas-
PacT MpM ITOM OTHOCHTCH K HEMOAMPMIMpYeMbIM napa-
METpaM M HMKOTAA HE PACCMATPUBAETCS B KAYECTBE TOMKM
npuaoxkenust Aast npoduaakruin CC3. OpHako opHa u3 pe-
AYUIMX COBPEMEHHBIX TEOPHIl CrapeH¥sl, CBA3bIBAIONAS BO3-
PACT-aCCOLUMMPOBAHHbBIE M3IMEHEHMA B OPraHM3Me ¢ HaKOTIAe-
HHMEM B TKaHSIX TaK HA3bIBAEMBIX CEHECUEHTHBIX KACTOK (Aar.
«Senex» — CTAapeHHe), MPEATIOAAraeT BO3MOKHOCTD 3aMeA-
AEHMSL TOTO NPOLIECca U AKTHBHOTO BAMSAHMS Ha HEro yepes
BO3ACHCTBHE HA MHCAO TAKHX KAETOK, TO CTh EPEBOAHT BO3-
PAcT B KaTeropuIo YaCTHIHO MOAUPULHMPYEMbIX GAKTOPOB,

CeHecLieHTHOCTh TIOAPA3yMEBAET BPEMEHHYIO MAM IO-
CTOSAHHYI) OCTAaHOBKY KAETOUHOrO POCTa: CeHEeCLeHTHBIE
KAeTKH 3apepkuBatorcs B pasze G1 man G2/M kaerounoro
LMKAQ, M B HUX AKTUBHPYIOTCS MEXAHH3MBI YCTOHYHBOCTH
K aNoITO3y, YTO 3aTPYAHSET IAMMUHALMIO 9THX KAeTOK. [To-
Ka3aHo, YTO MpH ITOM OHH NpPHOGPeTaoT Crenuduyecknit
CeKPeTOPHBIA PEHOTHII, ACCOLMUPOBAHHBINA CO CTapeHHEeM —
SASP (senescence-associated secretory phenotype), Aast xo-
TOPOTO XapakTepHA TOBBIIICHHAS MPOAYKIMS MPOBOCTIAAN-
TEABHBIX LUTOKMHOB, XeMOKMHOB, DEAKOB, Paspymaioiux
BHEKAETOUHBIA MATPUKC, U APYIMX ITPOCEHECIIEHTHBIX (aK-
TOPOB, HAPYIAIOUIHX CTPYKTYPY M PYHKUHIO OKPYKAIOLMX
KACTOK M TKaHM B 1ieAom [5].

Oanum 13 nHauboaee usydenHsx GHOMApKEpOB ceHec-
LEHTHBIX KAGTOK ABASCTCA IKcrpeccus Geakos uHruburo-
POB KACTOYHOTO LIMKA], B epByio ouepeab p16INK4a 6, 7].
CoraacHo AQHHBIM HEKOTOPBLIX MCCAEAOBaTeAeil, aToT GHo-
MapKep MOXKET OBITh ONPEACACH M B CHCTEMHOM KPOBOTO-
Ke MyTeM OLeHKM yponus akcnpeccun plé (s uae Geaxa
man MPHK) 8 CD3+ ¢paximn T-anmpouuros nepudepn-
YECKOM KPOBM, M ATOT MOKA3ATEAb CTATHCTHUECKH 3HAYMMO
KOppeAMpyeT Kak ¢ BO3PACTOM MAI[HEHTOB, TAK U C HEKOTO-
PBIMH PACTIPOCTPAHEHHBIMU PAKTOPAMM PHCKA BOIPACT-Ac-
COMUPOBAHHBIX 3260ACBAHMI, TAKMMU KaK Kypenue [8].

Cpeau Apyrux pacnpocTpaHeHHBIX GHOMapKepoB Kae-
TOYHOT'O CTAPEHMS HCIIOABIYIOTCS AKTHBHOCTD pepmenTa Ge-
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Ta-TAAAKTO3MAA3B! KAK B KAETKAX, TAK M B MAasMe kposu [9],
AAMHA TEAOMEPHBIX YHACTKOB XPOMOCOM M AKTHBHOCTh TEAO-
mepaspl [ 10], paxropsi pocra [11, 12], a Takxe ouerka co-
ACPXKAHMS B CPEAE KYABTHBUPOBAHHS PAAA CEKPETUPYEMBIX
KAeTKaMK $akTopos, Bkatouas uurepaeiikun-6 (IL-6), nn-
ruburop akruBaropa raasmuuorea 1 runa (PAL-1) u Ap.
[7,13,14].

JKecTkocTh COCYAMCTOM CTEHKH CUHTAETCS TPOSBACHH-
€M COCYAMCTOro crapenus. TPapMIMOHHO ee OleHKY mpo-
BOASIT C NMOMOMIBIO M3MEPEHMA CKOPOCTH PacrpocTpaHe-
HHUS ITYABCOBOF BOAHBI Ha KAPOTHAHO-PEMOPAABHOM YdacT-
ke (CIIB) [15, 16]. TTocaeaHee Bpemst MOSBMAUCH AQHHbIE
o casan CIIB n ee AnHaMuky Ha GOHE TEPAIUM CO CMEPTHO-
CTBIO, HE CBA3AHHOM C CEPALUHO-COCYAMCTBIMHM TPHUMHAMM
[17], 4o no3Boasier paceMaTpuBarh HKECTKOCTH MATMCTPAAL-
HBIX ApTEPHIl B KAUECTHE NIEPCHEKTHBHOTO MapKepa He TOAb-
KO COCYAMCTOrO, HO M cHCTeMHOTO crapenus (puc. 1),

Hayuenne MapkepoB HAKOIACHUS CEHECLIEHTHbIX KACTOK
B TKAHAX, OTPKAOMHMX OHOAOTHUECKHI BO3PACT NaLMEHTa,
BKHO AASL OTIPEARACHMS BKAAAA €CTECTBEHHBIX TPOLECCOB
CTAPEHHSA B PA3BUTHE MAKPO- M MHUKPOCOCYAMCTBIX OCAOXK-
uenu#t, nporpeccuposanne CC3 M OleHKH pereHepaTus-
HbIX criocobrocTen opranuama, Kpome Toro, Aokasareabcrsa
cesan CIIB ¢ mMapkepaMu HaKOIAGHMS CEHECIIEHTHBIX KAe-
TOK TIO3BOASIT HCITOAB3OBAThH ATOT AOCTYIHBIA HEMHBA3HB-
HBIIT HapaMeTp B KOMIIAEKCE ¢ AABOPATOPHBIMMU MOKA3ATEAs -
MM AASL MOHUTOPHHIA 3P (PEKTUBHOCTH CEHOAHTHUECKOI Te-
paru,

Ileas nccaepoBanmnA

Mayuenue cBsiau MEKAY HKECTKOCTHIO COCYAUCTOH CTEHKH
" M3BECTHBIMM MapKepaMHl HAaKOMACHHS CCHECLIEHTHBIX KAe-
TOK B KPOBH, BBIACACHHBIX KACTKAX M TKAHAX Y IMOXKHABIX 1a-
LIHEHTOB,

Marepnaa u MeTOABI

B MccAepOBaHME BKAIOYAAH TTALIHEHTOB MY)KCKOTO M JKEH-
CKOro MoAa B Bo3pacte 65 AeT M CTapiie, HampaBACHHbIX
Ha MAQHOBOE ONEPATHBHOE BMEIIATEABCTBO, MPEAIOAAra-
jollee MPOBEACHHE XUPYPIUUECKOro paspesa B obAacTy me-
peAHeit GpIONTHOM CTEHKH MAM KPYNHBIX CYCTABOB, U OTBE-
HAIOIMX KPUTEPHIM BKAIOYEHHS M MCKAIOYeHHs. Beem rma-
[MEHTaM [POBOAMAACH OLEHKA TPAAMLMOHHBIX PaKTOPOB
pucka CC3, xecrkoctu aprepuaasuoit crenxn (CITB oue-
unsasnch npubopom «BPLabx» (00O «Ilerp Teaernu»,
Poccust) B komnaekce ¢ nporpammoit Vasotens Office sep-
cun 06.04.03) no panee onucanoit Meroauxe [ 18]. Bo spe-
MSl ONEpPaTHBHOIO BMENIATEABCTBA OCYI|ECTBASIACA 3a6op
6romarepuasos (nepudepuueckast Kposb, KOXKa, MOAKOK-
Hast KHPOBAs KACTHATKA), M3 KOTOPBIX 3aTeM BLIACASIAM Pas-
AMMHBIE THIIBI KAETOK M TPOBOAMAM TMOATOTOBKY 06pas-
IJOB TKAHEH AASL PHCTOAOIMUECKOrO aHAAM3A C L{€ADBIO OLeH-
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KM PasAMYHBIX MApKepPOB CeHeCUeHTHmX kaerox [19].
MccaeroBanne OAOOPEHO AOKAABHBIM ITHYECKMM KOMMTE-
ToM. KpHTepHn BKAIOUEHHS H HCKAIOHEHHS MALHEHTOB NpeA-
craBAeHsl B Tabamue 1.

TMoayyenue 6moaormvecknx oOpasios H aHaau3 Omo-
MapKepOB, OTPOKAIOUHX HAKONACHHE CEHECHEHTHBIX KAe-
TOK, noapobno onucasm 8 crarse Copoknsa A.IL u coasrt.
(2021) [19].

Cmamucmuvecxas o6pabomxa

Crarucrideckyio 06paboTky pesyAbTaToB MPOBOAHAM
C HCTIOAB3OBAHHMEM MAKeTa CTaTHCTHYeCKHX nporpamm [IBM
SPSS Statistics. AAst KOKAO#H H3 HENPEPHIBHBIX BEAHTHH NPH-
seaent: cpeanee (M) u crampaprHoe oTkaomenme (SD)
HAK Meanana (Mep) n sepxuss (BKs) u mivkuss kBapTian
(HKs) pacnpeaeserns 8 3aBHCHMOCTH OT TUNA PacnipeseAe-
HHSA MCCACAYEMO# BeAnuMHbL [HoTe3y 0 HOPMAABHOM pac-
TPEACACHHH H3Y4aeMOro MOKa3aTeAst MPOBEPSAH C HCIIOAb-
sosanuem kpurepus llanupo-Buaxa. Aas crarucTugeckoro
OIMCAHHS CBA3H MEKAY PASAHYHBIMH NapPaMETPaMM BbIYHC-
AfAK KoadduumenT koppeasumn [Tiupcona (Aanmsie noaun-
HAAMCh HOPMAABHOMY 3axOHY pactpeaeaernsi). [Tpu cpas-
HEHHH IPYIIT AAS OL{CHKH AOCTOBEPHOCTH PA3AHMHI MEKAY
NEePeMEHHBIMH TIPH HOPMAABHOM PacipeAeAeHHH BhbOpKH
ucrioaszosas napusiit kpurepust Croioaenra, Ilpn nenop-
MAABHOM PACTIPEACACHHH NMEPEMEHHBIX AASL H3YHEHUA PAa3AH-
YHA MEKAY 3aBHCHMBIMH BHIGOPKaMM MCIOAB3OBAAM KpHTe-
puit BHAKOKCOHa, AAf He3aBHCHMBIX BHIGOPOK 6biA BEIGpaH
kpurepuit Manna-YuTHH, AAS MOHCKA CXOAHBIX TEHACHLMA
Y KOPPEAMPYIOMIMX MEPeMEHHBIX M YMEHbIICHHS MX KOAH-
HECTBA NPUMEHAAH QAKTOPHBIN AHAAUI 110 METOAY FAABHBIX
KOMIMOHEHT ¢ BapMMakc-spaiesseM no meroay Kaisepa. Pe-
TPECCHOHHBIA AHAAMS MPHMEHAAM AASL OLEHKH HAAMMMS ac-
conpanuu CITB ¢ pasanunsivm GHoMapKepaMH HaKOMACHHS
CEHECHEHTHBIX KACTOK. YPOBHEM CTATHCTHYECKON 3HAYMMO-
crH 6biao npunATO cunTaTh p<0,05.

PesyabTarni

C 2018 no 2020 r. ckpuHuEr NpomAl 166 yeaosex. B uc-
cacaosanme somao 80 manmentos (21 myxuuna u 59 xen-
muH B Bospacre ot 65 A0 90 et (Meanana 71 roa), coorser-
CTBYIOIIHX KPUTEPHAM BKAIOYCHMS / HEBKAIOYEHHS M AABIIMX
A0OpOBOABHOE HMHPOPMHPOBAHHOE COrAACHE HA YHacTHe.
3HayeHUN OCHOBHbIX XAPAKTEPHCTHK MAlMEHTOB MPEACTaB-
Aenbl 8 TabAmue 2.

Y sBcex naumentos OhA cofpan aHaMmHes, MPOBEAEHO
ofbexTHRHOE 0DCACAOBAHHE, NTEPEA XHPYPIHYECKHM BMela-
TEABCTBOM MNpoBeAeH 3a6op nepuepHyeckoi KPoOBH, oOle-
HEHA JKECTKOCTh APTePHAABHON CTEHKH HEHMHBA3MBHBIM Me-
ToaoM. Y 41 nanmeHTa Takke OCYWECTBACH 3a60p KOXKM
H MOAKOXHO-KHPOBOM KACTHATKH B PAMKAX ONEpaTHBHOIro
BMelIaTeAbCTBA (IHAOMPOTEINPOBAHHE CYCTABOB, IEPHHO-
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Pucynox 1. Misyuaemsie MapKephl HIKONACHHA CeHECUEHTHBIX KACTOK

Teann  CHoresminit kponoTok

Baacaennme » KyARTFPY KAETER

Maprephi, HCCASAYEMAIE B CHCTEMHOM KPODOTOKE: OCTEONPOTePHE,

IGF-1 - micyasmonopobuuit $axrop pocta 1, FGF-21 - daxrop pocra dubpo-
Baactos 21, VCAM-1 - BackyARpHAS MOALKYA KACTORHOI aareainr 1. Mapiepst,
nccacayesute 8 Tarsne: p1AINK4a - isruGirop (HrAIH-SISHCHMOI KHNAIHL
Maprepny, ssccaeayemmie 8 xaerxax: IL-6 - sorrepaeincn, MCP-1 - mosowwrap-
bl xeMoTarciseckii Geaok 1, PAL-1 - inruGicrop akisaropa naanamoreia
1 Tima, ON - ocreonescrin, PEDF — gaxtop mursesmioro anureAun.

Tabanna 1. Kpurepuu BKAIOUEHHS H HCKAIOUEHHA NALIKEHTOB

Ilannem MYHCKOTO I KEKCKOrO 110Aa
31 cnpme, q:ocoém

Kpirepin
DKAIOUEHHA

xupypmecxompaapesa » oﬁncru nepewdl

....... ol

BPIONIHOM CTEHKH HAM KPYTIHAIX CYCTARON

Mnbapxr MHOKAPAQ, NIEPEMEKAIOARCH
xpoummocgpoe HADYIIEHHE MOIFOROTO
: Xp oGpamemnmmme

XGH TI-1V $pysxusoRaABROTO KaRcea

~ Onxoaorrseckue Han cucreuuue
' :nGOAumma B anamHese

I!cmecme, Qmuecxne # npoune @mﬂ, X

Kpurepun
HCKAIOMEHHSA

ﬁecnocoﬁuocn/ nmmuxe mumeun )
npubcram nomncmnoe ua@opuupomm
- coraacue HA YMACTHE B MCCACAOBAHIN

rgpomnononhmmpmu
onepmuoro ACHEHH HA. uouem'mmam: ;

OCTPHE 1 XPOMIMECKIE HHBEXUNOHKMNE SabONCRIMIA
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Tabanna 2. XapaxTepHCTHKA IAIHEHTOB
NpH BKAKOYEHHH B Hccaeaosanke (n=80)

Toxaszareas 3Hauenne
BospacT, aer 7159
Myxuun, % 26
Kypenue, % 21,2
AL % 82,5
HUMT, xr/m 28,6552
HTI, % 7S5
CA2,% 112
CAA, MM precT. 136,5+22.3
AAA, MM prcT. 78,0£9,25
OXC, yoan/a 4825145
XCAHIT, syoas/a 3,21£1,03
XCABII, sn0ab/A 1,2+0,29.
TT, Mm0ab/A 1,24%0,7

AaHHEE NPEACTABACHB! B BHAC CPEAHET0 £ CTAHAAPTHOS OTKAOHEHHE —
M:SD, ano kax npouesT %) naunenTos or obmero wrcaa; AT - apre-
pHaasHas runepressus, UMT — unaesc sacest eaa, HTT - napymenne
TOAEPAHTHOCTH K ratokeae, CA2 — caxapuniit aunaber 2 tuma, CAA — cir-
CTOAH%ECKOE apTepHaAbHOe Aasaenue, AAA — amacToamyecxoe apTepn-
aasnoe paasaenrne, OXC - obnpmit xoaecreprn, XCAHII - arnonpoTenas:
uu3x0# naoTHOCTH, XCABII —AHNIONpOTeHAB BRICOKO# MAOTHOCTH,
TT-TpHrannepusst.

Tabanna 3. Koppeaamus CIIB ¢ sospacron, CAA 1 noxasa-
TeASMH, OTPKAXONIHMH HAKOTIACHHE CeHEeCIeHTHBIX KASTOK
Ha CHCTEMHOM, TKAHEBOM H KAETOYHOM YPOBHSX

Koagppunnent
Tepaere xoppeasuun r-Ilpcona "

Bozpact 0,556 <0,001
CAA 0,334 0,048
TIaasya KpoBH

IGF-1 -0,318 0,005
FGE-21 0261 0,004
VCAM-1 0,451 <0,001
Ocreonporepus : 0,14 0,231
Oeppurng 0,15 0,932
Aama reaosep_PBMC, bp 0,114 0,345
cd34+% -0,126 -0,293
Txans

p16INK4a 10,394 0,042
Kaerxu

MCK_Aar-gasa, u 10,320 0,057
MCK-npupocr 96 = 0,418 0,011
®B_Aar-pasa, u 0284 0,168
@B-npupocr 961 —0,492 0,012
SASP

IL-6, ur/ma_MCK 0364 0,032
MCP-1, 5r/ma_MCK 0,280 0,103
PAL-1,ur/sa MCK 0,186 0,285
ON, ar/ma_MCK - 0,185 0,287
PEDF, ur/aa_MCK -0,045 0,799

CIIB - cropocts myascosoi soasst, CA A — CHCTOAECKOE apTEPHAABHOE AJB-
Aenne, IGF-1 - mucyansonosofusit daxrop pocra 1, FGF-21 - §asrop po-
cra pubpobiazacros 21, VCAM-1 - BacKyASpHS MOALKYAQ KASTOSHOM JATE3HH
1, p16INK4a — uuruburop ipeans-3asHcmyoi kinasst, MCK - Mesemonaise
creoaosble KaeTkH, $B — dubpofiaacrss, IL-6 - unrepaeiixns, MCP-1 - moHo-
LMTPHEDT XeMOTaRCHIecKnH Geaok 1, PAI-1 — uarubutop axrusaropa masvai-
noresa 1 Tama, ON - ocreozexun, PEDF - gaxrop minenTHOro anureans
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maacreka). [lo TexuuuecknM NpUYMHAM YAZAOCH BHIAGAHMTS
MapKephl CTAapeHHs B TKAHSX H KAeTKaX y 36 nanuueHTos.

C nomMonipio KOPPEeASIHOHHOIO aHAAH32 BHIAGACHBI Hau-
Boaee 3HauMMBIE TOKA3aTEAH, OTPAKAIOINHE HAKOIACHHE Ce-
HECIEHTHBIX KAETOK Ha CHCTEMHOM, TKaHEBOM H KAETO4-
HOM YPOBHSAX (C yYeTOM HOPMAABHOTO PaCIPEACACHHS HC-
noAb3oBaAcs Koapdumuent xoppeasmum Ilupcona r>0,3,
npu p<0,05), AEMOHCTPHPOBABIIHE MOAOKUTEABHBIE H OT-
puuareasssie koppeastuu ¢ CI1B (taba. 3).

XapakTepHCTHKAa MapKepOB IpeACTaBaeHa B Tabaune 4.
B pesyabrare akTOPHOrO aHAAM32 BBIAGACHBI CAEAYIOIIHE
axTophl, 0OBEAHHSIONHE pPasAMYHBIE MOKA3aTEeAH HaKO-
MAGHHS CEHECLEHTHBIX KACTOK Yy TMAI[HEHTOB HCCAEAYeMOH
soibopkn (KMO (Kaiser-Meyer-Olkin test) 0,68, mpu-
emaemas aaekBatHOCTh): IGF-1, aamma teaomep PBMC,
VCAM-1, cd34+, CIIB, p16INK4a.

Ilpu ouenke psiaa MapKepOB HAKOTAECHHS CeHEeCL{eHTHBIX
xaerox B noarpynnax CIIB ssime u Hike MeAHaHbI BBIABAE-
HbI CTATHCTHYECKH 3HAUHMBble pasamans. [Ipu aTom nacnopr-
HBI BO3PACT B IOATPYIIaX He pasamgaacs (Taba. S).

PesyabTaTsl MHOTOQAKTOPHOTO AMHEHHOTO PerpeccHOH-
HOT'O AHAAM32 TOKa3aAH, 9TO MapKep naasmsi Kposn VCAM-1
H KaeToyHbiit Mapkep OB-npupocr 96 4 ces3ans ¢ CITB se-
3aBHCHUMO OT Bo3pacra (Taba. 6).

O6bcyxpaenne

B namre nccaeAOBaHHe MBI BKAIOYHAH NAIIHEHTOB [OXHUAOTO
H CTapYeCKOro BO3pacTa 0e3 AeKOMIIeHCHPOBaHHbIX 3aboAeBa-
HHI ¥ IOATBEPAHAH, YTO JKECTKOCTh MAarHCTPABHBIX apTEpHi,

Ta6anmna 4. Visyqaessie MapKepht
HaKOTIAGHHS CeHEeCHEHTHBIX KAETOK B OpraHu3Me

Mapxep crapenns 3nagenne
CIIB (m/c), 14,1542,52
Tlaasma xposu (n=80)
IGE-1 152,80£46,4
FGF-21 150,80 £17,10
VCAM-1 32,56 {29,32;35,8]
Txaan (n=41)
p16INK4a 4,61£1,96
Kaerxn (n=41)
MCK-Aardasa, u 27,50+5,39
MCK-npupocr 964 63,00£13,22
®B_Aar-dasa,u 24,00£5,83
®B-nprpoct 964 > 78,00£13,00
SASP (n=41)
IL-6, ur/sa MCK 29,40 [22,64; 36,71]

AamEsle TPEACTABACHS B BHAS CPEAHETO + CTAHAZPTHOE OTKAOHEHME —
M=SD, MeaHaKs! H HHTEPKBApPTHABEOTO pasmaxa - Me [Q1; Q3];
CIIB - cxopocTs nyascosoi soasst, IGF-1 - uucyansonoaobusii gak-
Top pocra 1, FGF-21 - $axrop pocra $rbpobaacros 21, VCAM-1 -
BaCKyASPDHAs MOASKYAZ KACTOUHOH aaresun 1, pl6INK4a — unruburop
HRKAME-328HCKEMOR xHa3s, MCK - Me3eHXHMHBIe CTBOAOBBIE KACTKH,
DB - pubpobaactst, SASP - cuemmdHIecKni CeKpeTOpHLI ¢eHoTHN,
aCCOLMKPOBAHHLIF €O cTapenteM, IL-6 — uurepaeiirns-6.
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Tabamna 5. Mizyuaemsie mapameTpst B rpynmnax ¢ noxkasareaem CIIB sbillte # Hibxe MEAHAHBI

Tapaserpst CIIB>14 m/c (n=42) CIIB<14 m/c (n=39) CraTHcTHYeCKHI KpHTepHit P
Bospacr, aet 70,17£6,34 73424525 t-kpuTepuit CToioAeHT2 0,154
Ilaasma xposu (n=80)
IGF-1, ur/ma 136,44+38,61 161,95+51,48 t-xpurepsit CTpiosesTa 0,015
FGF-21,ur/Ma 232,23£48,81 134,45+50,11 t-xputepni Crhrosenta 0,027
VCAM-1,ur/Ma 50,47%7,62 31,78+11,24 t-xpurepuit CrbropenTa 0,606
Aauna reaomep PBMC, bp 546,27 [177,65;723,92] 812,18 [117,33;1403,13] Kpnrepuit Maura-Yutan 0,077
cd34+% 0,05 [0,048; 0,066] 0,063 [0,048; 0,077] Kpureprit Marna—YaTan 0217
Txanu (n=41)
p16INK4a, xa /a0 5,05+1,91 3,82+1,87 t-xpuTepuit CTpiopenTa 0,049
Kaerxu (n=41)
MCK-Aargasa, 1 30,365,75 26,14+3,61 t-xpurepuit Creiosenta 0,020
MCK-npupocr 96 4 54,33215,62 61,67+6,22 t-xpuTepHit CroioaenTa 0,096
OB _Aar-dasa, u 27,71£6,13 21,53%4,13 t-xpurepnit CreioaenTa 0,045
®B-npupocT 96 ¢ 67,21£12,53 82,64+7,41 t-xprrepnit Creropesta 0,001
SASP (n=41)
IL-6, ur/sa_MCK 45,69 [16,99;74,39] 28,29 [13,75; 42,82] Kpurepui Manna-Varan 0,082

AaHHble NPEACTABACHEI B BHAR CPEAHEIO + CTaHAAPTHOE OTKAOHeHHe — M2SD, Meanasni i uHTepKBapTHABHOTO pasmaxa — Me [Q1; Q3]; IGF-1 — uscy-
AuHoTIoACOHSI akrop pocta 1, FGF-21 - axrop pocta dubpobaacror 21, VCAM-1 - sackyaspHas MOAEKYA2 KACTOuHOM aareans 1, cd34+ — noauTus-
Hhle KASTKH C MemOpanusn: Geaxom 34, p16INK42 — nureburop wixams-3asncimoit imass, MCK — Mesemxmvmbie crsosossie kaetxs, B — dubpobaa-
crol, SASP - cienuraeckuit CexpeTOPHHIL GEHOTHI, ACCOUMMPOBAHHEEI €O cTapenueM, IL-6 — unrepaefixuz-6.

Tabauma 6. Cas3p CIIB ¢ MapxepamM# HAKOTIACHHS CeHEeCI{eHTHBIX
KASTOK. AaHHble MHOrOQAKTOPHOrO PerpecCHOHHONO aHaAn3a

Kos¢pnuuent Cramaapraas

Uapaexy fera omubra Hera < P
Bospacr 0,144 0,142 0,651 0,498
VCAM-1 0,671 0,017 3,843 0,001
®B-npupocr 961 0,411 0,047 —1,853 0,048

VCAM:-1 - BackyARpHAT MOASKYAR KACTOTHOM
aaresun 1, ®B - $ubpobaacrae.

usMepennas ¢ nomompio CIIB, sHaummo cBszaHa c Bospac-
ToM (koap@uument xoppeasmn [Tupcona r=0,556, p<0,001)
u CAA (xoapprmumenr xoppeasumu Ilmpcoma r=0,334,
p<0,05). TloayuenHble ARHHBIE COTAACYIOTCH C NPEACTABAEH-

HBIMH B AMTepaType pesyasrarasu [ 15, 19-21].

OcroBHO# rUNOTe30# HAIIETO HCCACAOBaHHSA OBIAO Mpea-
MOAOYKEHHE O HAAWYHH CBA3H MEXAY JKECTKOCTBI0 COCYAHCTOR
CTeHKHM M H3BECTHBIMH MapKepPaMH HaKOTIACHHS CeHeCLIeHTHBIX
KAETOK, He3aBHCHMON OT NACTIOPTHOTO Bo3pacra. ITepsoe moa-
TBep)XKACHHE ODOCHOBAHHOCTH TaKOTO NPEATIOAOMKEHHS MBI
MOAYYMAM TIPH TPOBEAeHHH (AKTOPHOro aHaamsa. Bospacr
He BONIGA B YHCAO BBIAGACHHBIX ($aKTOpOB, O0BEAHHAIONMMX
Pa3AMYHblE TIOKA3aTeAM HAKONACHHS CEHEeCHEHTHBIX KAETOK
¥ IAHEHTOB HCCAeAyeMOit BibopkH. Baanumuas cas3b 6b1aa 1o-
xasaHa aast IGF-1, aaunst teaomep PBMC, VCAM-1, cd34+,

CIIB, p16INK4a (KMO=0,68, npuemsemas aAeXBaTHOCTS ).

Irasmennvie maprepot HAKONACHUS

B pamKax Halllero HCCAGAOBAHHMS MBI OLIEHHAM COAepXKa-
HHE B NMEPHPEPHIECKOM KPOBOTOKE PSAA CEKPETHPYEeMbIX
crapefomumy Kaetkamu paxropos. Tak, IGF-1 (insulin-like
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growth factor 1) ysacTsyeT B S9HAOKPHHHOI, 2y TOKPHHHO#
M MAPAaKPHHHOM DEryAslMM MNPOLECCOB POCTa, Pa3BHTHS
H A depeHIIHPOBKH KACTOK M TKaHeH opranusma. TouyHas
poab IGF-1 B crapenuu yeAoBeka H BO3PaCT-aCCOLMHPOBAH-
HBIX 3260A€BaHMAX AO KOHIIA He onpeaeaesa. Pap uccaeposa-
HHI AQI0T HEKOTOPOE IIOHHMaHHEe BO3MOKHOTO BKA2A2 ITOI0
dakTOpa B CTapeHHe OPraHM3Ma, HO MMEIONHEeCs Ha CeroaA-
HS AQHHBIE AOCTaTOYHO mpoTusopeuussl [ 11, 12]. Husxuit
yposesb [GF-1 B chiBOpOTKe ABASETCS TIPEAHMKTOPOM AOATO-
aetus, a yposers IGF-1 camxaercsa ¢ BospacTom, ¥TO mpo-
AEMOHCTDHPOBAHO ¥ B HallleM HCCAeAOBaHHHU. B TO xe Bpe-
M5l ¥U3BECTHO, YTO TeparnHus ¢ HcnoaszosanueM IGF-1 moxer
YAYHIIATh COCTOSIHHE IPH HEKOTOPBIX BO3PACT-aCCOIMHPO-
BaHHBIX 3a60AeBanuax [22].

Cpeaunit yposens IGF-1 B maasme xposu Hamreii Boibop-
KM COOTBETCTBOBAA BO3PAacTHOH HopMe. BaxmbiM pesyasta-
TOM Hamed paboTEl MOXHO CYHTaTh BhIABACHHE 3HAYMMOH
s3aumocea3u IGF-1 ¢ ocHOBHBIM MOKasaTereM JKECTKOCTH
apTepHAABHOH CTEHKH Y TOXHABIX AIOACH. JTH pesyabra-
Tl CTAHOBSTCS TIOHATHBI, €CAH ydecTb, 9To IGF-1 oka3siBa-
T CymeCTBeHHOE BAMAHHE HA CEPACYHO-COCYAHCTYIO CHCTe-
MY, CTHMYAHPYS POCT KRPAHOMHOIHTOB M FA2AKOMBIIICYHbIX
KAETOK B cocyAMcToii crenke [23]. Ilpu atom Goaee BricO-
xuit yposeHs IGF-1 onpeaeasacs y mannentos ¢ CITB menee
14 M/ c (7. e. c meree xecTkuMu cocyaamu). Ecan paccmarpu-
Bath Goaee Bricokmi moxasareab IGF-1 xak xapakrepucru-
Ky oprauu3sma ¢ Hoaee HM3KHM OHOAOIMYECKHM BO3PACTOM,
TO TeHpaeHius K yseamdenmio CIIB orpakaer ecrectses-
HBIf TIPOLIECC CTApeHHs — IOBbIIEHHE JXKECTKOCTH COCYAH-
CTO# CTeHKH — Ha done cHiwkenus IGF-1 ¢ sospacrom u no-
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spoasier pacemarpusath CITB, kak xapakrepucruky Guoso-
THYECKOTO BO3pacTa.

Heaarune nccaesosanna nokasaau, uro FGF21 urpaer
KAIOMEBYIO POAD B DEMOASAMPOBAHHH CEPALIA H COCYAMCTOM
CTeHKH: axcupeccns FGF2] sammmaer OT MaTOAOrHYECKO#
THSSTTIEE STt CERCAMTEABHOTO CTpecca  MHdapkTa
sitoxapaa [24-26]. B muoxapae FGF21 aefictsyer, Kak ay-
TOKPHHHbIT TOPMOH, # KOHTPOAHpPYeT ayTodaruio nps Kap-
AMOMHONATHH, BHI3BAHHOM OXupennenm [27-29].

[puBaeueHte M AAre3Us MOHOLMTOB K SHAOTEAMIO MIpa-
0T PEIIAIONIYIO POAb B HHHIHALUKH aTepockaeposa. VCAM-1
KOCBEHHO OTPakKaeT CTeneHb MOBPEKACHHS COCYAHCTOM
cresxn [30], M B MCCACAOBAMMSX MOKas’aHa B3AHMOCBA3L
ypossa VCAM n ICAM ¢ CIB [31].

Ho 8 10 e spema FGF21, napsay ¢ IGF-1 n VCAM, pac-
CMATPHBAIOTCA CeroaHs B nasean Guomapkepos, orTpaa-
EOLIMX «CTAPYECKYIO XPYNKOCTb» OPraHMU3Ma, M MIYHaloT-
€A B paMKax Teopuu cenecnentroctu [28, 32]. Tak, FGF21
PacCMATPHBAIOT B KavecTse GHOMapkepa 3A0poOBOro crape-
HILS, NOCKOABKY OTMEYEHO €ro NOBBIMICHHE Y MOMKHABIX M-
uieHTOB Ge3 oMpeNHHs 1 caxapHoro Auabera, 3 Ha KHBOT-
HBEIX MOAGASIX NIPOAEMOHCTPHPOBAHO, YTO FHIEPIPOAYKIHS
FGFL1 5 AaHHOM CAyYae He CBS3AHA C HEHYBCTBHUTEABHOCTDIO
TraHed k paxropy pocra [33]. Yposens VCAM u ICAM no-
SEUNAETCHA Y NALMEHTOB MOKHAOTO BOIPACTA BHE 3aBHCUMO-
CTH OT HAAMYHS HAM OTCYTCTBHSI (AKTOPOB CEPACIHO-COCY-
AucTOro pucka [34],

Mst B CBOEM HCCACAOBAHHH TAKKE MPOAEMOHCTPHPOBA-
s xoppeasumio Mexay CIIB n FGF21 (r=0,326, p=0,004)
# CITB u VCAM-1 (r=0,451, p<0,001), uro otpaxaer s3a-
HMOCBA3b YPOBHS AQHHBIX MOACKYA B KPOBH C JKeCTKO-
cTei0 MarucTpaAsHmix cocyaos [35]. B rpymme CIIB 6o-
aee 14 m/c xonuenrpaumus FGF2 u VCAM-1 6bian sbiute,
no cpassennio ¢ rpynnon CIIB nioke 14 M/ ¢, npu ycaosuu
OTCYTCTBHA OTAMMMIL MEXAY rpynmamu no sospacry. B ue-
AOM 3TH AQHHBIC COTAACYIOTCH C NPEATIOAOKEHHEM O BO3-
MOKHOCTH PaCCMOTPEHMS JKECTKOCTH MArHCTPAABHBIX COCY-
AODE B Ka4ecTsBe MOKa3aTeAsl, OTPaKAlONero CHCTEMHOE CTa-
pesite OpraHH3Ma.

Mapxepo, ompaxanouue HaKonexue
CEHECUCHMKBIX KACIMOK 6 MKAHAX

Beaox pl6INK4a HHrHOHPYET LIMKA KACTOYHOTO ACACHHS
# TEM CaMBIM YHACTBYeT B IEPEXOAE KAETKH B CTapeioufyio,
SSASECH HA CETOAHA OAHHM M3 CAMBIX AOCTOBEPHbIX MapKe-
POB CEHECUEHTHBIX KACTOK. YpoBeHs akcnipeccun pl6INK4a
AOCTOBEPHO KOPPeAMpPYET C BO3PACTOM M pSAOM dakTOpoB
pucka CC3 [36]. B nameit pabore npoaeMOHCTPHPOBaHa He-
33BHCHMAas NOAOKHTEABHAs CBA3b yposus pl6INK4a B Txa-
HAX ¥ NAUHEHTOB MOXKHAOTO M CTAPYECKOro Bo3pacra 6es ou-
xosorudecknx saboaesanmit ¢ CITB, npu atom cratHcTHYe-
CKH 3HAYMMO PasAMMAIOTCH nokasarean ypomus pl6INK4a
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8 rpynnax ¢ nu3koit u seicoxoft CIIB. ITo pesyasraram dak-
TOPHOIO aHAAM3A [MOKA3AHO, YTO MAAIMEHHbIE MOKa3are-
an crapenns, pl6INK4a u CIIB moxHO paccmarpmsarth
KaK EAMHBI NapaMeTp, OTPaXKAIONHA CTapeHHMe OpraHH3-
ma. Taxum 06pasom, MOXHO CKa3aTh, 4TO XKECTKOCTb COCY-
AMCTOM CTEHKHM M YPOBEHb HKCTIPECHH MapKepa CeHeCLeHT-
HhIX kaetok pl6INK4a mapacraior no mepe crapenus opra-
uusma. Kpome Toro, 06a noxasareas B3aHMOCHS3AHbI MEKAY
€060, TOCKOABKY OTPaKalOT PasHble CTOPOHBI OAHOTO TIPO-
LeCca CTapeHus.

Mapxepot, ompaxcanwugue HAKONACHUE CEHECYEHMKBIX
KACIMOK 6 OMOEALHBIX KAENOUHBIX NONYASYUIX

B pamxax uccaeaoBanua Mbl BhiAeAsiau B KyasTypy MCK
OB 13 TkaHeR MAMEHTOB H HCCAEAOBAAH BBIPUKEHHOCTD IKC-
IPECHH MAPKEPOB CEHECIIEHTHBIX KAETOK B 3THX IOMYASALIHSAX.
B KauecTse MapKepoB HCIIOAB3OBAAM NOKAZATEAH IIPOAOAKH-
TEABHOCTD AAT-(asbl, T. €. BpEMEHH AO HAMAAA ACACHHS KACTOK,
KOTAR OHM 3aKPenAsiOTCs Ha CyGCTpare M rOTOBATCH K AAe-
HHUIO, A TAKKE OLICHHBAAH KOAMYECTBO KACTOK 4epe3 pasHbie
npoMexxyTky spemenn 48, 72 u 96 u. CoraacHo anreparyp-
HBIM AQHHBIM AASL CT2PEIOUIHX KAETOK XapaKTepHO yBeanue-
HHE MPOAOAKHTEARHOCTH AAr-(assi B CBA3M CO CHIDKEHMEM
MX PENAMKATHBHBIX H AAANTHBHBIX CBOFCTB, H CHIDKEHHE KO-
AMHECTBA ACACHHI, YTO MOAHOCTBIO COTAACYeTCS C MOAYHeH-
HbMH peayastarami [37, 38]. M aax MCK, 1 aan @B npoae-
MOHCTPHPOBAHO 3HAYMMOE PA3AMYHE MO ITHM MApamMeTpam
y naunenros ¢ CITB 6oabme 1 menpme 14 m/c. Ilpu cpas-
HEHMH YAAHHEHHE AAr-ga3nl M MEHblIee KOAHYECTBO KACTOK
uepes 96 4 Gu0 xapakrepHo Aas nayuentos ¢ CITB 6oab-
me 14 3/ ¢ (c Goaee KeCTKHMU APTEPHAMM), T. €. «BOIPACT»
kaetok ot maunenTos ¢ CIIB >14 M/ c 6oabute «Bospacra»
KACTOK MALMeHTOB C MeHee XeCTKMMH aprepuamu. ITapa-
merp @B-npupocr wepes 96 wacos NPOAEMOHCTPHPOBAA He-
3aBHCHMYIO OT Bo3pacra csasb ¢ CITB npn MHOXKeCTBEHHOM
PerpeccHOHHOM aHaAmuse,

Mul Taxke OLEHHAM coaeprkaHme KoMmnoHentos SASP
B CEKPETOME BBHIACAEHHBIX XAETOK. YposeHb IL-6 crarmcru-
yeckH 3Haummo koppeanpyer ¢ CIIB (r=0,364 p=0,032).
He onpeaeaeno resaeHun B XapakTepe HaMeHEHHA YPOBHS
KOMIIOHEHTOB SASP B 3aBHCHMOCTH OT BBICOKOM HAH HH3IKO#
CIIB, uro moseT GuITh CBA3AHO € HEAOCTATOMHBIM BHIGOPKOTH
H TPYAHOCTAMH OnpeaeAeHHA nokasareaest SASP, cexpern-
PYeMBIX KAETKaMH B HH3KO# KOHIeRTpaumn [7].

Orpasnyenus HCCAGAOBAHMA CBA3AHMI C HeGOABIIMM pas-
MepoM BHOOPKH, OTCYTCTBHEM AHAAM3A NAPAMETPOB B 3aBH-
CHMOCTH OT NOAYYaeMOM AEKAPCTBEHHOM TEPanmH.

3axkAwuenune

JKecTKOCTD MArMCTPAABHBIX APTEPHIT, HIMEPEHHAS C TIOMO-
mpio CITB, 3Ha9MMO CBA3aHA C PAOM TIAAIMEHHBIX, TKAHEBHIX
H KACTOMHBIX MAPKEPOB (HAKONACHMS CEHECUEHTHBIX KACTOK).
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AanHble (PaKTOPHAABHOrO M MHOXECTBEHHOIO PerpeccHOH-
HOTO aHAAM3a MO3BOASIOT MPEATIOAAraTh, YTO 9Ta CBs3b 00y-
CAOBAGHA He TOABKO MACMOPTHBIM BO3pacToM. TexHudeckue
CAOXKHOCTH B Habope u obpaborke 6MO0OPA3LOB AASL ITOTO
MCCAGAOBAHHS OTPAHUYHMAM pasMep BHIOOPKH M He MO3BOAH-
AM OIIEHHTb He3aBHMCHMbIi BKAAA KOKAOTO M3 H3y4aeMbIX 110~
kasareaedl. OAHAKO B 11€AOM MOAYUEHHbIe AQHHBIE TO3BOASIOT
paccmarpusars CIIB B kauecTse npereHAeHTa Ha BKAIOYEHHE
B I1aHEAb MTAPaMETPOB AASL OLIEHKH ¥ MOHHTOPHpPOBaHHs GHO-
AOTHYECKOTO BO3PAacTa OPraHM3Ma MpH TPOBEACHHH CEHOAU-
THUYECKOM TEPATTHH.

DuHaHCHpOBaHHE

VccaepoBaHHe BHIIOAHEHO B pamKax [ocyAapcTBeHHOTO
3apanuss MHOL] MI'Y umenu M. B. Aomonocosa 1 Mex-
AHMCLIMIIAMHAPHON Hay4HO-06pa3soBaTeAbHOM WIKOABI «Mo-
AEKYASIDHbIE TEXHOAOTHH JKMBBIX CHCTEM M CHHTETHYECKas
6uororus> MI'Y umenu M. B. AomoHOCOBa.

Kondauxm unmepecos ne 3asse.
Crarpsa nmocrynuaa 08.02.2022
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IIOTEHIIMAABHBIE ®PAKTOPBI PUCKA PEIJUAUBA OUBPUAASIIIUN
IIPEACEPAMMI ITIOCAE KATETEPHOM BAAAOHHOM KPUOABAAITUYU

Llers

Mamepuas u memods

Pesyrvmamui

3axrioueHue

Karouesvie crosa

AAs yumuposanus

Asmop 0As nepenucku

BrisiBAeHue GaKTOPOB pUCKa penuAnBa Gpubpuassiuu npeacepauit (OIT) mocae kprobasroHHOM abAs-
uu (KBA).

B npoCreKTHBHOE MCCAEAOBAHME BKAIOYAAM MALMEHTOB C mapoxcusMaAbHOM OIT, xorophv 6biaa
soimoaHeda KBA. Bcero B uccaepoBanme Obia BKAOUYeH 141 manueHT, MeAMaHA BO3PACTa COCTABHAA
60 e, 60,3% — my>xuunbl. B x0ae 06caepoBaniis nepep KBA nanuesTaM npoBOAMAH OIIEHKY KAMHHUKO-
MHCTPyMeHTAaAbHBIX MoKa3aTeAeit (aaexkTpokappuorpadus — IKI, cyrounoe monuropuposanue JKT,
3XOKapAHOTpadHsi, MyABTHCIIHPAAbHAs KOMIIbIOTEPHAs TOMOTrpausi CEpALIA ¢ KOHTPACTHPOBAHHEM).
Kpome TOro, oljeHHBaAH BO3MO)KHbIE MHTPAONEPAl[HOHHBIE ITOKA3aTeAH, KOTOPhIe MOTAM MOBAMATDH
Ha appexruHOCTs KBA. HabAropeHHE IOCAE BMEIIATEABCTBA OCYIIECTBASIAM Ha MPOTsDKeHUH 12 Mmec.
OS¢ PexTHBHOCTD OL|eHHBAAM HA OYHBIX BU3HTAX yepes 3, 6 i 12 Mec, B XOAe KOTOPBIX BRITOAHSIAH OTIPOC
manueHToB U cyToyHoe MouuTopuposanue DKI. Headpexrupnoi KBA cuuTasu y nanueHToB, y KOTO-
PBIX 110 OKOHYAHHH TPEXMECSIHOIO «CAENOro> MEePHOAA PETHCTPHPOBAAMCH PeLIMAUBDI AIOGOH peA-
cepaHoOI TaxuapuTMuu 6oaee 30 c.

ITo pesyabraram 12 Mec HaGAIOACHHS PELMAMBBI PEACEPAHBIX TAXHAPUTMHH OBIAM 3aperHCTpHpOBa-
Hb1 y 46 (32,6%) nmauuentos. Y nanuenTos ¢ HeappekTnsHOM KBA wame Bcrpewasucs penmaussr OIT
B niepsbie 3 mec (71,7% nporus 11,6%; p<0,001), B aHaMHe3e HUMEAOCH GOAbIITee KOANIECTBO Headdek-
THBHBIX aHTHAPUTMHYeCKUX Tpenapatos (AATI), o6muit KoAseKTOp Aerounbix BeH — AB (41,3% npo-
s 20,0%; p=0,008), a TaKKe HHCYABTHI/ TPaH3HTOPHbIe HmeMudeckue ataky (15,2% nporus 5,2%;
p=0,047). TTo AaHHBIM MHOTO(YAKTOPHOTO PErpeCcCHOHHOrO aHaAH3a, GakTopamu peruansa OIT 6pian
obmmit koasexTop AB (oTHOCHTeABHBI prck — OP 2,35; 95% aoBepuTeAbHbiit nHTepBaA — AW 1,29
4,25; p=0,005), 60abiree xoanuecTso Heappextnerbix AAIL (OP 1,42; 95% AU 1,08-1,86; p=0,011)
¥ HaAuume pansero penuausa OIT (OP 7,57; 95% AU 3,84-14,90; p<0,001).

O6muit koaaexTop AB u 6oabmee koariecTBo HeapdekTHBHBIX AATT cAyKaT GakTOpaMH prCKa Hedd-
¢exrusHoi KBA. HaAudne paHHHX PEITUAMBOB B IIepBbIe 3 MeC IIOCAE BMEIIATeAbCTBA SBASIETCS 3HAYH-
MbIM GAKTOPOM PHCKA OTAAACHHBIX pennAnBoB OIT.

DOubpUAASIHS TIPEACEPAMIT; KpHOOAAAOHHAST aBASIIHST; pAKTOPBI PHCKA; PAHHMI PEIMAHB; O6IIHIt KOA-
AGKTOP AETOYHBIX BeH; aHTHAPUTMUYECKHE TIPEerapaThl

Novikov I.A., Novikov P.S., Mironov N.U., Laiovich L.Yu., Malkina T.A., Shariya M.A. et al. Potential
risk factors of atrial fibrillation recurrence after cryoballoon ablation. Kardiologiia. 2022;62(6):23-29.
[Russian: Hosukos Y.A., Hosukos I1.C., Muponos H.1O., Aaiosuy A.JO., Maakuna T.A., ITapus M.A.
u Ap. IloTeHnuasbHbIe GaKTOPHI PUCKA pELIUAMBA GUOPUAASLINH TIPEACEPAHI IIOCAE KATETePHOM 6aa-
AOHHO# Kproabasuuu. Kapanoaorus. 2022;62(6):23-29]
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osiBASIETCs BCe HOAbIIE AQHHBIX O TIPEMMyIECTBE BHIOO-
]._.[pa paHHel TaKTUKY KOHTPOASI PUTMA Y MAIIHEHTOB C GH-
OpuaAsIMell TIpeACepAHIt (®IT). Taxoit MOAXOA TMO3BOAMA
3HAQYMTEABHO CHU3HMTb PUCK Pa3BHTHS CEPAEYHO-COCYAHCTBIX
OCAOXKHEHHIl MAM TOCIMTAAM3ALMH 1O CPABHEHHMIO C TAKTH-
KO KOHTPOASL yacTorsl purma cepana [1]. Coraacho Texy-
MM PEKOMEHAALIMSM, TAKTHKA KOHTPOASI PUTMA Y IIALIHEHTOB
¢ napokcuamaabHoit OIT BKAIOYAeT Ha3HAYEHHE AHTHAPUTMH-
yeckux npenaparos (AATT) MAM BHIIOAHEHHE KaTeTePHOM
abasimu ¢ 3oasImedt ycThes Aeroussix BeH (AB) [2, 3]. B na-
cTosiee BpeMsl B apCeHaAe Bpadei MOSBHAMCH BRICOKOddPek-
tusHble AATI, KOTOpblE TO3BOASIOT BOCCTAHABAMBATH CHHY-
COBBIF PUTM Yy MAI[MEHTOB AKE C MEPCUCTUPYIOMIEH U AAM-

ISSN 0022-9040. Kapanoaorus. 2022;62(6). DOI: 10.18087/cardio.2022.6.n1667

teabro mepcucrupyiomeit ®I1 [4, S]. Oanaxo mpemnaparst
AASL IPOPUAAKTHKY PEIJMAMBOB 3HAYHTEABHO YCTYTIAIOT KaTe-
TEPHBIM METOAAM AeueHHsi. Pe3yAbTaThl HEAABHErO KPYIHOTO
MCCAEAOBAHMS AGMOHCTPHPYIOT, YTO Yy TAIJMEHTOB, KOTOPBIM
BriepBble HazHagaAuCh AATT MAM BBITOAHAAACH KPHOOAAAOH-
Hast abasmus (KBA), mocAeaAHss MMeAa 3SHAYUTEABHO Goaee
BBICOKYIO a¢dexTuBHOCTD: 57,1% npotus 32,2% B oTHOIE-
Hun Bcex penranBos OIT u 89% nporus 74% B oTHOmMEHNM
CHMITTOMHBIX PELJHAMBOB IIPH COIOCTaBUMOM YHCAE OCAOXK-
HeHu#t. 70 no3poaser paccMarpusath KBA B xauecTse npea-
nouruTeAbHOro Metoaa Aedenust OII [6]. IIpu arom MHOTO-
YHCAEHHbIE KAMHWYECKHE MCCAGAOBAHMS AEMOHCTPHUPYIOT,
uT0 y MHOrUX 60AbHBIX TocAe KBA B paHHMe HAM OTAQACHHBIE
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cpoxu Habaopaorcs permanssr OIT [7, 8]. B cBszu ¢ atum
LIEABIO HAIETO MCCAEAOBaHHs OBIAO BbIsIBACHHE (AKTOPOB pH-
cka (OP) penmamsa GITnocae KBA.

MarepraA u METOABI

B oaHOLIEHTPOBOE MPOCIIEKTHBHOE MCCACAOBAHME OBIAH
BKAIOYeHbI 153 maumenTa, 12 mauueHTOB M3 HUX MOTEPSHBI
AAst HabAoAeHNS! (HEBO3MOXHOCTD OYHBIX BU3UTOB). KpuTe-
PHAMYU BKAIOYEHHs ObIAM: BO3pacT crapire 18 AeT; cuMITOM-
Hast mapokcuamaabras OIT [2]. Y Bcex manuenTtos aTo 6baa
nepsuyHas KBA.

Kpurepusmu uckaroueHust 61K AI06ble IIPOTHBOIOKA3a-
HUS K MHTEPBeHIIMOHHBIM BMEIIATeAbCTBAM, HEKOPPEKTHPO-
BaHHasl AUCYYHKITMS IUTOBHAHOM SKeAe3bl, MUTPAABHBIH 11O~
POK cepAlia.

Bcem mnanueHTaM NPOBOAMAM KOMIIAEKC KAMHHMKO-HH-
CTPYMEHTAABHBIX 06CAEAOBaHHI, KOTOPBII BKAIOYAA OLIEHKY
KAMHHKO-AEMOTpaguuecKuxX MOKa3aTeAeH: 10A, BO3PacT, Co-
ITyTCTBYIOUME 3a60AEBAHMS, KOAHYECTBO HeIpPeKTUBHBIX
AATI B anHaMHe3e, AAuTeAbHOCTh aHaMHe3a PIT, MakcuMaab-
HYIO IIPOAOAXHMTEABHOCTh MapOKCM3MOB. Bcem marnmenram
6BIAM BBITTOAHEHBI OOLHF 1 GHOXMMHMYECKHI aHAAM3BI KPO-
BH, OIpPEAEACHHE TOPMOHOB IJUTOBMAHOM JKeAe3bl, 12-ka-
HaAbHasl 9AEKTPOKapAMOrpadus, CyTOYHOE MOHMTOPHPO-
Banue arekTpokapanorpammet (IKI'), axoxapauorpadus
(9x0KT'), MyAbTHCTIMPaAbHAS KOMIIbIOTEPHAS TOMOTpadust
(MCKT) cepaua ¢ KOHTPACTHPOBAHHMEM AAS OIGHKH aHATO-
mun AB 1 pasmepos aesoro npeacepaus (AIT). Kpurepuem
HeadpPexrusrocTn AATT cIHTAAOCH COXpaHEHHE IIPUCTYIIOB
®IT na $pone mpreMa MHHHMAABHO 3pPEKTUBHOM AO3BI IIpe-
napatos I n III xaaccos.

HccaepoBanre COOTBETCTBOBAAO BCeM MPHHIIMIIAM X€Ab-
CHMHKCKOH AEKAApaL[iu U HBIAO0 OAOOPEHO AOKAABHBIM ITHYE-
CKUM KOMUTETOM. AO BKAIOYEHHS B MCCAGAOBAHME BCe Tali-
€HTbI HOATMCAAM HHPOPMHUPOBAHHOE COTAACHE.

ITporoxoa KBA

KBA mpoBoAMAM ¢ HCIOAb3OBaHMeM obmero (IHAOTpa-
XeaABHOTO0) HapKo3a. AAs BEHO3HOTO AOCTYTIA HCTIOAb30BAAM
npasyio 6eApeHHyI0 BeHy. DHAOKAPAMAABHO ObIA yCTaHOB-
AGH YIpaBAsieMbIl KaTeTep AASl KAPTHPOBAHUS KOPOHAPHO-
ro cunyca («EP-XT>», Boston Scientific, MN, CIIIA). ITo-
cae mckalouenuss Tpombosza AIT u BBITOAHEHMS MTyHKUUH
MEKITPEACEPAHOI MeperopoAk (mop KOHTpOAeM upecrH-
meBoAHOH Ox0KI') BHYTPHBEHHO BBOAMAM TeNapHH B AO-
3e 100 ep/xr, B AJAbHeHIeM B XOAe abAAIMM aKTHBHpPO-
BaHHOE BpeMsl CBEPTBIBAHMS KPOBH TOAAEP)KHBAAU B IIpe-
Aeaax 300-350 mc. Aaaee mo mpoBoAHMKY B moaoctb Al
BBOAMAM yrpaBAsembiit uHTpoAbrocep FlexCathAdvance
(«Medtronic», CIITA) u 6assouusiit katerep Arctic Front
Advance 28 MM («Medtronic», CIIIA). AAst oLeHKH H30-
asuun AB mcnoAb3soBaaM HMpKyAsipHBIA Karerep Achieve
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20 MM («Medtronic», CIITA). B kaxaofi BeHe OCyIIecT-
BASIAM OAHOKPaTHO€ KPHOBO3BAEHCTBHE ITPOAOAXKHUTEABHO-
crbio 240 c. B orcyrcrue usoasuu AB BbimoAHIAM TTOBTOD-
HOEe BO3AEHCTBHE MPOAOAKHTEABHOCTBIO 180 c. AbAsuuio
IPaBbIX BeH OCYNIECTBASAM Ha (OHE NMOCTOSHHOH CTHMYAS-
uuu Auadparmaassoro Hepsa (1S MA) ¢ momompio 3HAO-
KapAMAABHOTO KaTeTepa-dAeKTPOAA B BEpPXHeH IIOAOH BEHe.
Ilpu mosiBAeHMM NPU3HAKOB Nape3a AHMadparMaAbHOro He-
pBa (ocaabaeHue HAM IIpeKpaleHHe ABHKEHHS ANadparvor)
KPHUOBO3ACHCTBHE HEMEAACHHO IPEKPAIaAH.

Msoasuusa AB noaTBepxkpasach HaAMYHMEM TaK Ha3biBae-
Moro 6AOKa BXOAA M BBIXOAQ HMITYABCA 110 OKOHYaHMH 20-Mu-
HYTHOTO MEPUOAA OXKMAAHHUS ITOCAE 3AKAIOUHTEABHOTO KPHO-
BosaefictBus. [Ipu Haamumm y mayuenrta momumo OIT Tu-
nuyHoro Tpeneranust npeacepauit (TTI) AomoaHMTEABHO
BBITIOAHSIAM paAModacToTHyo abasumio (PYA) xaBoTpuky-
crmpasbioro ucrmyca (KTH). AHTHKOAryasHTHYIO Tepa-
muto (AKT) ¢ MCroAb3OBaHMEM TPAMbBIX MEPOPAABHBIX aH-
THKOAryASTHTOB BO30OHOBASIAM Yepe3 3 4 OCA€ 3aBepUIeHHS
abAsun.

Bcem manueHTaM Ha CAGAyIOIIME CYTKH IOCAe abAsuu
BBITIOAHSAAM OOIIMI aHAAM3 KPOBH, AYNAEKCHOE CKaHHpPOBa-
HHe MeCTa IyHKIMH, 12-KaHaAbHYI0 JAeKTPOKapAHOTpaduio
¥ XOATEPOBCKOe MoHUTOpHpoBanue (XM) OKT.

ITocae abasuuu Bozo6HOBAsAM mpumeHenne AAITI, xo-
TOpbIe paHee ObIAM Ha3HAYEHBI MALMEHTY HA CPOK AO 3 Mec
(«CAenoﬁ» nepHoA) C IIOCAEAYIOIEN OTMEHOM. Cpox, Ha KO-
Topsiit HasHauaAach AKT, cocraBasa e menee 2 mec. ITocae
3TOTO MEPHOAA PelleHHe 0 MPoAoAKeHHH noctossHHON AKT
MPHHAMAAM HA OCHOBE OL[@HKHM PHCKA Pa3BUTHI TPOMOOIM-
Goaneckux ocaoxuenuit no mxkase CHADS2-VASc [2].

IMocae KBA manuenToB Habaiopaau B TedeHue 12 mec.
Aasi oneHku 3Q(PEeKTMBHOCTH B KOHTPOABHBIX TOYKAX 3,
6 1 12 Mec BO BpeMs BH3UTOB NMPOBOAHAH ONPOC TAljHeH-
T0B, BoimoAHaAoch XM IKT. Heappexrusnoin KBA cuntasu
B CAyYae, eCAM Y MALHeHTOB 10 OKOHYAHHH TPEXMEeCSIHOIOo
«CAEMOro>» MEPUOAA PETHCTPHUPOBAAMCH PeLMAMBBL AKOOOM
npeAcepAHOi Taxuapurmun (mpeacepabre Taxuxapauu, TT1
man OIT) npopoaxkuTeAbHOCTBIO 60aee 30 c. Mcxoas us Ha-
AWYHS MAM OTCYTCTBHUS PELIHAMBOB APUTMHH, MAliHEHThI 6bi-
A Pa3A€AeHBI Ha 2 IPYNIIbL, B KOTOPHIX IIPOBOAHACS aHAAH3
Bo3moxkHbIX PP HeadppexTusnoctn KBA.

AASL CTaTHCTHYECKOTO AaHAAM3A MOAYYEHHBIX AAHHBIX HC-
noAb3oBaau maker mporpamm SPSS Statistics Bepcust 26.0
(CHIA). TTpoBepka KOAMUECTBEHHBIX TIOKa3aTeACH C TOMO-
w0 Kpurepuss Koamoroposa—CmupHOBa IpopeMOHCTpH-
pOBaAa OTCYTCTBME HOPMAABHOTO PACIIPEACAeHHS, MOITO-
My AQHHBIE BbIPAXKaAM B BUAE MEAHAHBI M MEXKBAPTHABHO-
ro pasmaxa. AAs CpaBHeHMS KOAMYECTBEHHBIX [OKa3aTeAei
MEXAY TpYyTIamMu MCroAb3oBaan Kpurepuit U ManHa-Yur-
uu. KareropuaAbHble oKasaTeAM BBIPAXKAAH B 26COAIOTHbIX
3HaueHHsX M mponeHTax. CpaBHEHHe KaTerOpMaAbHBIX 3Ha-
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g OPUTMHAABHBIE CTATBM

YeHHI MEXAY TPYTIIaMH TPOBOAMAHM C TIOMOIIBIO KPUTEPHs
XH-KBaApPaT. AAsl rpadHUecKkoro OTPaXKeHMs! BAWSHHS pas-
AnuHbBIX pakTopoB Ha apdexruBHOCTh KBA 6p1aM mocTpO-
enpl kpusble Kanaama—Meliiepa. AAs BbIABA€HMS HE32aBHCH-
mbix QP penmansa @I nocae KBA BRINOAHAAM OAHO- ¥ MHO-
roQaKTOPHBIN AaHAAU3 C UCOAb30BaHHeM perpeccur Kokca.
B MHOTOQaKTOPHBIH aHAAN3 BKAIOYAAH TOABKO 3HAUMMBbIE I10-
kasaTeAr. CTaTHCTHYECKM 3HAYMMBIMM CYMTAAM Pa3AMYUS

npu p<0,0S.

PeayapTaThr

AHaAM3 Pe3yAbTAaTOB MCCAEAOBAHMS TPOBOAMAM IO pe-
3yAbTaTam HabAloAeHus 3a 141 manmeHTOM.

ITo oxoHuaHMM «CAenoro» nepuoaa (3 mec mocae Bue-
IIATeABCTBA) adpexrusHocTts KBA cocrasuaa 85,1%, a ve-
pes 12 mec Habatopenus — 67,4% (puc. 1). Meanana speme-
HH HACTYTIAGHHS OTCPOYEHHOTO (T. €. 32 PeAeAAMHU «CACTIO-
ro» MepHOAR) PeLMAMBA COCTaBHAa 4 Mec. Y 4 mayueHToB
B nieprop Habaroaerust ipu XM OKT' 6b1am 3aperucrpuposa-
HbI TOAHOCTBIO HeccummnromHuble aru30oAbr PIT.

Kaunnko-peMorpapuyeckie MOKa3aTeAu MPEACTABACHbI
BTabA. 1.

3a mepuop Habroaenus 16 (11,3%) maumenram B cBsi3u
¢ cumnroMubivMu peruausamu PIT 6p1aa Bemoanena PYA AB.

WuTpaonepanjioHHble IOKA3aTeAHM, XapaKTepH3yIOIHe
0COOEHHOCTH BMENIATEAbCTBA, CTATHCTHYECKH 3HAYMMO
He pasAM¥aAuCh MexAy rpynmamu (Taba.2). Hauboaee ya-
CThIMH GBIAM OCAOXKHEHHS B MecTe IMyHKLuu: Tpom603 (n=3),
remaroMst (n=1) mAM aprepuoBeHosHoe coycrbe (n=1).
B 3 caywasx HabGAIOAQACS TPAH3UTOPHBIN Mapes AHadpar-
MAABHOTO HepBa, QpYHKIIHMSA KOTOPOTO MOAHOCTbIO BOCCTAHO-
BMAACh Ha MOMEHT BBINMCKHM maienTa. Kpome Toro, orme-
YAACS OAMH CAy4Yadl CHMMIITOMHOTO 3PO3HBHOTO MOPaKEeHHUS

Pucynox 1. OTcyTcrBue penAMBOB GHOPUAASIIHH
MPEACEPAHIT TOCAE BbITTOAHEHHSI KPHOOAAAOHHOI
abasiuu (kpusas Kamaana-Meitepa)
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TMUINEBOA], AMArHOCTHPOBaHHBIN B 1-e cyTku mocae KBA.
Caeayer oTMeTHTB, 4TO y najeHTOB ¢ HeadpexTusroin KBA
AOCTOBEpHO 4ale BOSHHKAAHM PEIIMAMBBI aPUTMHHU KaK B Ie-
PHOA NpebbIBaHUS B CTALMOHAPE, TAK U B IIePBbIe 3 MeC IOCAe
abasun («caernoit» mepuop).

IManuentst ¢ Heapdexrusroit KBA (penmauspr mocae
«CAETOro» TEepHOAd) B aHAMHe3e MMeAM GoAbliee KOAMde-
crBo Heappexrurbix AAIT I nan 111 xaaccos (p=0,014), ko-
TOPbIe HA3HAYAAUCh AASI KOHTPOAs putMa. Kprreprem nea-
dexrusHOCcTH AATIT cumTarock coxpanenue npucryrnos OIT
Ha QOHe IpHeMa MHHHMAABHO d()PEeKTHBHOM AO3bI Mperna-
paros I u III xAaccoB y maijeHTOB, y KOTOPHIX OTCYTCTBOBA-
an peruaubl OIT. Y o1ux sie 60ABHBIX B aHAMHE3€ AOCTOBEp-
HO yaile HabAIOAQAMCh TPAH3UTOPHbIE MIIEMUYECKHE aTaKH
(TUA) man usncyasrst (p=0,047). B rpynme ¢ penuausa-
mu OIT Tarke vame obHapyx)uBaAcs obmmit koaaekrop AB
(p=0,008), o aaumbiM MCKT. ITo 0CTaABHBIM H3y4eHHBIM
IIOKA3aTeASIM AOCTOBEPHBIX PA3AMYMI He BBIABAGHO. AuHa-
muka peransoB OIT B 3aBUCHMOCTH OT $paKTOPOB, KOTOPHIE

Tabauna 1. Aemorpadpuyeckue u KAHHHIECKHE
XapaKTePHCTHKH NAIHEHTOB CPaBHUBAEMBbIX IPYIII

Bce Penuaus Bes
ITokasarean TalHeHThI P11 penuansa ®II  p
(n=141)  (n=46) (n=95)
Bospacr, roabr 60[14] 59,5[17,25] 60([13] 0,787
Myxunnsi, n (%) 85(60,3) 23(50) 62(652) 0,082
UMT, kr/m? 28[5] 29 [6] 28[5] 0,262
Ouenka
no CHADS2-VASc,  2[2] 2[2] 1[1] 0,07
6GaAAn!
Anamues OIT, mec 72[96]  84[96] 72[90] 0,282
Koauuecrso
HeabheKTHBHBIX 2[2] 2[2] 1[1] 0,014
AAITI B anamHese, n
Kapauosepcum, n (%) 21 (14,9) 9 (19,6) 12/(12,6) 0,278
I'B,n (%) 96(68,1) 33(71,7)  63(66,3) 0,517
CA,n (%) 12 (8,5) 6(13,0) 6(63) 0,180
UBC,n (%) 7 (5,0) 4(8,6) 3(31) 0,156
UM, n (%) 2(1,4) 1(2,1) 1(1,0) 0,598
?2‘;’;‘“”/ s 12(8,5) 7(152) s(52) 0,047
XBI1, n (%) 3(2,1)  2(43) 1(1,00) 0,204
O6mem ATT, Ma 60[70]  62[22] s8[15] 0,127
Amamerp ATT, cm 3,9[1,8] 4[04] 3,8[0,5] 0,479
gif:;op AB, 1 (%) 38(27,0) 19 (41,3) = 19(20,0) 0,008
f‘n“gg‘c‘:;::;b oo (%) 20(638) 31(674)  59(62,1) 0540
ﬁ*(‘;")"“”“““" 120(85,1) 41(89,1) = 79(832) 0,350
Bers-axpeno- 58(41,1) 20(43,5)  38(40,0) 0,694

6aoxaropst, n (%)

AAHHBIE TIPEACTABACHBI B MEAMAHAX |[MEXKBApPTHABHBIN pasMax]
uan B abc. sHavenmsx (%). AATT — aHTHAPHTMHYECKHE TIPENapaThy;
AB — aerounsie Bensr; AIT — aesoe npeacepane; THIA - Tpansurop-
Has MIIeMHYECKas aTaKa,
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Tabanua 2, MurpaoriepaljnoHHbIe MOKA3ATEAH,

Pucynox 2. OTcyTcTBIE PELMAMBOB B 3aBHCHMOCTH
HACTOTA PASBATHA OCAOKHEHHI N PAHHHUX PEITHAHBOR

oT pasanuubIx paxTopos (kpussie Kanaana-Meitepa)
Bee Perpuann Bea

Ilokasarean  mammentsi  OIT  peymamsa ®IT  p Uncyasr/ TUA B anamuese
(n=141)  (n=46) (n=95) 1 i e

WAB, % 96,9 95 97,8 0,054
0,8 | 69,8%

0,6

KTH, n (%) 32(22,7) 8(174)  24(252) 0,295

Ocaokuenns, n (%) 10(7,0) 5 (10,8) 5(52) 0454
'I))auawropumil napes
Anapparmaasnoro  3(2,1) 2(4,3) 1(0,7) 0,454
uepsa, n (%) :

~ OcAoKHEHMS B Me-
cre mynxipm, n (%)
[Topasenne
numenoad, n (%)
Persausb B rieproa ,
ro(cm)umsauuu, 32(22,6) 24(52,2) 8(84) <0001 " Log-rank p=0,037
n (%

: . 0 9 4 6 8 10 12
CUMAND 15 nepnuc ; v A A ;
3 Mec, n(%) 44 (3112) 33 (71l7) ll (1116) <o:001 Bpem' MecC

41,7%

6(42)  3(65) 3(31) 0,355

1(0,7) 0 1(0,7) 0,487

Orcyrcrene penmausos OI1

0.2 «Caenofts» W o1~
’ HEPHOA B oI+

Aauubie npeacranacun b abie, snavennax (%). AB - aerounnie semsi;
WAB - usoasms aerounsix sen; PYA KTH - paanouacrornas abas-
LItst KABOTPHKYCITHAAABHOTO HCTMYCA.

O6mmit koaaexrop AB @

08 M
—

0,6

CTATHCTHUYECKH 3HAYMMO PA3AMYAAMCh MEXAY IPYIIaMK B 3a-
BrucumocTH ot ucxopa KBA, orpaena ¢ momMoupio KpuBbIx
Kanaana-Metiepa na puc. 2 u 3.

ITo AarEbIM OAHO- M MHOIOGAKTOPHOI'O AHAAM3A PELIMAN-
BOB B TEYEHHE MepBbIX 3 MeC, KOAHUECTBO HedPPEKTHBHBIX
AATI n o6muit koasekrop AB oxasaaucs OP neappextusno-
cri KBA (ra6a.3). B xopae opHOdakropHoro anasusa Gsian
BBISABACHBI IIPU3HAKH, KOTOPbIE B TOCAGAYIOIIEM GBIAM HCCAe-
AOBAHBL B XOAe MHOrogakropHoro anaausa. Muoropakrop-
HbIF AHAAM3 BBITIOAHAACSA B ABA 2Tala: C OLIEHKOM TOABKO MC-
XOAHBIX MTapaMeTpoB (MOAEAb A) ¥ C TIOCACAYIONIHM BBEACHH- Log-rank p=0,008
eM napamerpa «Pannuit peuuaus I B Mopean (MoaeAn B). 0 2 4 6 8 10 12

Bpems, mec

50%

0,4

Orcyrcreue penuansos I

Creno | OII-
«Caenoii»
02 MePHOA W oI+

O6cyxpenue
B namem uccaeposanuu adpdexrusnocts KBA cocrasnaa
67,4%. DPPeKTHBHOCTD B OTHOUICHHH CUMITTOMHBIX MapPOK- Pannnii peruaus 0
cuamon OIT 6Gpraa Heckoabko BhiIe ¥ cocTaBuaa 70,4%. i 86,6%
Aasi HanboAee O6BEKTUBHOM OLEHKHM PELMAHBOB pas- %
AMYHBIX APUTMHI MOCAE KareTepHbix abasmit (8 ToM umc- 0,8
Ae anaAusa obmero Gpemenn ®IT) Bee Goaee mupokoe npu-
MEHEHHE HAXOAAT PASAUYHbBIE YCTPOHCTBA AASI AAMTEABHOM
perucrpaumn purma cepatia. Cpean mopA06HBIX yeTpoiicTs
caeayer 0co60 OTMETHTH MMIAAHTHPYEMBIE IETAEBBIE pe- 0.4
ructparopst [9]. Pesyabrarst uccaeposamms K. Davtyan : 25%

0,6

e penuausos OI1

M COABT. C MCIIOAB3OBAHMEM IETAEBLIX PErMCTPATOPOB yKa- 03] “Caemoit = <DI‘I—l
3BIBAIOT HA BBIPAKEHHYIO PasHMUy 10 3¢PeKTHBHOCTH : nepHoA =
B 3aBUCHMOCTH OT BhiGOpa KoHeuHo# Touku, B aroi pabo- Lk i OnE
o ¥
re abcoaoTHast dGPeKTHBHOCTD U IPPeKTHBHOCT B OT- 00 z Z z 5 5 =
HOIIEHMH CHMMIITOMHBIX peuuAnBos B rpymmne PYA uepes B
pems, Mec
12 Mec cocrasuaa 65,9 u 81,8% coorsercrsenno (p<0,01),
B 10 Bpema Kkak B rpynne KBA pasumua 6siaa  HeaHauu-  THA - rpansnropHas mimemmdeckas araka; AB - Aeroumbte neubl.
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Tabanma 3. OpAHO- ¥ MHOTOpAKTOPHBIH
aHaAM3 GakTOpoB prcka peruausa OIT

Tloxasarean OP (95% AM) P

OanOdakTOpHBIT aHAANS

Bospacr 1,01 (097-1,03) 0,936
TToa My>cKOit 0,59 (0,33-1,05) 0,075
UMT 1,02(0,95-1,09) 0,503
IpoposxureasocTs PIT 1,00 (0,99-1,00) 0,148
Koanuecrso neappexrusunix AATT 1,36 (1,04-1,77) 0,023
O6muit koarexrop AB 2,69 (1,20-3,97) 0,01
Awmamverp AIT 1,14 (0,49-2,62) 0,751
I'B 0,83 (0,43-1,58) 0,579
CA 0,52 (0,22-1,22) 0,135
WBC 0,49 (0,17-137) 0,178
Wncyasr/THA B anamuese 0,45 (0,20-1,01) 0,055
Pannuit permaus GIT 8,64 (4,50-16,58)  <0,001
MsuoropakropHbi anaans (Mopeab A”)

f:;’;‘b‘;’:;ﬂm g 1,42 (1,08-1,86) 0,011
O6muit koarekTop AB 2,35 (1,29-4,25) 0,005
Msrorogakropabiii anaaus (Moaean BY)

Koanuectso Heapexrusupx AATT 1,14 (0,84-1,55) 0,374
O6muit koanexrop AB 1,58 (0,87-2,88) 0,132
Pannuit peruaus GIT 7,57 (3,84-14,90)  <0,001

AATI - anTmapurmuyeckue npemapars;; AB — Aeroussle BeHbI;
ATT - aesoe npeacepaue; THA — rpansuropHas umemuyeckas ara-
Ka. ¥ — MOAeAB A AASI MHOTO(AKTOPHOTO AHAAM3a, B KOTOPOH HCITOAb-
30BAAMCh TOABKO HCXOAHBIE TIOKa3aTeAH MAIHEeHTOB; © — MoAeAb B Aast
MHOTOaKTOPHOrO aHAAM33, B KOTOPYIO TAK)Ke BKAIOYAACS TIOKa3a-
TeAb HAAMMHS PEITMAMBOB B NepBhie 3 Mec.

moit [10]. B uccaeposanun CIRCA-DOSE raxke yacro-
Ta PELHAMBOB OLIEHHBAAACH C MCIIOAB30BAHHEM YCTPOMCTB
AAst aarreasHO¥ peructpanmn DKI. B peayasraTe craHAapT-
Hoe Habaroaerune nocae KBA (ompoc, mepuoamyeckoe Bbl-
noanerue XM OKI' uau IKI' rmpu cHMAOTOMHBIX IapOKCH3-
Max) TIO3BOAMAO BBIIBUTH PelMAMBBI ¥ 22,8% maiueHTos,
B TO BpeMs KaK NpH HCIIOAb30BAHHMH IETAEBBIX PerucTpa-
TOPOB TOT MOKa3aTeAb Bo3pacTaa A0 48,8% [11]. Opnaxo
CA€AyeT OTMETHTh, YTO HCIIOAb30BAaHHE MIETAEBBIX PerHCTpa-
TOPOB M APYTHX YCTPOWCTB AASL AAMTEABHOTO MOHHTOPHH-
ra OKI' TtpebyeT TmjaTeAbHOTO aHAAHM3a ITOAYYEHHBIX AQH-
HbBIX M3-32 OOABIIOTO KOAMYECTBA AOXKHOTIOAOXKHTEABHBIX
pesyasraros [12].

B Hamem MccAEAOBAaHMYM PasAMYMS IO YACTOTE CHMIITOM-
HBIX 1 6€CCHMITOMHBIX PEIIUAMBOB OKA3aAHMCh HEe CTOAb 3Ha-
YUTEABHBIMH, YTO MOXKeT YKa3bIBaTh HA OIPaHHYEHHbIe BO3-
MOxkHOCTH XM OKI' B BEIIBACHUH IIOCACAHHUX.

IMounck napexupix OP penmausa OIT mocae KBA Baxen
AAs moHuManus marorenesa OIT u onpeseAeH s TAKTUKH HH-
TEPBEHIIHOHHOTO ¥ MEAMKAMEHTO3HOTO Ae4eHHs OOABHBIX
c oaro¥ apurMmuei. IIpearokeHBI pasAMYHbBIE IIKAABI OLIEH-
KH PHCKa PeIlMAMBA IOCAe KaTeTepHbIX abasnuit. Hanboaee
pacnpocrpaHeHHbIMH mKaAamu ssasioTcst APPLE, ATLAS,
CAAP-AF [13-15]. B nacrosimee BpeMms 9TH MKaAbI ele
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Pucynox 3. OTcyTcTBiE PELIMAUBOB B 3aBUCHMMOCTH
OT KOAMYECTBA HedpPeKTUBHBIX aHTHAPUTMHUYECKHX
npenapatos (kpussie Kanaana-Meitepa)
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AATI - aHTHAPUTMHIECKHE NIPeNAPAThL.

* — CTATHCTHYECKHA 3HAYMMbIE PA3AMMHS AOCTHIHYTHI TOABKO MEXAY
IPYTIaMH MaleHToB ¢ TpeMs HeaddexruHbiMu AATT 1 manuernTa-
MH, y KOTOpbIX 6b1an HeadpexTusHbl 0, 1 Hau 2 AATL

He HAlIAM IMPOKOrO NMPUMEHeHMs] B KAMHHYECKO! MpaKTH-
ke [16]. ITpn aTOM CAEAYeT OTMETHTB, 4TO 0COOOe BHUMAHHE,
IO AQHHBIM TTOCAEAHMX KAMHMYECKHMX peKOMeHAALHi, obpa-
IMeHO K TakuM Mopuduuupyempim OP, kak HekOHTpoAupye-
Masi apTepUAAbHAS IMIIEPTeH3Hs, OKUPEHHe M CHHAPOM 00-
CTPYKTHBHOTO amHo3 cHa [3].

ITpu KBA AOCTHKEHME CTOMKOM H30ASIUK MOXKET ObITh
3aTPYAHEHO TIPH ONPEAEACHHBIX AHOMAAMAX AHATOMMH BeH:
KPYTIHBIX HAH IEAEBHAHBIX 06mux koaaexropax AB. Takue
BAPHAHTHI CTPOEHMSI MOTYT 3aTPYAHATh HAAEXKHYIO 0bTypa-
1m0 AB 1 AOCTHIXEHHE TAOTHOrO KOHTaKTa HaAAOHA C 9HAO-
KapAOM. B HaimeMm HccAeAOBaHMM YaCTOTA BbIIBAEHHS 06111ero
xoarekropa AB cocraBuaa 27% (38 maumenTos), uro como-
CTaBAMO C paHee OIyBAMKOBaHHBIMH HabAlopeHusMU (8,2
37%) [17-19]. Kpome T0ro, MHOro$akTOpHBI aHaAU3 MIPO-
AEMOHCTPHUPOBaA, 4To 06muit xoarekTop AB 6bia HesaBu-
cumpiv OP neapdexrusrocTn KBA. Takue ke pesyAbraTh
npoaeMoHCTpHpoBasa pabora T. Beiert u coasr. [20], B ko-
TOPO¥ 06muit KoarekTOp AB HapsAy ¢ XpOHMYECKO# cepaey-
HO¥ HeAOCTaTOYHOCTBIO M MUTPAABHOM perypruraruei 6a
®P orpasensoro perpansa OIT.

ITo mammm pAaunbpM, HeapdexrusHocTs AAIT B amam-
Hese TaKke 6piaa npeankTopoM penpansa OIT mocae KBA.
ITpu aToM HambOAbIIAS YACTOTA PEIMAMBOB OTMEYAAACh
B TTOATPYTINE TAIIHEHTOB C TpeMs Hed(PpeKTHBHBIMH IIpera-
paramu (cM. puc.3). DTO MOXeT OTpaXkaTh CTENEHb peMOope-
AMPOBaHMA MPEACEPAUH U, KaK CACACTBHE, HedPPEeKTHBHOCTD
GoapmuucTBa cymectsyomux AAIT [21].
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Kpome rtoro, naamune THA nAn HHCyAbTa B aHAMHe3e,
110 HAUIAM AQHHBIM, GBIAO CBA3AHO C HOAeE BHICOKHM PHCKOM
passuTHs otAaseHEbIX perHansos PIT nocae KBA. B uccae-
aosanun A. A, Bavishi # coasr. [22] snaummeivm npeauxro-
pamu sddexrusrocrn Opian uucyasT A THA B anamne-
3e, HeapdexrusnocTs AAIT A0 MHTEPBEHIMOHHOTO ACYEHMS,
9TO TAKKE COFAACYETCA C Pe3yABTATAMM HAMIErO MCCACAOBA-
HHSL. ITO MONKeT OGBITh CBASAHO C HAAMYHEM BHIPAKEHHOTO
$ubposnoro pemoaeanposanus npeacepanit (arpuonarus),
KOTOPOEe MOXKET YBeAMUHBATh PUCK PasBMTHA TpombGoaM-
Goanuecknx ocaoxkHenuit u cHixarh apdextusnocrs KBA
BCACACTBUE AOTIOAHHTEABHOTO, Kpome AB, cyberpara uumH-
aumn 1 noaaepxanns OI1 23, 24].

Haauume paunero peunansa B nepgbie 3 Mec B Hauredn pa-
Bore rawke oxasasocs OP peunpusa OIT nocae KBA. Caepy-
€T OTMETHTD, YTO 3TO OAHH M3 CAMBIX HacTo BeTpedaembix OP
petmansos OIT nocae KBA, no sanmsim anreparypm [8, 25~
29]. 370 NOTEHIMAABHO MOKET YKA3bIBATH HA MOAb3Y CTpa-
TerHH BBINIOAHEHMA MOBTOPHON abasumu Ha Goaee paHHHX
CPOKaxX NpH HAAMYMM peurAMBOB B nepsbie 3 mec nocae KBA,
TAK KaK, 110 AQHHBIM HECKOABKMX HCCACAOBAHMI, BHIMOAHE-
HIE TIOBTOPHOM aBAAILMH B «CACMOM» MEPHOA NPHBOAHAO
K 3HAMHTEABHOMY CHHXEHHIO PHCKA IIO3AHHX PeunAnBoB [ 28,
29]. Oanaxo nowrs 60% NauKEHTOB C PAHHUMH PeLMAHBa-
MH B OTAAACHHOM MEPHOAE He OYAYT MMETD PeLIMAMBOB NpeA-
CePAHBIX TAXMAPHTMMIL, YTO YKA3hIBAET HA TPAHIUTOPHBIA
xapakrep aroro seaenust [30, 31]. Coraacuo aeficTyiomumm
PEKOMEHARUMAM N0 KateTepHo# abasuun OI1, BrinoAsenne

BMEIIATEABCTBA B MEPBEIA MECSHI] ABASETCA YPE3MEPHO arpec-
cusHof TakTikof [30]. B casian ¢ atm Tpebyercs BhmoAne-
HUE AOMOAHMTEABHBIX MCCAGAOBAHMIT C OLEHKOH dddexTHB-
HOCTH NOBTOPHOM abAfiuK B 60Aee O3AHHE CPOKH «CALTIO-
ro» MepHOAA.

Taxue OP, kak Haanume caxaproro auabera, obvem All
no aauubiM IxoKT, aaureasrocrs anamuesa OIT we ysean-
YHBAAM PHCK BOIHMKHOBEHHS MO3AHETO PELMAMBA, UTO TAKKe
COTAACYETCA C Pe3yABTATAMM APYTHX HCcaeaoBanmit [22, 31].

3akawuenne

Y pasa GOABHBIX peMANBbl GHOPHAAAIMH TIPEACepAHTL
NocAe KPHOGAAAOHHOM aBAAIMH HOCHT GECCHMIITOMHBIN Xa-
paxTep. AAst BHIABACHHS «HEMbIX» TH30A0B PHOpHAAIIHK
MPEACEPANA 3NH3OAMYECKOE HCMOAB3OBAHME CYTOYHOIO
MOHUTOPHPOBAHHS IACKTPOKAPAHOTPAMMBI HMEET OrpaHH-
YEHHYIO LEHHOCTh B CBA3M C BHICOKOM BEPOATHOCTBIO AOXK-
HOOTPHLATEABHBIX PE3YABTATOB,

Tlo AaHHBIM HAmIEro HCCAGAOBaHMS, Haavume obuiero
KOAACKTOPA ACTOYHBLIX BeH, HEIPPEKTHBHOCTD AHTHAPUTMH-
MEeCKHMX MPENapaTos B AHAMHE3e H PeliMANBY GHOpHAAsL MK
IMPeACePAMIL B TeUEeHHE MEPBBIX 3 MEC ABATIOTCH PAKTOPAMM
pHcxa peunausa Gubpuassunm npescepamit mocae Kprobaa-
AOHHOT a0AALHH.

Kondauxm unmepecos ne sassaen.

Crarss nocrynsaa 03.06.2021
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Onpeaeaenie NPHMEHHMOCTH CHEKTPAABHORN caeasiier IxoKI™ u npobn BaAbCAABBbI AAL AHATHOCTH-
KH CEPAEMHO HEAOCTATOMHOCTH € COXpaHeHHOR Pppakumei smbpoca aesoro xeayaouxa (CHcOB).

Manuerram ¢ CHePB 1 obcaeayembis 3AOPOBBIM AHIJAM, COMOCTABHMBIM C HCCACAYEMOR TPYNNoOn
10 MOAY M BO3PACTY ¥ COCTABAAIOMIHM IPYTITY KOHTPOAS, BRITIOAHSAACH TPAHCTOPAKAABHAA CHEKTPAAD-
nas caepsmas IxoKI' (STE) ¢ oanospenensoit perncrpaimed asekrpokapasorpammst (IKI') s noxoe
W NpH BuinoAHeHHH mpobs Baascasssl. MccaepOBaHHE BHIMOAHEHO B COOTBETCTEMM CO CTAHAAPTAMHN
HapAekKauen kaunuieckon npakrikn (Good Clinical Practice) u npunupmnamu XeAbcHHKCKOM AeKAQ-
pauun. [Tporokoa iccaesoBanns 0A06pen aTHuecknm komureros CITOTY.

Ipu Hamepenusx, NpoBOAHMBIX NTpK npobe BaAbcaabBbl, OTKAOHEHHS TOKA3aTeAedl Xak obme, Tax

H NTOCErMEHTHOM AePOPMALIMH MHOKAPAA OKa3aAMCh Goaee OueBHAHBIMH, YeM B nokoe. OTMeueHo yse-
AMUEHHE TAKHX MOKA3ATEASH, KaK KOHeYHM I AMacToandecknit o0vem AJK 1 xoHeuHBIN CHCTOANYECKHT

obsem AJK (99%) npu iposeaesun npobut BaAbcaabBbi y MAlMeRTOB HCCAeAYeMOt rpymst. Buiasaeno

CYMECTBEHHOE CHIDKEHHE HACTOTH CePACTHBIX COKpamennit (AOCTOBEPHOCTh Pa3AMuMA MpesbAeT
99%) nps sunoAReHuK 1pobst Basbcaansnt y natmenros ¢ CHc®B no cpassenmio ¢ rpynnof KoRTpo-
As. [Tossimennie NPOrHOCTHYECKOMN 3HAYHMOCTH ARHHBIX TAPAMETPOB BO BPEMS HX OLEHKH [PH BAUTOA-
HEHHH AQHHOTO MAHEBPa MOXLT CAYKHTH OCHOBAHHEM AASL BRAIOMEHHS YKa3AHHOTIO METOAR HCCACAOBA-
HHSA B PAHHIOI AMArHOCTHKY H Nporsocruyeckyio otenxy CHc®B.

Crexrpaasan caeasmasn Ix0KI ¢ shinoanennes npout Baabcasbsbi SBARETCH HEHHBAIHBHbIM, IIHPO-
KOAOCTYTIHBIM M AEIKO BOCITPOHIBOAMMBIM B AMOYAATOPHBIX YCAOBHAX MeTOAOM AMarHocTiks CHc®B.

Cepaeunas HEAOCTATONHOCTD; CHEKTPAABHAS CACASIAS IXOKAPAHOTPAQHS; AHHAMOMETPHYECKAS TPO-
fa; Harpyaka
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ThIM CTAHAAPTOM>» AHArHOCTHKH AQHHOM TIATOAOTHH SABAS-

B macrosmee spems BBHAY pocra 3aboaesaeMocTH cep-
Aeunoit Hepoctarounocrsio (CH), ocobenno ¢ coxpawen-
Hoit ppaxumei sabpoca (CHc®B) aesoro xeayaouxa (AXK),
HeOOXOAMMO YTOUYHMTb KPHTEPHH AHATHOCTHKH AAHHOM Na-
ToaoruH. KOHCEHCYC MeKAY AMEPHKAHCKHM H eBPOMECKHIM
KapAMOAOIHYECKHMMH COOOUIECTBaMH M0 3TOMY BOMPOCY
HE AOCTHTHYT. Tak, aMepHKaHCKHe IKCIePTHl B KaYecTse Be-
pudnxauynn CHe®B ucnoab3yior TOABKO XapakTepHbIE CHM-
nrombt 1 npussak CH y nanmenTos ¢ HopMaabHOR $ppakun-
et oibpoca (OB) AJK Ges remopMHaMIMECKH SHATHMOT KAG-
NAHHO# MATOAOTHA TIO AAHHMIM 3XoKapauorpaduu (IxoKI')
H Apyrux nposouupyiommx ¢akropos CH, B 10 Bpems
KaK eBponefickoe coofuecTso HaCTauBaeT Ha MOATBEPKAE-
HuM Auacroamndeckoit ancoyrkumn (AA) AOK aas nocra-
HOBKH 3TOro AMarnosa |1, 2]. B macrosmee spema «30A0-

30

eTCA KaTeTepPH3ALHA KaMep CePALIA, OAHAKO AAS POBEASHHS
AQHHOM MHBA3HBHOM MPOLEAYPH HEOOXOAMMBI BBICOKOKBA-
AMOHUUHMPOBAHHEI NMEPCOHAA M Aoporocrosmiee obopyao-
sanme. Kpome T0oro, Heo6XoAMMO OTMETHTL OrpaHHMEHHYIO
BOCIPOH3BOAMMOCTD, BHICOKOE COOTHOMIEHHE PHCKA M MOAb-
3bl AASL MALMEHTA ¥ O PAHHYEHHOCTD IPHMEHEHHSA KaTeTepH-
3aMH KaMep cepAlia B ambyAaTopHbix ycaosusx. Beaeacraue
M3AOKEHHOTO HEOOXOAMM MOMCK HOBBIX, ACIKO BOCIPOM3-
BOAMMBIX B aMEyAQTOPHBIX YCAOBHSAX METOAOB AMATHOCTHKH
M KPHTEpPHeB OLCHKH $yHKIMK Muokapaa [3].

B nocaeamme roabl, 6AaroAaps aKTHBHOMY Pa3BHTHIO CIIek-
rpaabroit caeasmeit IxoKI' (STE), crasa BoamoxHo# nocer-
MEHTHAA KOAMYECTBEHHAA M KAYeCTBeHHAS OLEHKa CHCTOAM-
“eCKO# M AMacToAnveckon $yHKuMM MHoKapaa. Caeayer or-
METHTb TAKHE NPEUMYIIEeCTBA AAHHOIO METOAA AHATHOCTHKH,
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§ OPUI'MHAABHBIE CTATbHM

KaK XOpOomasi BOCIPOU3BOAMMOCTD, BBICOKAs TOYHOCTE, NPO-
CTOTA BBHIMOAHEHHMs B AMOYAQTOPHBIX YCAOBHSX, HEMHBAINB-
HOCTh, YTAOBAs HE3ABUCHMOCTD YABTPAsByKoBoro oxua [4, S].

Yaureisas, uro AA AXK y nayuenros ¢ CHc®B moxer oi-
SBASITBCSL TOABKO IIPH BBITOAHEHMH npo6 ¢ $puamyeckoi Ha-
IPY3KOif, CAGAYET OTMETHTb 3aTPYAHEHMs, BO3HMKalOlMe
B AMArHOCTHKE AAHHOM MMaTOAOrMHM B aMOYAATOPHBIX YCAOBH-
six [6]. K HuM oTHOCATCA 3a4acTyo orpanuuentas gpuanye-
CKast aKTHBHOCTD TNAI{HeHTa, HEOOXOAMMOCTD B CHELHAABHOM
Aoporocrosiem 060pyAOBaHMH, apTePAKThl NPH BU3YAAU3A-
LMK KaMep CEpALIA U 3amucH aaekTpokapanorpammsbl (KT,
3ATPYAHSIONINE OLEHKY MOAYHEHHbIX AAHHbIX [4], oTCyTCTBHE
MPOBOLMPYIOLIEro KOMIOHEHTA B HCCACAOBAHNM QYHKIMMU,

BO3MOXHBIM pelleHHeM TPHBEACHHBIX OrpaHUYeHM
MOKET SBAATHCA MpuMeHenue mpobni Basbcaabsbl B Kave-
CTBE HATPY30YHOTO TECTA, MPOSBASIONIEr0 KOMIEHCATOPHbIE
YHPYIO-29AACTHYECKUE CBOACTBA MHOKAPAQ, BAXKHBIE AAS OCY-
IECTBACHHSI PEAQKCAIMOHHON QYHKIMK CEPALIA, OTIPEACAS-
e Anacroanveckuin komnoxest CH.

Briepsbie AanHas npoba 6Gpiaa onmcana Baabcaabpoit
B 1704r. M MCIOAB30BAAACH AAS TIOBBIEHMSI BHYTPUIPYA-
HOTO AABAEHHS C LEAbIO HCCACAOBAHMS I'eMOAHHAMUYECKON
PEAKIMM HA M3MEHEHMS BHYTPUIPYAHOTO AaBAeHus. Pa-
Hee OBIAO M3YYEHO, YTO BAMSHME BHYTPUIPYAHOTO AABACHMS
Ha QYHKI[MIO ACBOTO U NPABOTO KEAYAOUKOB OINPEACAAAOCH
OAHOBPEMEHHO, A He paspeAbHO. B Hacrosmee Bpems Gaaro-
AAPSl UCTIOAB3OBAHMIO MHBA3HBHBIX METOAOB BO3MOXKHO TTpsi-
MO€ M3MEpEHME AABACHMSI OTAEABHO B KKAOM JKEAYAOUKE,
a HOBbIE BU3YAAMBUPYIOUIHE METOAMKH MOI'YT BBIIBASTD M3-
MEHCHHA AABACHHA B TOMH MAM HHOM KaMepe CepALIa KOCBEHHO.

[Ipoanaausnupyem HOpMaAbHble M3MEHEHMs B OTKAOHe-
HUSX OT MCXOAHBIX IOKA3aTeAeil apTepHAABHOTO AABAGHMSI
(AA) n wacrorst cepaeunnix cokpamenuit (YCC) so Bpems
BBINOAHEHMS TIPOOBI BaAbcaAbBbI B COOTBETCTBUM C METHIPb-
Mst werko auddeperpposannbivm pasamu (1-1V),

(®aza | Hacrynaer B TeyeHue nmepspix 2-3 ¢ npobl U xa-
PAKTEPH3YeTCsl KPaTKOBPeMEeHHbIM noBbimenuemM AA u Aer-
KOit GpapuKapAHelt H3-3a TOBBIICHUS BHYTPUTPYAHOTO AAB-
ACHMSI, KOTOPOE HANPABAAET KPOBb K nepHpepu.

®aza Il peanTcs Ha paHHION M MO3AHIN0. Bo Bpemst pau-
tedt daaet 11 HabAoAaeTCs nporpeccupyloniee cHmkenne A A
13-3a HOAee HHAKOTO BEHO3HOIO BO3BPATA M, CACAOBATEABHO,
Goaee HM3KOTO ceppeuHoro Bbibpoca. DTo MapeHHe AaBAe-
HUSL TOAABAsIET GapopedAeKc, YTO NMPHBOAUT K YBEAMYECHHIO
CHMITATHYECKOH AKTHBHOCTHM M, KAK CAGACTBME, K TaXuKap-
AMH M CYXXEHHMIO COCYAOB, CAGACTBHEM MEro sBASIETCS YBEAH-
ueHHe NepuPepUIeckoro ConpoTUBACHHS U nosbiuenmne AA,.
Oror orseT cOOTBETCTRYeT No3anei ¢ase I u cuapno 3asu-
CHT OT aKTHBAIIMM AAbPA-AAPEHOPELEIITOPOB,

®asa III HaumHaercs B KOHUE BHIAOXA M AAMTCA 1-2cC.
Ilpu 3TOM OTMEUAETCS yBEAHUYEHME BEHO3HOro BO3Bpara
BCAEACTBHE PE3KOTO MAACHMSI BHYTPUIPYAHOIO AQBACHMSL.
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Kpome toro, nabatopaercs mapenue AJ BCAGACTBHME Baso-
AMAQTALMM COCYAOB I'PYAHOM KACTKM, YTO BBI3pIBAET pedAaek-
roproe nospimenne 1CC,

YBeAuuenne BEHO3HOTO BO3BpaTa NMPMBOAMT K Hapacra-
HUIO AMACTOAHYECKOI'O HATIOAHEHHMS KeAyAOuKkoB. CoraacHo
sakony Ppanka-Crapannra, Goaee BbICOKas MpeAHArpysKa
BBI3BIBAET YBEAMYEHHE CHCTOANYECKOro 06heMa M CepACUHOIO
spibpoca. TTockoabky nepudepuyeckoe cOnpoTHBACHHE BCe
elle OCTAeTCs BRICOKMM M3-32 NPOAOAKMTEABHOH Ba3OKOH-
CTPHKI{HH, OTMEYAETCS 3HAYNTEAbHOE NoBbiuleHue AA, koTo-
poexapaxrepuayer dpasy IV. Ona B MeHbIIEH CTETIEHM 3aBUCHT
OT BA30KOHCTPUKIIMH, @ B OCHOBHOM ~ OT 6eTa-aapenepruye-
CKOM CTHMYASILIMH, KOTOPAs BBI3BIBAET CHABHYIO AKTHUBALIMIO
GapopeLenTopoB, BCACACTBHE Uero HabBAIOAAIOTCS BLIPAKEH-
Hast BarycHas GpaAuKapans u BasopuAaraums, Ipu arom AA
MOCTENEHHO CHMKACTCS, XOTS OCTACTCS MOBBIIEHHBIM B Teye-
HUE 3HAYUTEABHOTO BPEMEHH, OTYACTH M3-3a BBICBOOOXKACHMSI
MPKYAMPYIOIIMX KaTexoAamuHoB [7].

B 10 sxe Bpems y 6oasHbix ¢ AA Muoxapaa B dasy I mabaioaa-
eTCsl yBeAudeHne yAapHoro obema u nossimenue AA, coxpaus-
omeecs B dase 1, 3arem nponcxoaurt maaenne AA, XapakrepHo-
ro aast dpaspi 111, OAHAKO BIOCACACTDIM He HABAIOAAETCS upesMep-
Horo ero noppimenna B IV ¢ase. Kpome Toro, orHocHTeAbHas!
Taxukapaus Bo Bpems ¢aser I u Gpapuiapausi, xapakrepHas
Anst daspi IV, Taioke He HABAIOAAIOTCS B AAHHOT rpyrme. B cpssn
C OTHM KPHBAs AABACHHS! HMEET «NPAMOYTOAbHBIT» BiA [8].

Takum obpaszom, npoba Baabcaassbt — GpU3HOAOrHUHBLT,
Ge30macHbIi, HCHHBA3HBHBIN, ACI'KO PEAAH3yeMBIf M BOCTIPO-
M3BOAMUMBIAL B AaMOYAQTOPHBIX YCAOBMAX METOA AMATHOCTH-
Kk AA MuOKapAa. BakHO yHOMSIHYT, 4TO MHOIME UCCACAO-
BaHus, nposopumbie ¢ 80-x ropos XX Beka, MOATBEPKARIOT
KaK AMATHOCTHYECKYIO, TAK M IIPOrHOCTHYECKYIO 3HAYMMOCTh
AaHHOM po6st y maumerros ¢ CH [9-11].

Caepyer OTMETHTb BBICOKYIO MHPOPMATHBHOCTD M -
(eKTHBHOCTh MCIOAB30BAHMS ITOM MPOOBI B AAHHBIX ILIEASX
MpH BBITOAHEHHH TKAHEBO# pAonraeporpaduu muokapaa. [po-
6a BaAbcaAbBbl yMeHbIIACT TPEAHArpysky Ha Muoxapa AJK,
YTO OKA3BIBAET CYLIECTBEHHOE BAMAHHE HA CEPACUHO-COCYAM-
cryio cucremy. Haime uccaeposanne 060CHOBBIBaET NPUMEHH-
MOCTD KOAMYECTBEHHON OLICHKH ACPOPMAIMOHHBIX CBOWCTB
muokapaa AVK oA BAMSIHMEM H3OMETPHYECKON HAUPY3KHM THITa
1po6st Baancaabsbi aast panneit anarsocriku CHe®B,

Ilean

OnpeAeAnTh NPUMEHUMOCTh CHEKTPAALHON CAeAsiIedt
Ox0KT" u npobur Baabcaassbi oast aparnocTiin CHe®B,

MarepuaA 1 METOADBI

TI'pynima uccaeayembix cocrapuaa 43 naumenrta ¢ CHc®B, pe-
puduIMpoBaHHOi coraacno kpurepusM Espornefickoro 06-
mecTsa KapAMoaoros. Kpurepusamu uckaiouenus siasiavcs OB
AK <50%, Ppubpusrsiima U TpeneTaHue MpPeACePAHi, aTpHo-
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§ OPHUTHHAABHBIE CTATBH

BeHTPHKYAADHbIE HapYIIeH S POBOANMOCTH, HAAHYHE KaPAHO-
CTHMYASTOPa HMAM HMMITAZHTHPOBAaHHOTO KapAHOBEpTepa-Ae-
$ubpraAsTOpa, KAANaHHBIE MATOAOTHH CO CTENEHBIO CTEHO3a
/HMAM perypruTaipi sbile I crenesy, Masbie aHOMaAHH pas-
BHTHS CepAlla, MPOTHOCTHYECKH 3HAYMMBbIe COYeTaHHble 3aboae-
Banus (HapyineHus QYHKIMH IHTOBMAHOR JKeAE3bl, TATOAOTHS
OMOPHO-ABHIATEABHOTO ANNapaTa BePXHUX KOHEYHOCTeiH).

I'pynny KOHTPOAS COCTAaBHAH 3AOPOBBIE AMIA, COMOCTa-
BHMBIE IO MIOAY H BO3PACTY C HCCACAYEMOH TPYTIINOH.

IMepes HauasoM cOOpa AQHHBIX MCIBITYEMbIE OTABIXAAM
B IOAOXKeHMH Aeka Ha cnuHe B Tedenue 10 mun. YCC xonTpo-
AMPOBaAH B TeYEHHE BCETO MCCAGAOBAHHA IO AAHHBIM CTaH-
aaptHo# JKI B Tpex OTBeACHHSX, 3aIIHCAHHOM B CHCTEME YAb-
Tpa3sykosoro annapara Vivid IQ, GE. AA uamepsau B cocro-
SIHMH TIOKOS M B 1-10 MMHYTY IOCA€ MpeKpaljeH s Harpy3ks
MpH NOMONTH MeXaHHUYeCKoro ToHoMerpa Riester. Aas mpose-
AeHnst Mpobst BaabcaAsBbI HCIIOAB30BaAHM OTKAAHOPOBAHHBIH
C TIOMOMIBIO PTYTHOTO CYHIMOMAHOMETPA MaHOMETP B pop-
Me 4aCOB, CIOCOOHBIH MOKa3bIBATh IOACKUTEABHbIE 3HAYCHHS
AJBAeHHS, COBAMHEHHBIH C OAHOPA30BbiM MyHAmTYKOM. ITa-
IHEeHT ObIA MPOMHCTPYKTHPOBAH MOCTOSHHO MOAASPIKHBATD
AJBACHHE B BHINEONHCAHHOMH CHCTeMe Ha yposHe 40 MM pT. CT.
TTpo6a BbINOAHSAACH NIPH YKasaHHOM AaBAeHuH ($assi I 1 11)
B Tederne 15 cepaeunbix yuxaos (mpumepso 10 ¢); 310 coraa-
CYeTCsl C TeM, YTO HCIIOAB30BAAOCH B IPEABIAYIIHX HCCASAOBA-
muax [ 12-14]. TTocae 15-ro nuxaa (c mavasom dasst I11), c no-
AQuH CyOBEKTY CHIHaAa HAYMHAAACH 3AMHCH, KOTOPAs AAHAACh
A0 25-10 cepaedHOro 1MKA2. Bee cepaeunble MHKABL OBIAM OT-
MeyeHb! He3aBHCHMbIM HabAlopaTeAeM MyTeM MOACYEeTa KOAH-
4ecTsa coxpanienu# no AanHbM 3x0KI' B peaAbHOM BpeMeHH.
Bce mcnpiTyemble GBIAM NPOHMHCTPYKTHPOBAHBI BBHITOAHSTD
KaXKABIA MaHEBP HECKOABKO pa3, YTOOB! NMPHBBIKHYTH K MPO-
ueaype. Bo Bpess npoBesenus mpoObl BHIMOAHAAH TPAHCTO-
paxaabryio OxoKI' Ha anmapare Vivid 1Q, GE. Ilposoauau
3anmMCh 3 TTOCAEAOBATEABHBIX CEPACYHBIX LJHKAOB B YeThIpeX-
KaMEePHOMH, TPEXKaMePHOH M ABYXKAMEPHOH MO3HIMAX B CO-
CTOSIHHH MOKOS M MpPH BHIMOAHSHHH NPOOBL. AAs KOKAOH 32-
MHCH HCTIOAB30BAAH OAMHAKOBYIO YaCTOTY KAAPOB AAS IOCAE-
aytomtero anaanza STE. Bce panHble XpanHAH B UupoOBOM
BuAe. Bce mapameTps1 H3MePSAAH B COOTBETCTBHH C TEKYIHMH
pexomenaanmamu [15]. Aas pacuera napamerpos aedpopma-
IJMH BPYYHYIO MAPKHPOBAAH IHAO- H AHKAPAHAABHBIE I'PaHH-
11bI B KOHI{® CHCTOABI M AMacTOAbL Aedopanus paccIuThIBa-
AaCh aBTOMATHUECKHM AASA K2XKAOTO CErMEHTa MHOKApAQ, 3aTeM
AASi pacdera raobaAbHOM NpPOAOAbHO# sedopmanmu (GLS)
AJK o Tpem ocsM nokasarean ycpeausiauce. CaeayeT HarmoM-
HUTB, YTO BO BPeMs CHCTOABI IPOHCXOAUT YKOPOYEHHE MHO-
KapAa, 4TO NPHBOAMT K OTPHIATEABHBIM 3HAYEHMSM TMOKas3a-
Teaer sepopmanun. [pu ux cpasHenun ucnoab3osansl abco-
ArOTHBIE 3HaveHHA Aepopmanun. Kpome Toro, y ccaeayembix
NALHEeHTOB OnpeAeAsian yposHH Guomapkepos CH B BeHO3-
HOH KPOBH.
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Crarucruyeckyio 06paboTKy MOAyYeHHBIX AGHHBIX IPO-
BOAHAH C MOMOIIbIO MakeTa nporpamm Microsoft Office Exel.
AAs 060CHOBaHNS BO3MOXHOCTH NPUMEHEHHS IapaMeTpH-
YeCKHX CTATHCTHYECKHX KPHTEPHEB, B YaCTHOCTH KPUTEpHS
CrpioAeHTa AAS MIPOBEPKH 3HAYHMOCTH Pa3sAHYMS CPEAHHX,
a Taoke Kpurepus Quinepa, HCIIOAB3YeMOro B 0AHOPAKTOP-
HOM AucrepcuoHHOM anaause (ANOVA), nposeaena npea-
BapHTEABHasl MPOBEpPKa THIIOTe3bl O HOPMAABHOCTH pac-
TIPEACACHHS HCCAEAYEMbIX BEAHYHMH C MOMOIIbI0 KPHTEpHS
ITupcona. HenpephiBHbie BeAHYHHbI IPEACTABACHBI B BHAE
M=SE, rae M — cpeanee 3Hauenne, SE — cpeanekBaaparnye-
ckas ommbxa, man M+SD, rae M - cpeanee 3navenue, SD —

Tabanmna 1. CpaBuuTeAbHAS XapaKTEPHCTHKA HCXOAHBIX
Aannbix y natvesTos ¢ CHe®B 1 rpynns: KoHTpOAS

I'pynna T'pynna
IlToxasarean .Wemn KOHTPOAS, P
cCHcE, n=39
n=43

Boapacr, roant 65,3+8,36  50,3%13,24 <0,001
JKenmusst, n (%) 21(48) 21(54)  <0,001
Hraexc Maccs: Teaa, xr/»? 27,6+4,46 25,8:4,76 <0,084
fu‘:::::::::’n (%) 9(20) 7(18)  <0,001
Haauune orexos, n (%) 15(3s) 6(15) <0,001
UBC, n (%) 8(19) 3(8) <0,001
Orcyrcraue XCH (%) 0 39(100) <0,001
®KXCHNYHALn (%) 13(30) 0 <0,001
@K XCH NYHAII, n (%) 2(5) 0 <0,001
YCC, yas 1 vun 63,29+1,76  68,17t1,4 <0,001
NT-proBNP, nr/ma 147,92435,3 0,24420,1 <0,022
3xokapaHOrpadHuecKHe napaMeTpsl

OB AK, % 5623549  56,79%5,16 <0,565
KAO AJK, sa 93,07£2842 89,49+26,86 <0,474
KCO AXK, ma 43,8+19,23  40,97%14,70 <0,467
Hupexc obpesa ATl ya/v®  17,15£5,18 15943386 <0,243
AI/TIMT 18423 16,73x1,8 <0,009
Haaexc MMAK, r/a 101,91£27,75 80,74£17,35 <0,001
E,m/c 0,69£0,18 0,7420,16 <0237
A m/c 0,73%0,19 0,65£0,15 <0,156
E/A,% 1,0420,44 1,2£0,35 <0,069
DT, c 204,7£82,03  185,97+43,6 <0,248
e'sept,m/c 0,07£0,02 0,1£0,02 <0,001
¢'lat, M/ c -0,08£0,03 0,130,03 <0,001
E/e, % 9,3+2.66 6,67£1,66 <0,001
GLS% 19,1£2,84 20,2£2,79 <0,121

AQHHBIE PEACTABACHAI B BHAE CPEAHEe 3HaYeHHe £ CTaHAApTHOe OT-
KAOHeHMe Hau abcoaroTsoro uncaa (%). NT-proBNP - N-kornesoit
$parMeHT nNpeAmecTBeHHHKA HaTPHAypeTHYecKoro menTHaa; OB
MK — dpaxuus smbpoca aeporo meayaouka; KAO AXK - xomes-
HBIf AHACTOAMEECKHI 063eM aesoro xeayaouka; KCO AXK - xoueu-
HEI CHCTOAMYECKHH 06Bem AeBoro xeayaouxa; All - sesoe npeacep-
ane; ITTIT - naomaas nosepxuocTr Teaa; MMAJK — macca sMuoxapaa
ABBOrO XeAyAOuXa; E - MAaKCHMAABHAS CKOPOCTH TPAHCMHTPAABHO-
1O KPOBOTOKA B $asy HBCTPOro HAMOAHEHNS; A — MAKCHMAALHAS CKO-
POCTb TPAHCMHTPAABHOIO KPOBOTOKA B $asy CHCTOABI IPEACEPAHI;
esept i e'lat — paHHAs CKOPOCTH CMENjeHHA TIEPErOPOAKH H AaTepaAb-
HO¥ CTEHKH CePANA Y OCHOBAHHA MHTPAABHOTO KAAMAHA.
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g OPHUI'MHAABHDBIE CTATbM

Tabauua 2. [TapameTpst NPOAOABHOI AEPOPMALHH 110 CEIMEHTAM B [IOKOE
i npu nposeaeniy npo6n Baavcaassnt y mampentos ¢ CHedB u rpynms: KoRTpoAs

| e B noxoe 2 Ipn nposesesinn npoGst 5
rpymuma ¢ CHebB  rpynma xonrpoas rpymnac CHe®B  rpynna xontpoas
GLS average 19,18+0,42 - 20,1620,45 0,122 17,96£0,42 18,8740,56 0,061
GLS2CH 17,96£0,56 - 1932057 0,102 16,320,353 17,740,61 0,022
GLS4CH 19,62£0,56  20,93x0,51 0,090 21,3522,17 19,45+0,68 0,621
GLS lax 19,58£0,54 20,35%0,59 0,339 18,28+0,68 19,8+0,67 0,180
BS 1591£0,56  16,3320,66 0,623 14,690,63 15,9740,58 0,591
MS 19,27£0,65 120,5940,54 0,132 18,29£0,63 19,38£0,61 0,812
AS 26,82+2,79 | 2549%076 = 0,666 22,51%0,85 24,240,89 0,493
BL 1673208  17,33+0,63 0,571 15,9340,9 16,15+0,67 0,292
ML 23,22£3,89 ©203%0,58 0,492 19,4+0,68 190,86 0,112
AL 22,98+0,91 - 24724073 0,149 23,18+0,77 23,87+0,99 0,111
BI 18,580,448 | 17771087 0,412 15,4940,9 15,87+0,89 0,332
Mi 19,530,59 - 19462077 0,940 16,8+0,86 17,64+0,78 0,011
Al 21,7840,99  23,54£077 0,175 19,560,86 20,69£0,95 0,022
BA 12,0740,73 | 14,54%0,94 0,037 11,09+0,88 13,49£0,97 0,410
MA 15,96+0,93 . 1892+08 = 0,019 13,940,97 17,18+0,78 0,051
AA 21,3821,16 2439+08 0,037 T 18,6%1,1 21,67£1,03 0,038
BP 17,5320,69 | 17124092 0,721 16,76+0,99 15,4+0,92 0,021
MP 18,710,64 - 19,51£0,67 0,394 17,7810,9 17,79%0,77 0,011
AP 22,16+0,89 2523308 0,013 21,27+0,86 23,77+40,83 0,010
BAS 16,9340,58 17,02£079 0921 15,04+0,73 16,6420,77 0,771
MAS 20,810,66 - 21,15£0,82 0,736 18,5640,71 20,6410,78 0,262
AAS 24,44+1,64  2518+086 0,731 21,78+0,88 24,240,98 0,051
YCC, ya/ mun 63,29%1,76 6817514 0,036 77,42%1,6 83,53%1,7 0,011
OB AXK, % 56,11+0,83 5679083 0,563 52,13x1,06 55,51%1,18 0,771

Aanuslie npeACTaBAeHE B POpMaTe CpeaHee IHAUEHIE £ CPEAHEKBAAPaTHYECKAN omrbKa cpeanero, GLS average - 06mas raofasbuas npoaoAs-
nan aedpopmanus; GLS 2 CH - npoaosssan sedpopmanms, Hamepennas b Ayxkamepuoit nosuuun; GLS 4 CH - nposoassas aehopmanus, wase-
pennas B yernipexxameprof nosiii; GLS lax - npoacabsan aepopmannn; Hamepennas B rpexkameprost nosinn. Cersenrat: BS - 6azaabunit
neperopoaouHslit; MS — cpeasiit neperopoAcHHbI; AS ~ AMHKAABNBIT NeperopoAoTHsif; BL ~ 6asaasunit aarepaannuii; ML — cpeannit aae-
paastntit; AL — annkaAsHBi AaTepaasieiit; Bl - Gasaasubiit moknnii; MI - cpeamnit mokiit; Al - amkaanintit okidt; BA - 6asaasunit ne-
peannit; MA — cpeastiit mepeanuit; AA ~ anikasbHui nepeanin; BP ~ Gasaannmd saaumit; MP - cpeannit aapuuit; AP — anuxaassmit saasui;
BAS - 6asaApnniit nepeaxeneperopoAoiHbiit; MAS — cpeanitit nepeaneneperopoAcHii; AAS - ANHKAASHLIA NEPEAHENEPLTOPOAOTHIIL.

CTAHAAPTHOE OTKAOHEHHE, AAR OLIEHKH 3HAYMMOCTH pasam-
4 KOAMYECTBEHHBIX NOKA3aTeAell Y MAUMEHTOB M3 IPYIIhI
CHc®B u xourpoasHoi rpynns npumenen meton ANOVA,
PazAnuMs CYUTAAK CTATHCTHYECKH 3HAYMMBIMH 1ipy p<0,05.

PesyabraTht

Kauumuveckas xapakrepucruka naumentos ¢ CHcOB
H IPYTIIBI KOHTPOAS TPEACTABAEHA B TabA. 1.

¥ scex nanmentos nposeaena IxoKI' ¢ npumenennem me-
TOAR CriekTpasbHON caeasueit IxoKI' B nokoe u npu suinoa-
HeHHH Mpo6b BaAbcaabBbl, PE3YABTATH KOTOPOH MPEACTaB-
AeHbl BTabA. 2. :

OrkAoHEHHS nMOKasaTeselt AedopMalMM MMOKApAR OKa-
3aAMCh GoAee OYEBHAHBIMU TIPH H3MEPEHHSAX, TPOBOAUMBIX
npy Harpyske. [loBslmene nporHoCTHYECKOM 3HAYUMOCTH
ARHHBIX IAPAMETPOB BO BPeMsi HX OLICHKH ITOCAE POBEACHHA
npobe BaAbCaABBbI MOXET CAYXKHTH OCHOBAHHEM AAS BKAKO-
YEHHS AJHHOTO METOAQ HCCACAOBAHHS B PAHHIOK AMATHOCTH-
Ky # nporHocTiaeckyo ouenky CHc®B.
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Tak, y naumenros ¢ CHc®B nocae smmoanenus npobm
[0 CPABHEHMIO C COCTOSIHHEM MOKOS HABAIOAAAOCH CTaTH-
CTHHYECKH 3HAYNMOE CHIDKEHHE CACAYIOIIHX MOKa3aTeAei Ae-
dopmanuu: obmeit rA0baAbHOM MPOAOABHOM AedopMaLH
GLS average, rao6aabHoiit npopoasioidt 8 2D-npoekitin, rao-
Gaasron npoaoasHoi B LAX-npoexuun, B cermentax BP, MP,
MI, BAS, MAS, aas cermenra MA, Aas cermenTa BA. Cae-
AyeT OTMETHTD, 4TO MOPAKEHHbIE CErMEHThI OTHOCATCS K 30-
HaM KpoBOCHAGKeHus nepeAHen HUCXoAsmel 1 ornbaiomedt
BeTBeit AeBoit KOpoHapHO# aprepui. B To Xke Bpems caeay-
€T OTMETHTD YBeAHYEeHHE TAKHX NOKA32TeALH, KaK KOHEeHbIM
anacroanseckuit obvem (KAO) AXK u xoneunsit cucToau-
seckuit o6vem (KCO) AXK npu nposeaennn npobsi Baas-
CaAbBBL B MCCAeAyeMoOlt rpymme. Buecre ¢ Tem oTMeuasocs
cratncTRYeckn 3HaunMoe ypeardenne 1CC s 111 pase recra.

AMarHocTHYeCKan 3HAMMMOCTh TIPOBEAEHHON npobm
TIOATBEPKAAETC HAOAIOAABINMMHCH CTATHCTHYECKM 3HA4M-
MBIME pasasmanmy y nauuentos ¢ CHc®B n xonTpoabHOA
rpynnsl. Tak, y maumenros ¢ CHc®B nabaioparocs crarn-
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CTHYECKM 3HAYMMOE OTAMuMEe AOGAABHOI MPOAOALHOM Ae-
dpopmanun 8 LAX-npoekuyn, cermenron AS u BA, a Taxke
nokasareseit BAS, MS u MA, aas cermenta MAS. Caeayer
TaKAKe OTMeTHTS, 410 y nayuentos ¢ CHe®B no cpassenmo
C TPYNIOM KOHTPOAR OTMEHAAOCH CTATHCTHHECKH IHAYMMOE
yseanvenne Takux noxasareaeit, kak KAO AJK u KCO AXK.
IMoayuenHbIe B HaleM HCCACAOBAHMK AAHHBIE 00 HIMEHEHHH
noxasareaeit KAO AXK u KCO AJK coraacyiorcs ¢ AaHHbI-
M iecaeaosanns M. J. Zema u coasr. [9].

PeayAbTarTsl BHITOAHCHHOTO HAMH HCCACAOBAHMS MOKA3bI-
BaIOT, YTO NPH BHNOAHEHHH MPO6st BaAbCAABBEI Y MALHEHTOR
¢ CHc®B o cpasHenmio ¢ rpynnos KOHTPOAS HMEeTCA CTa-
THCTHYECKH 3Hauumoe cHikenne YCC,

3axaouenne

Merop crieKTpaAbHO#M Caepsimjert 3xoKapAHOrpadHH Ae-
MOHCTPHPYeT TaKHe NPeMMyNIeCTBA OLUEHKH rA0BaABHOMN
[POAOABHOM AePOPMALIHMH ACBOTO KEAYAOHKA, KaK XOpomas
BOCMPOH3BOAMMOCTD, TOMHOCTH, YFAOBAs HE3ABMCHMOCTD,
HEHHBA3UBHOCTS, AOCTYMHOCTh B aMOYAATOPHBIX YCAOBH-
SIX, TO ABASETCH BAKHBIM AASL PAaHHEN AHArHOCTHKH Cepaey-
HOM HEAOCTATOMHOCTH C COXpaHeHHOR (Qpaxuyueit BhOpO-
ca. C ueaplo paHHell AHATHOCTHKM AQHHO# NaToAoruu 06o-
CHOBaHO MpoBeAeHHe MPoOBI, KOTOPas MoaBoAnAa Hbl Goree

TOMHO OLIEHHTH CHCTOAMMECKYIO M AHACTOAHHYECKYIO QyHK-
UHI0 MHOKApA2. B npoBeseHHOM HAMHM MCCAGAOBAHHH Mpo-
6a BaabcaAbBEI MPOAEMOHCTPHPOBAAA CBOIO 3P PEKTHBHOCTD
8 BBUIBACHHH CEPAEYHOM HEAOCTATOYHOCTH C COXPAHEHHOM
¢paxuned suibpoca. [Tpu seinoAnesnn AaHHOM MPO6H NaLH-
€HThI C CePALHHON HEAOCTATOYHOCTHIO C COXpaHeHHOM ¢pax-
umeft BHIGPOCA AEMOHCTPHPYIOT HEOAHOPOAHOE H3IMEHEHHE
rA0GaABHON MPOAOABHOM ACPOPMALIHH ASBOTO HKEAYAOUKA,
B TO Xe BpeMs a6COAIOTHBIM OKA3ATeAb HAMEHEHHS TA06aAs-
HOH NMPOAOABHOM AePOPMALIHH AEBOI'O JKEAYAOUKA Y TRKHX
NALMEHTOB Bbillle, 4eM B KOHTPOAbHOM rpynne. [Tomumo u3-
MepeHHA TA0GaABHON NPOACABHON AedOpMALIMK ACBOrO HKe-
AYAOUKA, CAEAYET YACAATH 0COD0E BHUMAHHE MOCErMEHTHOMY
AHAAM3Y HapaMeTpos AePOpMaLIHK, KOTOPRIT, O CPABHEHHIO
¢ onenxoit obme rao06asbHOM NPOAOCABHOM Aedopmariy
AEBOTO JKEAYAOYKA, NO3BOASET BhIABMTH GOABINE pasaM4mit
MEHAY TMALMEHTAMM ¢ CEPACYHON HEAOCTATOYHOCTHIO C CO-
XpaHeHHOM ¢pakuHed BHIOPOCA M KOHTPOABHOM TPYNMoOi,
a TAKKE MPEATIOAOKHTD HApyieHHe NepPy3HH B ONPeACAeH-
HOM Bacceitie KOpOHApHOTO pycaa.

Koudauxm unmepecos He 3a88A¢H.

Crarpa noctynuaa 04.10.2021
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(I)AKTOPI:I, BAUAIOINIHUE HA ITPUBEPXKXEHHOCTD K OM3UYECKHUM
TPEHHUPOBKAM AMBYAATOPHOTO 3TAIIA PEABUAUTAITNN

V IIAIITMEHTOB
Lleas

Mamepuas u memodsi

Pesyrvmamot

3axaodeHue

Karouesvie crosa

AM YUMuposanus

Asmop drs nepenucku

BBepenue

IIOCAE KOPOHAPHOIO IIYHTHUPOBAHHU A

O1jeHKa IPHUBEPIKEHHOCTH K aMBYAQTOPHBIM GHUIHIECKUM TPEHHPOBKAM (OT) u BausIONIHE HA Hee dak-
Topn! y nanuenTos rnocae KIIT.

B nccaepoBanme BkAOUEHBI 67 MY>XYMH C HIIEMHYIECKOH Hoae3HbI0 cepalia Moaoxke 75 aer mocae KIII.
Bce manuenTs! 65IAM PaHAOMH3MPOBAHBI Ha 2 rpymmbl: 1-a rpymma 3auumasacs T B Tevenue 3 mec
Ha BeAOspromerpe Ha 6asze peabMAMTALMOHHOrO LIEHTPA IOA KOHTPOAEM MEAHIIMHCKOTO MEPCOHAAR,
TAL{HeHTHI 2-i1 IPYTITIBI BBITOAHSAM AoMauiHue TpenupoBky (AT) B BuAe AO3MPOBaHHOM X0AbObL. B rpe-
AOTIEpalHOHHOM Tepuoae, uyepes 1 mec mocae KIII u vyepes 3 mMec TPeHMPOBOK NMPOBOAMAM CPAaBHH-
TEAbHYIO OLIEHKY KAMHMYECKOTO COCTOSIHMS MAL[MeHTOB CPABHUBAeMbIX TPYTIII, OL[eHKY KOHIIEHTPAL[HH
AMIIHAOB B NAa3Me KPOBH, MHAGKCA MACChl TeAd, OKPYXXHOCTH TaAMH, MPOBOAMAHM 3XOKAPAHOrpadHio,
BEAOIProMeTpHIO, ipuMersian onpocuuky (SF-36, ankera penpeccuu Beka). Uepes 3 mec HabaropeHus
OIIEHMBAAM TAKOKe NIPUBEPIKEHHOCTD K aMOyAATOPHBIM TPEHHPOBKAM M BAMSION{HE Ha Hee paKTOPHL.

IToxazana 3 PpeKTHBHOCTb NPEAAOXKEHHOMH aABTEPHATHBHOM 3-MeCsYHOM mporpaMmbl AoMamHux OT.
V nanueHTOB, 3aHUMAIOIUXCS Kak BeaoTpenuposkamu (BT), rak u AT, oTMeueHbI yBeAndeHHe TOAC-
paHTHOCTH K $usnueckoit Harpyske (TOH), onTuMH3aLUs YPOBHSA AMITHAOB B TIAA3Me KPOBH, YMeHb-
ITMAOCH KOAMYECTBO MAl[HeHTOB C oxupeHueM. Kpome Toro, orMedeHbl yMeHbIIEHHE BhIPOKEHHOCTH
AETPeccuH, MOBBIIEHHE Ka4eCTBa XH3HH (PUIHIECKOTO U ICHMXOAOTHIECKOTO KOMITOHEHTOB ), yBeAHYH-
Aach MPUBEPYKEHHOCTD MAIHEHTOB K IIPHeMY AeKapCTBEHHOM Tepanuy B 06enX cpaBHUBAEMBIX TPYIIIAX.
IIpu anaAu3e nocemaeMoCTy TPeHUPOBOK B pEKOMEHAYeMbli IePUOA BpeMeHH ITALHeHTH], [IepeHecIIne
KIII, HeAOCTaTOYHO GBIAM IPHBEPXKEHBI K TPOrpaMMaM GU3HUECKOI peabUANTALINH HE3ABUCHMO OT €€
BHAQ (AOMAIIHUE MAM KOHTPOAMpYeMble TpeHHpOBKH). Hauboaee BricoKO# mpusepxkeHHOCTHIO K OT
OTAMYAAMCH MY>KUHMHbI, HMEIOI[HEe CACAYIOIIHE XapAKTePHUCTHKH: JKEeHaThle, paboTalomjne ropoACKHe
JKHUTEAH, C MPEAIIECTBYIOIMM aHAMHE30M CePAeYHO-COCYAUCTDIX 3aD0AEBaHMI, PErYASPHO IPHHUMA-
IoIye AeKapCTBeHHbIe NPEenaparsl B PeAOTIePaHOHHOM IIEPHOAE, 2 TAKKE MMEIoINHe 6oAee BBICOKHE
TIOKA3aTeAH KaYeCTBa KU3HH.

Ilpepsaraemble aMmGysaTOpHBIE 3-MeCSYHbIE TIPOTPaMMbl GU3HUECKON peabuAHTALUK 06ecrednBaroT
nospinenue addexrnsHocty KIII, mposiBAsioneecss MOBbIIEHHEM MPHBEPXKEHHOCTH K M3MEHEHHIO
$aKTOpOB pHCKa CEPAGYHO-COCYAUCTBIX OCAOXHeHHH, nopsimenreM TOH, onTnMusanueit nmcuxoao-
THYECKOTO CTaTyCa, KayecTBa JXM3HH, MPUBEPKEHHOCTH K IIPHeMy AeKapcTBeHHO# Tepanuu. OpHAKO,
HECMOTPSI Ha INpepAaraeMble aAbTepHATHBHbIE 3-MeCsSYHbIe MPOrpaMMmbl GH3UYECKON peabHAHTALMK
B AOMAIIHMX YCAOBHSX, HATPABAGHHBIE Ha ITOBBINIEHHE TPUBEP)KEHHOCTH K TEPAITHH, yPOBEHD IIPUBEP-
KeHHOCTH K aMbyaaropabiM OT y nanueHTOB COXPAHHACS HEAOCTATOYHO BHICOKHM, YTO TpPeOyeT AaAb-
Hefinrest paboThI IO YAYUNIEHHIO METOAOB KOHTPOASI  MOTHBHPOBAHHS MAIMEHTOB K PUIMUECKOM pea-
GHAMTAIMH, ICHXOAOTUYECKOH OAAEPIKKH TTAIIHEHTOB, IIPHYeM HAYHHAS C IPEAOIIePAIHOHHOTO ITAMA.

Kapamoaorudeckas peabuanTanus; GUandeckye TPeHHPOBKH; IPUBEPIKEHHOCTD

Pomeshkina S.A., Bezzubova V.A., Zvereva T.N., Kagan E.S., Barbarash O.L. Factors affecting adherence
to physical training in the outpatient phase of rehabilitation, in patients after coronary artery bypass
grafting. Kardiologiia. 2022;62(6):37-44. [Russian: [Tomemxuna C.A., Bessy6osa B.A., 3sepesa T.H.,
Karan E.C., Bap6apam O.A. ®akTopsl, BAUSIONHE HAa MPHBEPKEHHOCTh K PUINYECKAM TPEHHPOBKAM
aM6yAaTOPHOTO 3Tana peabMAMTAIMHU Y TALMEHTOB OCAe KOPOHAPHOTO IIyHTHpOoBanus. Kapauoaorys.
2022;62(6):37-44]

ITomemknra Cetaana AaekcaHpApoBHa. E-mail: swetlana.sap2@mail.ru

A UBC sBAsieTCS BeAymied NPYYMHON OTPAaHHYEHHs TPYAO-

Cepaeuro-cocyauctsie 3a6oaesannus (CC3) no-npexxHemy — CocoBHOCTH U cMepTHOCTH HaceaeHust. HecMoTpst Ha onTu-
COXPAHSIOT AMAMPYIONIME TTO3UI[UM CPEAV OCHOBHBIX IPHYMH  MH3AIIHIO METOAOB OKAa3aHUS CKOPOH MEAMIIMHCKOM MOMOIIH
CMepTH HaCeAeHHs BO BceM MHUpe, B ToM uncAe B Poccun. Cpe-  6oaprbM IBC, AOCTHIKEHNUS COBPEMEHHO KAPAMOAOTHHE KaK
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B MEAMKAMEHTO3HOM, TaK ¥ B XHpyprudeckom aevennu MBC,
CAGAYeT OTMeTHTH, uTo B Poccmiickoii Pesepanmm B cpaBHe-
HUH C eBPONeMCKMMHM CTPaHaMH COXpaHseTcs Goaee BBICO-
Kuit yposeHb 3aboaeBaemoctn 1 cmepraocTH ot UBC cpean
TpyaocnocobHoro Haceaenus [ 1, 2]. B cassu ¢ aum ocoben-
HO Bo3pacraer poab npoduaaxTaka CC3. Oannm 13 xatove-
BBIX MeTOAOB BropHunOH npoduaaxTrku CC3 Asasercs xap-
AMOAOTHYECKasi peabHMAMTalHs, BAKHOCTD H 3)PeKTHBHOCTD
KOTOPOit He BEI3BIBAIOT COMHEHHI U OTPAXKAIOTCS B CHIDKEHHH
cmeprHOCTH oT CC3, YaCTOTEI MOBTOPHBIX OCIHTAAH3AIHA,
Goabies NpolleHTe BO3BPANICHHS K IPHBBIYHOM TPYAOBOH Ae-
sreastoctH [3]. PesyasrarusHOCTh Mporpas peabuaurarmu
AOKa3aHa Ha OCHOBAHMH KaK OTeYeCTBEHHOMN, TaK H 3apybex-
HOW MHOTOACTHel MPAaKTHKM M HAYYHBIX MCCAeAOBaHMil [4].
B maimosaAbHBIX KAMHEKYecKuX pexomenpaipisx o KIII orpa-
JEHO, YTO KapPAMOAOTHYecKas peabuanTanus nmokasas€a 6oas-
IMHCTBY nanmenTos mocae KIII [2].

Ousuueckne Tpermposkn (OT) cocrasasmior kaloueBO¥
KOMITOHEHT IIPOTPaMM KApAHOpeabHAMTAINH, IOCKOABKY CTIO-
COOCTBYIOT YAYHIIEHHIO MPOTHO32, TOBHIIEHHI0 TOAEPAHTHO-
CTH K Harpyskam 1 yayqmennuto kasecrsa sxusan (KK) [S]. Bme-
CTe C TeM, IO AAHHBIM AHTEPATYPhl, TOABKO HEMHOIHM Goabiie
309% manmeHToB 3aAeHCTBOBaHbI B IPEAACKEHHBIX IPOrpaMMax
$usieckoit peabranranmn [6]. Tax, coraacHo eBponefickoMy
uccaeposannio EUROASPIRE IV, Toasxo 50% naumenros, me-
PeHeCHIHX OCTphle KOPOHAPHbIE OCAOKHEHHS, ObIAM AQHBI pe-
KOMEHAQITHH MO AaAbHefimel peabHAHTAIHH, IPH 3TOM TOABKO
17% naieHTOB MOCAEAOBAAH 3THM pexoMeHAanHaM. B To ke
BpeM: U3 BCeX yYaCTBYOMIHX B HCCASAOBAHHH MAIHEHTOB B [IPO-
rpamMmax peabHAMTaIHK H MPOPHAIKTHKH YHACTBOBAAH TOABKO
26% [7]. Ilo pesyasraram ESC-EORP EUROASPIRE V; 5 ko-
TOpOM B uHCAe 27 eBPOTeHCKUX CTPaH NPHHHUMAA2 Y4acTHe
u Poccus, 6oapmuncTso nanmenTos ¢ UBC Bean HE3AOpOBbIN
06pas sxusau (KypuAH, He COBAIOA2AM PEKOMEHAQLIHH TI0 AHETE,
BeAM MaAOTIOABIDKHBIH 0bpas xwmsmu) [8].

ITo aannsns perrcrpa [IPO®HAD [9], dakrudecks npu-
BePKeHHBIMH K BpaueOHbIM PEKOMEHAALHAM 110 H3MEHEHHIO
ofpa3a XH3HH, B TOM YHCAE 110 QH3HIECKON AKTUBHOCTH, Obl-
Axt TOABKO 33,9% manmenTos ¢ CC3. AHasornuHbIe pesyAbTa-
THI IOAYYeHbI 10 AaHHbIM perrcrpa PEKBA3A [10].

B ocHOBHOM AaHHAs CHTyalus CBS3aHa C OTCYTCTBHEM
TIOATOTOBACHHBIX KAAPOB, HETIOAHOIIEHHBIM OCBellleHHeM BO-
NPOCOB MPOQPHAAKTHKH H peabHAMTALHH B MTOBCEAHEBHOM
KAMHHYECKOH IIPaKTHKe, HeAOCTATOYHEIM QHHAHCHPOBAHHEM
H KOAHYECTBOM PeabHAHTAIMOHHbIX eHTPOB B Ieaom. Kpo-
Me TOro, HabAIOAReTCS HEAOCTATOYHAS NPHBEPKEHHOCTD Ma-
LIMEHTOB K pea0HAUTAIHHA.

OAnMM M3 BapHAaHTOB pelleHHs NepPeYHCAEHHBIX MpO-
6AeM TMpeACTaBAfeTCH MOHCK CHOCOG0B, MO3BOASIOUINX 110-
BBICHTH AOCTYNHOCTh pealHAMTAIHOHHBIX MPOrpaMM H CO-
OTBETCTBEHHO YBEAHYHTH YHCAO NALJHEHTOB, YHaCTBYIOIHMX
B pOrpaMMax peabHANTAIHH, 2 MMEHHO, BHEAPEHHe B IIPO-
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rpaMMbl aMOyAaTOPHOH peabHAHTALHH AOMANIHHUX TPEHHPO-
BoK (AT) c pasAMYHBIMM METOAAMH KOHTPOAS CHIELIHAAHCTA-
MH 32 HX BBITOAHEHHEM.

OaHaxo, HECMOTpS Ha aKTHBHOE BHEADEHME B IPOTpaM-
Mbl peabuantaunu AT, B auTeparype HeT OAHO3HAYHOIO OT-
seta, kK Kakum OT, nposoanmbiM Ha Hase peabuamuTaiHOH-
HOTO I[EHTPA MAM B AOMAIIHHX YCAOBHSX, Bbillle NPHBEpP-
JKeHHOCTH nanuenTos, nepesecuux K1, i kakue $pakrops
MOT'YT NOBAMATH Ha AQHHbIA NTOKA3aTEAD.

Iean
Onennts npusepxensocts K ambyaaroprsiv OT 1 Ban-
AIOMHX Ha Hee $AaKTOPOB Y NAIHEHTOB, moaseprumxcs KIIIL

MarepnaA H METOABI

Habop B mpocrexTHBHOE PaHAOMH3HPOBaHHOE KAHHHYe-
CKOe HCCABAOBaHHE TPOBOAMAH B epHoA ¢ 2016 no 2018t

HMccaeaoanme BrimoaHeHo Ha 6aze OT'BHY Hayuro-uc-
CAEAOBAaTEABCKOTO MHCTHTYTa KOMITAGKCHBIX Ipobaem cepaed-
HO-COCYAMCTBIX 3aboaeBammii. MccaeaoBanne cOOTBETCTBY-
er npuHIMNaM XeAbCUHKCKOH ASKAADAI[HH 110 IPaBaM YeAoBe-
Ka, OAOOPEHO AOKAABHEIM ITHHECKHM KOMHTeTOM (NpOTOKOA
Ne 102 or 08.12.2014). Bce manmeHThi, BRAIOYEHHSBIE B HCCACAO-
BaHMe, TOATIHCAAH AOOPOBOABHOE HHYOPMHPOBAHHOE COTAACHE.

B HccaepsoBaHMe BKAIOYEHBI 67 MyXYMH €O CTabHAb-
roit UBC B Bospacre or 18 a0 75 aer (cpeanmit Bospact
58,1+5,9 roaa), roCIHTAAM3HPOBAHHBIX AAS MAaHOBoro KIII
B YCAOBHSIX HCKYCCTBEHHOTO Kposoobpamenns (UK).

Kpurepun sxarouenus: msoanposaHHas onepauus KIII
npu crabuasHoit MBC, Haamune noanycaHHOro HHGOpMH-
POBaHHOTI'O COTAACHS Ha YYaCTHE B HCCACAOBAHHM.

KpuTepHu HCKAIOHEHHs: BO3PacT crapiie 75 AeT H ab-
COAIOTHbBIE / OTHOCHTEABHbIE TIPOTHBOIIOKA3aHMA K BBINOA-
HEHHMIO Harpy304YHOTO TecTHpOBaHHMA [2], oTkas manuesnrta
OT Y4aCTHA B HCCACAOBAHMH.

Hcxopso 13 manueHTOB Cpasy OTKAa3aAMCh OT y4acTHS
B mporpammax ambyaaropHoit peabuamnranun. [TprunHavu
0TKa32a OBIAM HeXXeAaHHe y4aCTBOBATh B IPOrpaMme, yBepeH-
HOCTb, YTO AOCTaTOYHO OBITOBBIX HArPY30K B NOCTONEPALH-
OHHOM TIEPHOAE, CeMeiiHble NMpOOAEMBI, CAOXKHOCTH AOOH-
PaThCA A0 PeabHAMTANMOHHOIO LEHTPA. JTHX MAl[HEHTOB
He BKAIOYAAH B AHAAH3 HCCASAOBAHHSL

Bcem nanuenTaM B NAQHOBOM IIOPSIAKE MPOBOAHAH OIle-
pauumto KIII ¢ mcnoassopanmem HopmoTepmudeckoro MK.
CpeaHee 4HCAO HAAOXKEHHBIX MYHTOB cocTasHao 2,5%0,7,
cpeanss aanreasHocts UK - 87,5426,7 mun.

ITanueHTOB, BKAIOYEHHBIX B HCCACAOBaHHeE, 00cAeAOBaAH
3a 5-7 AHeil AO OMepaTHBHOIO AedeHns, depe3 1 Mec mocae
onepaimy (ocAe OKOHYaHHA MEPBOTO H BTOPOrO PaHHEro
CTalHOHAPHOTO 3Tanos peabuanTanmu) u vepes 4 Mec (mo-
CA€ OKOHYaHHA KOHTPOAHPYEMOTO 3-Mecs4HOro Kypca mpo-
rpaMMbl GHINIECKOH peabuanTanum).
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g OPHI'MHAABHBIE CTATHH

Y Bcex mayMeHTOB, BKAIOYEHHBIX B MCCACAOBaHME, GbIA
MCXOAHO TPOAHAAMBHPOBAH KAMHMKO-aHAMHECTHYECKMil
CTATYC, OMPEACASAH YPOBEHb XOACCTEPHHA AHTIONPOTEHHOB
uuakoit maornoctn (XC AHIT) ¢ nomoumpio aHaAusaro-
pa Konelab Prime 30/30i, nposopuan axokapanorpaduio
(Ox0KT') ¢ momompio anmapara Hewlett Packard, ouenusa-
an KOK ¢ momompio onpocuuka SF-36 [ 11], naanuue u soi-
PaXeHHOCTh Aenpeccin no onpocunky Beka [12], npusep-
JKEHHOCTD K PEKOMEHAOBAHHOM MEAMKAMEHTO3HON M HeMe-
AMKaMeHTO3HO# Tepanmun. Ha KaXAOM caepyiomem aramne
uccaeposanus (vepes 1 u 4 mec nocae KILI) nposoaman 06-
I[EKANHMYECKOE HCCACAOBAHME, MCCACAOBAHHME AMITMAHO-
ro obmena, IxoKI, Beaoapromerpuio (BOM) Ha Beaosp-
romerpe Schiller ¢ onpeaesennem ToasepanTHOCTH K (H-
audeckum Harpyskam (TOH), ouenmsaan KK, maauune
M BBIPAXEHHOCTH Aenpecchu. Kpome Toro, nocae okoxya-
Hus 3-mecsunoro kypea OT aHaAMaupoBaAn mpHBEpKeH-
HOCTb K aMOYAQTOPHBIM TPEHMPOBKAM M QaKTOphl, HA Hee
BAMSIIOTIHE,

BxaroueHnsie B HCCAGAOBAHME MALMEHTDHI TIOAYHAAH CTAH-
AAPTHYIO MEAMKAMEHTO3HYIO Tepanuio (MHrubuTOpHI aHruo-
TeHsuHnpespamaionmero pepmenra — AITD /6aokaropst pe-
yenropos anrnorensuna II — BPA, 6era-aapenobaokaropsi,
CTATHHBI, ALETUACAAMLIMAOBAS KHCAOTA), 3AHMMAAKCH Aeue-
HOM FTHMMHACTHKON C 9IACMCHTAMMU ABIXATEALHBIX YITPAKHEH U,
AO3HpOBaHHOM X0Ab6 O, BeaoTpenuponkamu (BT).

Bcee nauuenTs! 1mocae BTOPOro CTalMOHAPHOTO aTana pe-
abuanranmn (vepes 1 mec nocae KIII) ¢ yuerom kpurepu-
€B BKAIOYEHMS ¥ MCKAIOYEHHS OBIAM PACTIPEACACHBI METOAOM

PAHAOMUBALMM C MCIOAB3OBAHMEM TABAMIBI CAYHARHBIX YH-
cea Ha 2 rpynmbl: 1-a rpynna sanumasack OT Ha Beaoaprome-
Tpe Ha 6ase peabMAMTALMOHHOIO LEHTPA MOA KOHTPOAEM Me-
AMLIMHCKOI'O MePCoHaAa B TeueHne 3 Mec, 2-51 IpyTna BHIOA-
Hara AT B BUAE AO3MPOBAHHOM XOALOBI TalOKe B TeueHHe 3 Mec.

AHaAM3 AOOIEPAIMOHHBIX OCHOBHBIX KAMHHKO-aHaAMHe-
CTHYECKMX IOKa3aTeAell He BHUIBMA CTATHCTHYECKH 3HAYM-
MBIX Pa3AMYMIT MEXAY CpaBHUBaeMbIMK rpymamu (Taba. 1),

[Manuenram 1-it rpynnot vepes 1 mec nocae KII nposo-
auan kypc aapobusix OT Ha seaospromerpe Ha 6asze peabu-
AMTALMOHHOT'O LIEHTPA MOA KOHTPOAEM MEAULMHCKOTO rep-
coHaAa 3 pasa B HepeAlo B Tevenne 3 mec. Kaxkpas rpenupos-
Ka COCTOSIAQ M3 TPeX NepHOAOB: PA3SMHUHKH B TeYeHHe 5 MUH
(MOATOTOBUTEAbHBIIT 1TEPHOA), OCHOBHOTO NMEPHOAA B Teve-
HHE 15 MMH M 3aKAIOYMTEABHOTO MEPHOAQ B TEUCHHE S MMH.
OcHOBHOM MepHOA TPEHUPOBKH NMPH PUIHOAOTHYECKON I1e-
peHocumocTi [2] nocae KaxAO#N TPEHUPOBKH yBeAHUHBA-
AM HA 3-5 MHH M NOCTENEHHO AOBOAMAH A0 30 muu. Tpenu-
py1omas MOMHOCTh OCHOBHOI'O IEPHOAA HCXOAHO COCTABAS-
Aa 50% ot noporosoit TOH, noayyennoit npu Harpysounom
TECTHPOBAHMH, a pexomeHAyeMast Tpenupyiomas YCC -
70% ot maxcumaasnoit 1CC so spema BOM. Tloprorosu-
TEABHBIR M 3AKAIOUHTEAbHBIE TIEPHOAD! 3AKAIOUAAMCH BO Bpa-
IIEHHH TIEAQACH BeAOaproMerpa 6ea HarpysKu.

[Tpu apanraumn opranusma K MPEAAOKEHHON Harpysie
(orcyrersue poaxknoro npupocra YCC Bo Bpems TpeHHPOB-
KM, HEAOCTATOMHBIA MpUpoCT Mo mkase Bopra) momuocts
OCHOBHOTI'O TIeproAa yseanuusaan Ha 10 Br, Ho He Bbime Maxk-
CUMAABLHO MEePEHOCUMOMN HAI'PY3KH.

Tabanna 1. Mlcxoprble KAMRMKO-aHAMHeCTHUeCKMe ocobenHocTH maunentos nepea K111 8 saBucumocty o1 nporpammst peabuanTauuu

Ilokazarean Tpynna ¢ BT (n=31) I'pynma ¢ AT (n=36) P
Bospact, roawt (M£SD) 56,846,1 58,4+5,7 20,48
AT abe. (%) 30(97) 35(97) 20,57
AAwreAbHOC'rb AT roant (M:tSD) 9,3+8,2 k “ 8,915,9 20,72
Aanreasnocrs UBC, ropm (MiSD) 4,3%5,1 5,0+4,2 20,35
MM b anamuese, abe. (%) E 23 (74) 28 (78) =0,31 T
KB 5 anammese, a6c. (%) 28 (90) o 32(89) 0,79
CAjabe. (%) 6(19) 10(28) 20,64
®K XCH no NYHA cpean. (M£SD) 2,00,3 1,940,6 0,86
OK crenoxapauu cpeatt, (M£SD) 240,3 240,2 20,95
 Qaxr kypenus, abe, (%) 16 (51,6) . 18(50) . 20,63
B AXK, % (Me [Q1; Q3]) 61[52;63] 60 [53; 63] 20,88
UMT >2§ kr/u? abic. (%) 24.(77) 28 (77) 20,37
“OT >94 cm, abe. (%) N e 25 (66) 20,46
“XC }\Hn mmoan/A (Me [Q; ]) 2,9(2,5; 3,4] 2,8”[”2,4, 3,9] Tt 20,29
Wuruburops ATIO/BPA, abe. (%) N 19 (61) 25 (69) 20,67
Bera-aapenobaoxarops, abe. (%) 12.(39) o 15 (42) 20,51
 AUETHACIAHLMAOBAS KHCAOTA, A6C. (%) 22/(71) - 29(80) - =0,64
Craru, abe. (%) 10 (32) 9(25) >0,86
3-4-KOMIOHEHTHAA CXEMA IIPHEMa 9 (29) 12 (33) 20 37

Gasosbix npenapatos, abe. (%)

OB AXK - dpakius amﬁpoca Aeporo xeayaotka; UIMT ~uiaexe macent reaa; OT ~ oxpysknocts taami; BT - peaorpenmnponki; AT - AOMAIITHHE TPEHHPORKH,
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TManwmenTs: 2-i rpynns sbimoAnsian AT B Baae A03upo-
BaHHOM X0ABDBI TaloKe B Tedenue 3 mec. Mcxoas u3 moxasare-
aeit BOM manmenTam AaHHOM rpynmns 6b1a MPOH3BeAEH pac-
4eT CKOpOCTH X0ABOBI ¢ omombEo dopnyast [2]:

TX=0,042M+0,159CC+65,S,
rae TX (mar/mmn) — PeKOMEeHAyeMblIit TeMIT XoAbOs, M —
MaKCHMaABHO IEPeHOCHMAs Harpy3Ka, OleHeHHas npu BOM
(xrxas/am), YCC — aocrurayTas YCC npu MakcHMaABHOM
Harpyske npu BOM.

Pexomenayemas tpennpyiomas YCC cocrasasaa 70%
ot maxcumassHot YCC Bo Bpems BOM. Pexomenayemas
KPaTHOCTb TPEHHPOBOK COCTaBAAA He MeHee 3 pa3 B Heae-
a10. TpeHHPOBKA TAKKe COCTOSIAA M3 TOATOTOBHTEABHOTO
nepuoaa (MPOAOAXMTEABHOCTD S MHH), OCHOBHOFO NepHO-
Aa (15 mun) 1 sakarounTeassoro neproaa (S mun). OcHos-
HOJT IIePHOA TPEHHPOBKH NPH (PHU3HOAOTHYECKOH NePeHOCH-
MOCTH PeKOMEHAOBAAOChH TMOCAE KKAOH TPEHHPOBKM yBe-
AWYHBATh HAa 3—-5 MHH H IOCTENEHHO AOBOAHTH A0 30 MmH.
TTOATOTOBHTEABHBIT H 32KAIOYHTEABHBIH NEPHOABI Pexo-
MEHAOBAAOCh MPOXOAMTH B TeMne Ha 20 maros MepseHHee,
4eM CKOPOCTb XOAbOB! B OCHOBHOM NepHOAE.

Bcem manmenTam ObIAO PEKOMEHAOBAHO 3alIOAHSTH Bhl-
AQHHBIE WM AHEBHHKHM CaMOKOHTPOAS, KyAQ OHH 3aHOCHAH
noxasarean aprepraasHoro Aasaenus (AA) u YCC po u no-
CAe TPEHHPOBKH, CAaMOYYBCTBHE, KOAHYECTBO M MPOAOAKH-
TeabHocTs DT, u nuPpoBoe BhIpakeHHEe YPOBHA BOCTIPHHH-
MaeMoro Hanpsixenus no mxaae Bopra [13].

Yrcao npoAAESHHBIX aroB GUKCHPOBAAOCH C IOMOMUIBIO Bbi-
ARHHBIX MAlMeHTaM maromepos. Bpau copepmaa TeaedonHbie
3BOHKH MALIMEHTaM 3 pasa B HEAGAIO AAS KOHTPOAS MIEPeHOCH-
MocTH OT, Bo BpeMs KOTOPHIX 33A2BaA CACAYIOIIHE BOMPOCHI:
MIOAHMMAAMCh AH Y Bac Bbilie pexoMerayembix YCC u yposens
AA A0 u mocae XOABOBI; KaK Bbl OLICHMBAeTe MePEeHOCHMOCTD
$m3mdeckoit Harpysku no mxase Bopra; mmeauch A y Bac HO-
Bble CHMITTOMBI Ha $oHe Hau nocae BeinoaseHns OT ¢ Momen-
Ta NPEABIAYIIEr0 TeAePOHHOTO BH3MTa; OBIAH AM Y Bac IpoITy-
CKM B 3aHATHAX AOSHPOBAHHOM x0Ab00#? EcAn A2, TO MO Kakoi
TIPHYHHE; 3alIOAHSETE AM Bbl AHEBHMK camokoHTpoas? Ecam
HET, TO MO KaKOii IPHYMHE; MPHHIMAETe AH Bbl XKeAHEBHO pe-
KOMEHAOBaHHbIe npenaparsi? Ecau HeT, TO 1o KaKo#t NpHIHHe;
€CTb AM y BaC BOIIPOCHI ITO BhINTOAHeH#MIO porpayyst OT.

AAS CTATHCTHYECKOTO 2HAAW32 HCIIOAB30OBAAH NMAKeThI IPO-
rpamy Statistica 8.0. u SPSS Statistics 20.0. Aocrarousocrs
obpema BHIOOpKH ONpeAeAsiAM HAa OCHOBAaHHH (OPMYABI pac-
vera Heobxopmmoro obvema GecrosTopHOM BhIbOpKH C 3a-
AQHHO# AOBEPHTeABHOH BepOATHOCTHIO (HaaesxHocTbI0) 0,95
 mpeaeabHoi omubkof 10%. [nnoTtesy o HOpMasbHOM pac-
TIPEACACHHH AAHHBIX NPOBEPSAH C HCIIOAB3OBAHHEM KpHTe-
pust Ilanupo-Yuaxa. KauecrsenHble MoxasaTeAH TPeACTas-
AEHbI B BHAE a0COAIOTHBIX 3HaYeHHI M HX AOACH B MPOIIEHTaX,
KOAMYECTBEHHbIE — B BHAE MEAHAHbI H MEXKBAPTHABHOTO pas-
MaXa MAM cpeaHero 3Hadenus (M) M CTaHAIPTHOTO OTKAOHE-

40

aus (SD). Henapamerpuueckuii kpurepnit MarHa—YHTHH Hc-
ITOAB30BAAH NPH OLIEHKe Pa3sAMYHI KOAHYECTBEHHBIX IOKa3aTe-
Aeft B He3aBHCHMBIX rpynmax. Kpurepuit Xu-ksaapar [Tupcona
HCIIOAB30BAACS MPH OLIEHKE Pa3sAMYHI KageCTBEHHBIX MMOKa3a-
Teaeit (c nonpaskoit Ferca npn cpaBHeHmM# YacTOT B ABYX He-
3aBHCHMBIX MAABIX TPYTITAX). AMHAMMKY TApaMeTPOB BHYTPH
TPYIIIBI OLIEHHBAAM C MOMOMIBIO KpHTepHs Brakokcona. Pas-
AMYHS CIHTAAM CTaTHCTHYECKH 3HavuMbMu ipH p<0,0S.

ITocae 3TOro B CTAaTHCTHYECKOM aHaAmM3e Oblaa MOCTPO-
€Ha ABYXYPOBHEBas MePAPXHYECKAs MOAEAb AASL KOMIIAEKC-
HO#t onenxu daxkropos pucka (OP) Hu3KOA NpHBEPKEHHO-
cru k @T ambyaaropHoro srama peabuanrampnit. Murerpaas-
HbIIt IOKA3aTeAb, XapaKTePH3YIONHI KOMIIAEKCHYIO OLEHKY
P, 651 mpeACTaBACH B BHAE AAAHMTHBHOM B3BellleHHOI OlieH-
KM TPeX MHTeTPAAbHBIX NOKa3aTeAe, COCTOSIIMX M3 COIH-
aABHBIX, KAMHHYECKHMX (akTOpOB, H $aKTOPOB, XapaKTepHs3y-
IOIHX IPHBEPKEHHOCTH K MEANKAMEHTO3HO¥ TeParum.

VnTerpaabHbiii mokasareas 1-it rpynmst (R, ) paccunrs-
BaAH 1o Yopmyae:

Bce pacueTs! OCyHIECTBASIAH C TOMOIIBIO HCIIOAB3OBAHMA
B BBIYHCACHMAX 3HAYEHUN MPOrHOCTHYECKHX KO3QPHIfHeH-
TOB ypoBHe# OP.

AAs pacyeTa KOMIAEKCHOTO MHTErpaAbHOrO NOKas3are-
A onenku QP oTcyTCTBHA NpHBEPKEHHOCTH MPHMEHSAH
$oparryay:

R=0,71xR,,+0,116XR,+0,174XR,;,
B KOTOPO# HCIIOAB30BAAH HHTErpaAbHble MOKa3aTeAH MpH-
BepyKeHHOCTH Tpex rpynmn aHasusupyembix OP u ux secossie
ko3¢ duumenTsl. Yem 6oabme 3Hauenue R, Tem Bbime puck
OTKa3a OT TPEHHPOBOK.
Pacuer BepoaTHOCTH mpuBepKeHHOCTH manuenTa k OT

TIPOBOAHMAH TIO QopMyae:

2
P(Y=1/GH,Rp,Bp,R)=
( / ) Rp; Op, ) 1+e

7
-{24,094+0,053xGH+0,005xRp-0,388p-36,772R)

rae P — mpornocruueckuit koaddumuent, 24,094; 0,053;
0,038; 36,772 — xoa¢duuHenT perpeccun; R — uHTErpass-
HBIl TIOKa3aTeAb PHCKAa OTKa3a oT Tpenuposox, GH — ob-
mee cocTosHHe 3A0poBbs, RP — posesoe pusuuecxkoe PyHk-
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yuonuposauue, BP — unreHcHBHOCTD 60AH, € — IKCIIOHEHTA
(amcao Ditaepa).

Ha caeayiomem arame AAS OLEHKH BEpPOATHOCTH TOTO,
YTO MALMEHT MPOAOAKHT TPEHMPOBKM Ha aMOyAaTOpHOM
9Tare, CTPOMAM MOAeAb GMHAPHOIN AOTHCTHYECKO# perpec-
cun. PesyasraTusHbiit npusHak Y npuHsa sHavenus: 0 — ma-
LIMEHT OTKA3aACs TPOAOAKUTH TPEHMPOBKM Ha ambyaarop-
HOM 3Tame peabuaMTalyH, 1 — TALMEHT MPOAOAYKHA TPEHHU-
poBKH. B KauecTBe METOAQ MCTIOAB30BAAM METOA MOMIATOBOTO
BKAIOUeHUs. AAS BhI6Opa MOPOTa, MO3BOASIONIEr0 YAYIIIATD
KaueCTBO MPOTHO3a, 6bia niposeaer ROC-anaAus ¢ oleHKol
CrIenMPHIHOCTH U YyBCTBUTEABHOCTH MOACAH.

PesyabpTarst

ITpu aHaAM3e AMHAMMKM AMITHAHOTO CTaTyCa B IPYTIIAX KaK
¢ BT, tak u ¢ AT nocae okoHyaHMs 3-MECSIHOMN IPOrPaMMBbI
®T B cpaBHEHHH C AOOIEPALHOHHBIMH MTOKA3ATEASIMH YPOBEHb
XC AHIT cumsuaca ¢ 2,9 [2,5; 3,4] a0 1,9 [1,7; 2] mmoan/a;
p=0,001 1 c 2,8 [2,4; 3,9] a0 1,9 [1,7; 2,1] mmonn/a; p=0,001
COOTBETCTBEHHO. B CpaBHEHMH C AOOIIEpPAIMOHHBIMH ITOKA3a-
TEAAMM YMEHBIIMAOCh YHMCAO MALMEHTOB ¢ oxuperveM (H-
Aekc Maccol Teaa >30 kr/M?) B rpymme ¢ BT (c 26 a0 14%;
p=0,01) u B rpyrme c AT (c 23 a0 15%; p=0,03). Kpome To-
ro, uepes 3 mec Habatopenns TOH, orenerHas o pesyasraram
B3OM, crarucTHYecKH 3HAYMMO YBEAHYHAACh B CPABHEHMH C Me-
CSYHBIMH TTOCACOTIEPALMOHHBIMU AQHHBIMM B TPYTITIe MallHeH-
ToB Kak ¢ BT (c 75 [S0; 75] a0 100 [100; 125] Br (p=0,02)),
tak u ¢ AT - (c 75 [75; 75] a0 100 [100; 100] Br (p=0,03)).
ITpu aHaAM3e ICHXOAOTMYECKOTO CTAaTyca TAKKe OTMEYaAOCh
CHIDKeHMe YPOBHS Aenpeccuu B rpyrme kak ¢ BT (c9 [S; 11] a0
6 [2; 9] 6aaros; p=0,03), Tax u c AT (c 10 [7; 10] a0 S [3;
8] 6aaaos; p=0,03) B cpaBHEHHH C PEAOTIEPALIMOHHBIMH AQH-
HbMu. Yposens KOK Taioke AOCTOBEPHO YAYYIIHACH ITO ITOKa3a-
TeAIM QHU3MYECKOTO U MICMXMYECKOr0 KOMIIOHEHTOB 3A0POBbsI
xax B rpyrme ¢ BT (c 46,5+9,1 a0 74,8+12,0 6aanos; p=0,001
uc 51,5+10,9 a0 68,6 £11,1 6aaros; p=0,01 coorsercrBeHHO),
tak u B rpyrme ¢ AT (c 46,4+9,5 o0 76,7+11,0 6aaaos; p=0,001
1 ¢ 49,7+12,4 Ao 67, 9+10,7 6aar0s; p=0,02 COOTBETCTBEHHO)
B CPaBHEHMH C AOOIEPALIMOHHBIMH IOKa3aTeAsMH. Iucao ma-
IIMeHTOB, MPUHMMAIOMMX 3—4-KOMIIOHEHTHYI0 6a30ByI0 Tepa-
TIMIO, B CPABHEHHH C AOOTIEPAIMOHHBIMH MOKA3aTeASMH B IPyTI-
nie ¢ BT yseawanaocs ¢ 29 a0 84% (p=0,01), B rpyrme ¢ AT -
¢ 33 20 86% (p=0,01). ITo Bcem MOKa3aTeASM CTATUCTHYECKH
3HAYMMBbIe PA3AMYHS MEKAY CPaBHMBAaEMbIMH IPYTITIAMH OTCYT-
CTBOBAAH. e

Ha ¢one yyactus B 3-MecsuHO# mporpamme peabuanta-
LMK Y MCCAGAYEMBIX TALHEHTOB CAy4Yau MHpApKTa MUOKap-
AQ, 9TIM30AO0B MIPOrpeCcCHPOBAHMS CTEHOKAPAHMH, MOBTOPHBIX
HPOLIEAYP PEBACKYASIPH3ALIMH, CAyYaeB HIIeMHYECKOTO HH-
CYABTA HE OTMEYAAHCh.

ITpu cpaBHenuu nocemaemoctd OT B pexoMeHAyeMbli
nepuop Bpemeru (3 mec) B 06enx CpaBHMBaEMbIX TPyTITIax
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CTATHCTHYECKH 3HAYMMbIX OTAMYHI He BbIABAEHO. Tak, TOAb-
Ko 8 (26%) nmauKeHTOB B rpyriIe 3aHMMAIOIUXCS Ha Gase pe-
abuanraumonsoro uenrpa u 11 (30%) B rpymue AT Bbinoa-
HUAM % u Goaee Beex mpeasaraeMbix sausituit (24 u Gosee
sansaTwit), 12 (39%) mauuenros B rpynme ¢ BT u 15 (42%) -
B rpymnme ¢ AT mocetnan 6oaee 12, Ho menee 24 3aHATHI
(Y5 aoam Bcex samsTHil). Bomoannan meree 12 samsTuit (me-
Hee Y3 pooan 3anaTuit) B rpynne ¢ BT — 11 (35%), a B rpynme
c AT - 10 (28%) ueaosex.

ITo mxase Bopra 8 rpynne nanumenros ¢ BT, sanumaro-
muxcst Ha 6ase peaGMAMTALMOHHOIO LiEHTPa, YPOBEHD Iie-
PEHOCHMOCTH HAarpysku OBIA CTaTHCTHYECKM 3HAYHMMO 60-
Aee BBICOKMM, 9eM y ManueHTos, sanuMatomuxcst AT (16 u
14 6aanos; p=0,04).

C neabio oueHKH GaKTOPOB, ONPEACASIONHUX PUBEPIKeH-
HocTh K 3-mecsanbiM QT ambyaaropHoro arana peabuanra-
LM, TIAIJMEHTOB Pa3A€AMAH Ha 2 rpynnbl: 1-s rpynma — 40 na-
LIMEeHTOB, BBITOAHHBIIMX %3 u Goree BCeX peKOMEHAYeMBIX
B Teyenue 3 mec TpeHrpoBok (12 u 6oaee TpeHMPOBOK), 2-51
rpynmna — 27 ManveHTOB, BbIMOAHMBIINX MEHEE TOAOBUHBI
BCEX PEKOMEHAYEMBIX TPEHHPOBOK (MeHee 12 TPeHHPOBOK).

C yuerom HeOOAbIIOF BHIOOPKHM MAMEHTOB GbIA paccym-
TaH MHTETPAABHBII NOKA3aTeAb, KOTOPHIH OTPAXKAA MPHBEP-
JKEeHHOCTb ITAIJHeHTa K TPeHHPOBKaM aMbyAaTopHOro arama
peabHAMTALIMH 1 IIO3BOASIA CHU3HTD Pa3MepPHOCTb IPH3HAKO-
BOTO NPOCTPAHCTBA ¢ MUHUMAABHOM TTOTepeit HHPpOPMALIMH.
Bce BoamoskHbie poonepanuonsble P HH3KOM NpHBepPKeH-
HOCTH OBIAM Pa3ACACHBI HA 3 I'PYTIIBIL: COI{HAABHBIE, KAMHUYE-
CKHe M XapaKTepH3ylollihe MpPHBEPKeHHOCTh K MEAMKAMEH-
TO3HO¥ TE€PaIuu.

3arem BO BCex 3 rpymmax AASl KOKAOTO dakropa 6biam pac-
CYMTAHBI MPOTHOCTHYECKHE KOIPPUIMEHTDI, XapaKTepH3yio-
mue npusepskerHocTs nanuenta k OT (Taba.2). B 1-1o rpyn-
Iy COLMAAbHBIX (aKTOPOB BOILIAM TakMe, Kak obpasoBaHme,
HaAWuHe MecTa paboTsl, MecTo npoxkusanus. Bo 2-10 rpymy
(kanHvecKye GaKTOpDI) BOIAK TakHe PAKTOPEL, KaK HAAMYHE
CTEHOKapAMH, peBacKyAspusauuy, caxapubiii suaber (CA)
2-ro Tuna. B 3-# rpynme ocraaucs Taxue OP, kak peryaspHbIi
npueM AekapcrBeHHO# Teparuy (umruburopsi AII®/BPA,
6eTa-aApeHOOAOKATOPSI, ALETHACAAULIMAOBAS KHCAOTA).

ITocae aToro GhIAM paccUMTaHBI HHTEIPAAbHbIE TMOKa3a-
TeAM AAsL KaXKAOM u3 3 rpynm OP oTcyTcTBHs npuBep)keHHO-
cru maiuentos K PT ambyaaropHoro arama peabuauTanuy.
AASI KQXKAOTO HHTETPAABHOTO ITOKa3aTeAst GbIAM PaCCUUTAHBI
BecoBble rokasatean (Taba. 3).

ITocAeAyromuil perpecCHOHHbIA AHAAU3 BBIIBMA Hanbo-
Aee 3HayMMble GAKTOPbI, ONPEACASIONHE NPUBEPKEHHOCTD
K OT, KoTOpHIMH SBMAMCH KOMIIAEKCHBIA HHTETPAAbHbIMN I10-
kasareap pucka R (p=0,01), a Tawxe cocrasasmomue KK:
obmee cocrosuue 3p0posbs — GH (p=0,05), poaesoe pusu-
yeckoe pynxyuonuposanue — RP (p=0,02), uareHcusHOCTH
6oau — BP (p=0,03).
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Tabanma 2. [TporsocTayeckie K03 dHIMeHTs PaKTOPOB PUCKa

Ymcio manmesTos,  UHCAO MalHeHTOB, OTKa3aBUIMXCA Pack oTxasa TIporuocrayeckHit
Ioxasareas HMEOIIHX AQHHBIH OT NPOACAKEHHSA TPEHHPOBOK, _OT TPEHHPOBOK KO3QPHIHEHT
ypoBenb (kaacc) — MMerOmIHX AaHHBIT ypoBess (kaacc) (p,) (»2)
Connaabnsre daxrops: pucka (R,,)
— cpeanee ; 53 39 0,735849 0,541474
BhICHIEE 14 8 0,571429 0,326531
e paboTaer 37 29 0,783784 0,614317
ARRTRANRCL paboraer 30 88 0,610000 0,360000
ceao 16 12 -0,750000 0,5623
Togmmsnese ropoa 51 35 0,686275 0,470973
Kaunmgecxue daxropst (R,,)
FK Cremomapions 2-i 62 43 0,6935{8, 0,640000
3 5 3 0,820000 0,481009
YKB 5 2sasmese HeT 7 3 ,0,42.8571 0,537778
eCcTh 60 e 0,733333 0,183673
CA HeT : S1 35 0,686275 0,5625
ecTp 16 12 0,750000 0,470973
R—— HeT 16 13 : '0;81_25‘ 0,660156
ecTh : S1 34 0,666667 0,444444
IIpuBeEpPXeHHOCTD K MEANKAMEeHTO3HO M Tepanny (npuem npenaparos) (R,;)
Usrnburopst He IPHHMMAET 23 18 0,782609 0,612476
ATI® /BPA NPHHHMAET 44 29 0,659091 0,434401
HE TIPHHHEMaeT 40 30 0,750000 0,562500
BAB - ——
NPHHHAMAET 27 17 0,62963 0,396433
He NPAHHMaeT 16 13 -0,812500 0,6601356
ACK - : -
TpHHMMaeT S1 34 0,666667 0,444444
Tabanna 3. Becosbie k03 QHIHERTH HHTETPAABHBIX [IOKa3aTeAe
Hsrerpasbupiil nOKa3aTessb VpoBeHs 3HAYUMOCTH pasansni (p) Becosoil koadpunuent
R, 0,014 0,71
R, 0,086 0,116
R, 0,047 0,174

Aaaee Ha ocHOBe MopeAM DHHADHON AOTHCTHYECKOS pe-
rpeccus, B KOTOpy:o Bomau Takxe daxropsl, Kak KK, ypo-
BEHD ACMPECCHH U PEaKTHBHOHN H AHYHOCTHOH TPeBOKHOCTH,
BO3PACT MalMeHTa, PACCYNTAHHBIA BbINIEe KOMIIAEKCHBIN MH-
TerpaAbHbIA MOKa3aTeAb, IPOBOAHAH OILIEHKY BEPOATHOCTH
NPOAQAKEHH ManueHTOM amMbyaaropusix OT.

BepoATHOCTD MPOAOAKEHHS TALMEHTOM aMOYAATOPHBIX
TPEHHPOBOK CHHIXAeTCsl TPH NOBBIIIeHHH 3HayeHus R u BP
¥ cHIskeHuH nokasareaeit mxaa KOK (GH u RP).

IIpu nposesennn ROC-aHaAn3a O6biaH OLleHEHBI Criey-
$UYHOCTD W YYBCTBHTEABHOCTb MPEAAATAeMOH MOAGAH.
Crennuanocrs cocrasuaa 91,5%, a 9yBCTBHTEABHOCTD —
45% npu noporosom 3xHayeHuu npusepxenroctu K OT 0,5
npu maomaau nop ROC-kpusoii, pasroii 0,789.

Obcyxaenne

AaHHble HalIero MCCACAOBAHHA NPOAEMOHCTPHPOBAAH,
aro AT B BHAe AO3HPOBAHHOM XOABOH! sBAsiIOTCA Oe3omac-
HOH 2ABTePHATHBOH TPEHHPOBKaM Ha Oase peabmamraum-
OHHOIC LIEHTPA MOA KOHTPOAEM MEAHIHHCKOTO CHelHaAH-
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cra. ¥ nanueHToB, 3anuMmaomuxcsa xak BT, tak u AT, orme-
4aAuch yseanuenune TOH, onTummusanns ypoBHS AMIHAOB
B TIA23Me KPOBH, YMEHBIIHAOCH YHCAO MALMEHTOB C OXKH-
pennem. Kpome Toro, oTMeuaA0Ch yMeHbIIeHHE BRIPAXKeH-
HocTh Aenpeccuu, nossimenns KK (dusuueckoro n ncu-
XOAOTHYECKOTO KOMMOHEHTOB), YBEAHYHAOCH YMCAO TALH-
€HTOB, MPHHHMAIMHUX 3—4-KOMIOHEHTHYIO TEPaIHIO KaK
B rpynne ¢ BT, rak u s rpynne c AT. Ilpeasiaymue samu
HCCAGAOBAHHS TIOATBEPXKAAIOT IPEACTABACHHbIE AAHHbIE
[14, 15]. OTu pesyAbTaTHI COTAACYIOTCH C AQHHBIMH HCCAE-
aoBareaeii R. Bravo-Escobar u coasr. [16], M.T. By6xosa
# coaBT. [17], KoTOpbIe MPOAEMOHCTPHPOBaAK 3D deKTHB-
HOCTb U 6e30MacHOCTh AOMAIIHEH QH3nYeCcKoi peabuanTa-
nuu y manuenros ¢ UBC.

ITpuBepikeHHOCTD Mal[HEHTa K PEKOMEHAALMSM Aedalie-
ro Bpaya — HauBaKHeHmui Ppakrop 8 3PPeKTHBHOCTH mpo-
BOAHMOTO AedeHHs H 6aaronpusTHOro nporsosa. Hecmorps
Ha PeryafpHO paspabaThiBaeMble NMPOTPaMMbl, HaNpPaBAEH-
Hble Ha TOBbINIEHHE NPHBEPKEHHOCTH, BhIABAeHHE (aKTO-
POB, BAMSIONIMX Ha MPHBEPKEHHOCTh, YPOBEHb NPHBEPXEeH-
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HOCTH K MEAMKAMECHTO3HOM M HEMEAMKAMEHTOIHOM Tepaniu
¥y MALMEHTOB COXPAHACTCH HHIKHM.

Ipn cpasnenun nocemaemoctit T B pekomeHAyeMbIi
neproA spemeru (3 Mec) B 06enx cpaBHHBaEMbIX IPynmax
CTaTHCTHYECKH 3HAYMMBIX OTAMYMA He BbuaBAeHO. OpHako
B 06eHX CpaBHMBAEMBIX FPYTINAX OTMEYAETCH HEAOCTATOMHAS
npusepxennocts K PT.

Tax, ToAbk0 26% NaHEHTOB B rPyNNe 3aHHMAIOUIMX-
ca Ha Gase peabuamraumonnoro tentpa u 30% B rpynmne
¢ AT BrnoaHHAR ¥ 1 BoAee BCeX MpeaAaraeMbixX 3aHATHI
(24 n 6oaee 3anaTHiI). BOABIIMHCTBO MAUMEHTOB B rpyn-
nax ¢ BT u AT (39 1 42% coorsercrsenno) nocernau Goaee
12, Ho menee 24 sausruit, a 35% naumenros s rpynne ¢ BT
1 28% ¢ AT — Menee 15 AOAM BCeX pEKOMEHAYEMBIX TPEHHPO-
sok. Oanako no mxaae bopra B rpynne nauueHToB, 3aHuMa-
onxcst Ha 6ase peabHAHTAHORHOTO 1|eHTPa, yPOBEHb Te-
PEHOCHMOCTH HATPY3KH GBIA CTATHCTHIECKH 3HAUMMO Goaee
BHICOKMM, YeM y nannenTos, sannmatomuxcs AT (p=0,04).

AaHubie 3apyBeRHBIX M POCCHACKHMX HCCAGAOBAHHI
N0 NPHBEPAKEHHOCTH NAIMEHTOB K MporpaMmam Qusuie-
CKO#l peabHAMTALMK 3HAYHTEABHO BApBHUPYIOT B MOKa3lare-
ASIX, 4TO OOBACHACTCH PA3AMMHBIM AHIAHHOM HCCACAOBAHMI,
nporpaMM peabHAHMTALHH H ACAQET BeChMA 3ATPYAHHTEAb-
HBIM CpaBHEHME MOAyYeHHbIX AaHHBIX. OAHako, HecMOTpA
Ha HMEIOWMICH Pa3bpoC B AQHHBIX, PE3YABTATEI OLEHKH TPH-
BEP)KEHHOCTH MAIMEHTOB K NporpaMmMam peabuantaumnn se-
yTelmuTeAbHsl. Tak, Mo ARHHBIM PAAR aBTOPOB, MeHee S0%
naumenros npoaoakaor PT wepes 6 mec nocae nporpam-
MBI FOCITHTAABHOM KAPAHMOPeAOHMAMTALNM, HE IPHACPKHBA-
10TCS PEKOMEHAJLMI BPaya 10 MEAMKAMEHTO3HOM H HEMEAH-
KamenTo3Hoit Tepanu [ 1, 18-20]. INo pesyasraram nccaeao-
sanust A. L. Beatty u coasr. [21], nocemaemocts nporpamm
peabuantanun cocrasmaa menee 20% nocae mepeseces-
HOro uuAekcHoro cobpirus. o sammsie M.A. Ali u coasr.
[19], yoxe qepes 1 Mec nocAe BHITMCKI NALMEHTOB U3 CTALM-
onapa nocae seinoasesnoro KIII 41,1% naumentos oTkasa-
Auch ot OT' B AoMamHMX yCAOBHSX, 2 69% He IPHHUMAAK pe-
KoMeHAyemble npenaparst. [To pesyasraram mccaeposamms
V.V. Nair u coasr. [22], 4epes 6 Mec nocae pesackyaspusa-
L{MH MHOKAPAA TOABKO 11,69 GOABHBIX MPHAEPKHBAAHCH pe-
KOMEHARLHI Bpaya 10 3p0posomy obpasy susuu, y 35% or-
MEYaAACh HEKOHTPOAMPYEMAs APTEPHAABHAN THICPTEH3MS,
y 48,4% ~ runepxosecrepunemi. [To aAannsim anreparyps,
Hanbosee BOKHBIMH PAKTOPAMH, MOAOKHTEABHO BAMSIONIH-
MH Ha MPHBEPXEHHOCTD K nporpammam peabuantaunu, Gui-
An Bospacr or 25 Ao 50 aer (45,08%; p=0,016), cemeitnoe
noaoxenne — B Hpaxe (40,08%; p=0,017), MY3KCKOR TOA
(p=0,050), sricuee o6pazopanue (p=0,02). [Tprunnamu xe-
COOAIOACHHA TEPANMH CAYIKHAM 3a0BIBYIHBOCTD H MAOXOE MO-
HHMaHHe BUKHOCTH NpHema npenaparos [23,24].

B pesyabrare perpeccMOHHOIO aHaAM3a OBIAM OTIPEACACHHI

daxropsi, sansougme Ha npusepkentocts k OT ambyaaropro-
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1O HTana peabHAMTALIN, A HMEHHO: HAAMMME BHICIIErO 06pa3o-
BaHMSI, MeCTa paboThl, IPOXHBAHKE BrOPoAe, cocTosHue B Bpaxe,
HAAHYHE B NPEAOTEPAITHOHHOM MEPHOAE CTEHOKAPAHH, IPOLie-
Aypnt pesackyaspusatps, CA, npHBepKeHHOCTS K AeKApPCTBEH-
Ho#t Teparuy (uuruburopst AII®/BPA, 6era-aapenobaokaro-
Pbi, ALETHACAAHIIHAOBAR KMCAOTa), Goaee Bricokoro KOK. Takum
006pasoM, NMOKA3aHO, MTO BEPOSTHOCTH MPOACAKEHHS MAIHEH-
TOM aMOYAXTOPHBIX TPEHHPOBOK CHIKACTCH TPH MOBBIICHMH
3HAYEHHS KOMITAGKCHOTO MHTETPAABHOTO MOKA3ATeAS H IIKAABI
KK BP u crmxenmn noxasareaeit mxaa KK (GH u RP).
[IpeAcTaBACHHBIC AQHHBIE OTPAKAOT HEOBXOAMMOCTH
TIOATOTOBKH MALHEHTa K OTIePaTHBHOMY BMEUIATEABCTBY ellie
¢ IPEAOTIEPAIHOHHOTO ITAMNA, KOTOPAst 3AKAIOHAETCA B HHPOP-
MHPOBAHHOCTH NALMEHTA M ero ofyueHHH, MOTHBHPOBAHHK
TALMENTA K BBIMOAHEHHIO HeOBXOAMMBIX PeKOMEHAALM B 110-
CACOMEPALHOHHOM EPHOAE, ICHXOAOTHYECKOM MOAAEPIKKE,

3axaouenne

Takum obpazom, npeasaraemble ambyraropHbie 3-Mecsu-
Hble nporpammst ¢usHueckon peabuantaun obecneunsa-
10T noBbiuere d3PPeKTHBHOCTH KOPOHAPHOTO MIYHTHPOBA-
HMA, YTO MPOABARETCA NOBBIIICHHEM NPHBEPHKEHHOCTH K H3-
MEHEHHIO PAKTOPOB PHCKA PA3BHTHA CEPACYHO-COCYAHCTHIX
OCAQKHEHH, NOBbINEHHEM TOAEPAHTHOCTH K PHIHYECKHM
HarpyskaM, ONTHMH3ALHell NCHXOAOTHYECKOTO CTaTyca, Ka-
YeCTBA KHU3HM, IPUBEPKEHHOCTH K ACKAPCTBEHHOM TEPAITHH.
OAHAKO, HECMOTPS HA MPEAAAraeMble AABTEPHATHBHBIE 3-Me-
CAYHBIC TPOrpaMMbl GH3HYECKON peabHAMTanHH B AOMau-
HHX YCAOBHMAX, HANPaBACHHBIC HA MOBbIIEHHE MPUBEPKEH-
HOCTH K Tepanuu, yposeHs MPHBEPIKEHHOCTH K PHIHIECKUM
aMOYAATOPHBIM TPEHHPOBKAM Y NALHEHTOB COXPAHHACH He-
AOCTaTONHO BBICOKHMM, 4TO Tpebyer AaabHefmienr paborm
10 YAYHIIEHHIO METOAOB KOHTPOAS M MOTHBHPOBAHHA MALH-
EHTOB K QM3HIEeCKON peabHAHTALMH, ICHXOAOTHYECKOH MOA-
ACPIKIH NALHEHTOR, TPHYEM C IPEACNEPAIIHOHHOTO 3Tala.

OrpannveHns HCCACAOBaAHM S

HeGoabas Bui60pka MaUMEHTOB, OrpaHHYeHHE B yua-
CTHM B Iporpamme peabHAMTAIMM H3-33 MECT MPOXKHBAHMUS,
OrpaHHYEHHE NMPOAOAMKHTEABHOCTH KOHTPOAHPYEMBIX PH3H-
HeCKMX TPEHHPOBOK 3 Mec.

Dunancuposanne

PaboTa BMIIOAHCHA B PaMKaX QYHAAMECHTAABHOM TeMbi
Ne 0546-2015-0012 «MyasTHOKAABHBIR ATEPOCKACPO3
H komopbuanbie cocrosnus. OcobeHHOCTH AHATHOCTHKH,
YTIPABACHHS PHCKAMH B YCAOBHAX KPYIHOTO IPOMBIIASHHO-
ro peruona Cubupm».

Koudauxm unmepecos e 3as8AeH.
Crarwi nocrynuaa 10.07.2021
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TRIGLYCERIDE GLUCOSE INDEX IS RELATED WITH CARDIAC

AUTONOMIC DYSFUNCTION IN PATIENTS WITH METABOLIC SYNDROME

Aim Cardiac autonomic dysfunction is encountered in approximately 25% of patients with metabolic
syndrome (MetS). 24 hr Holter-ECG based heart rate variability (HRV) and heart rate turbulence
(HRT) parameters are used to evaluate cardiac autonomic function. We aimed to investigate
the relationship between a novel insulin resistance marker, triglyceride glucose (TyG) index and
cardiac autonomic dysfunction in patients with MetS.

Material and methods We examined a total of 400 non-diabetic subjects, 136 with MetS and 264 without MetS. All underwent
TyG index calculations, and 24 hr Holter-ECG recordings for the measurement of HRV and HRT

parameters.

Results HRV and HRT parameters were lower or higher in patients with MetS than in subjects without MetS,
indicating cardiac autonomic dysfunction. We observed significant correlations between TyG index
and measures of cardiac autonomic function. Multiple linear regression analysis showed that the TyG

index was an independent predictor of almost all HRV and HRT parameters.

Conclusion This study demonstrates the independent relationship between cardiac autonomic dysfunction and

the TyG index, a novel marker of insulin resistance in non-diabetic patients with MetS.
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Introduction

Cardiac autonomic dysfunction is a major chronic compli-
cation of diabetes mellitus [1]. However, it has been report-
ed to be significantly present in patients with prediabetes
and metabolic syndrome (MetS), with a prevalence of 11%
and 249%, respectively [2]. Cardiac autonomic dysfunction
is caused by impairment of the autonomic nerve fibers regulat-
ing heart rate (HR), myocardial contractility, cardiac electro-
physiological function, and vasoconstriction and vasodilata-
tion [3]. Impaired cardiac autonomic function increases mor-
bidity and cardiovascular mortality by leading to potentially
life-threatening conditions, such as silent myocardial ischemia
and infarction, arrhythmias, orthostatic hypotension, cardio-
myopathy, and perioperative cardiovascular instability [ 3, 4].

MetS, also known as insulin resistance syndrome,
is a combination of disorders, including central obesity, im-
paired fasting plasma glucose (FPG), atherogenic dyslip-
idemia, and high blood pressure (BP) [S]. The triglyceride
glucose (TyG) index is a new marker that has been shown
to have a high sensitivity and specificity in identifying insulin
resistance [6]. TyG has been described as a biochemical sur-
rogate of insulin resistance, and it has been found to be supe-
rior to “homeostatic model assessment for insulin resistance”
(HOMA-IR) for predicting MetS [7].
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The 24 hr Holter-ECG parameters of HR variability
(HRV) and HR turbulence (HRT) are useful for assessing
cardiac autonomic function [8, 9]. The most used methods
for the diagnosis of cardiac autonomic dysfunction are based
on examination of HRV, which is the physiological variation
in the time interval between heartbeats [8]. HRT is a reliable
indicator of baroreceptor sensitivity following an episode
of isolated premature ventricular beats (PVBs) [9]. A de-
crease in HRV is known to be the first finding of reduced car-
diac autonomic function [10]. Similarly, HRT analysis has
been found to be useful for early diagnosis of cardiac auto-
nomic neuropathy [11].

In this study we investigated the relationship between
the TyG index and cardiac autonomic dysfunction using both
HRV and HRT parameters in patients with and without MetS.

Material and Methods

This study was conducted between August, 2021 and
January, 2022 and examined about 800 subjects. The study
was designed and performed in accordance with the prin-
ciples of the Helsinki Declaration and was approved
by the local clinical research ethics committee (2021/26;
Decision no: 06). All subjects gave informed consent pri-
or to enrollment.
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Exclusion criteria were: diabetes, obstructive coronary
artery disease, heart failure or having signs and symptoms
of heart failure, cardiomyopathies, moderate or severe
valvular heart disease, hyper/hypothyroidism, use of
any anti-arrhythmic drugs that may affect HRV and HRT
indices (including beta blockers, verapamil and diltiazem),
absence of sinus rhythm, or any PVBs on 24 hr Holter-
ECG recordings. Considering these exclusion criteria,
the remaining 400 patients were divided into two groups
based on the presence of MetS as defined in the revised
Adult Treatment Panel ITI of National Cholesterol Education
Program [S]. Accordingly, 164 patients who met the MetS
criteria formed the MetS group, and 236 subjects who did
not formed the control group.

TyG index
FPG and lipid profile were determined from venous blood
samples taken after at least 8 hrs of night-time fasting. The TyG
index was calculated according to the formula:
TyG index = In [fasting triglycerides (mg/dl) X
FPG (mg/dl)/2] [6].

Holter-ECG measurements

For 24 hr Holter-ECG recordings, 3-channel digital
recorders were used (CardioDay 2.5 Holter-ECG, GE
Healthcare, USA). In addition to the drugs specified in
the exclusion criteria, it was ensured that drugs such as
anesthetics, sedatives, and analgesics that could affect HRV
and HRT parameters were not used for 1 wk before Holter-
ECG recording. The recordings were required to be at least
22 hrs in duration and to be of sufficient quality to permit
evaluations to be made appropriately. These recordings
were evaluated by a reviewer who had no knowledge
of the subjects’ data. Before the HRV and HRT analyses,
the entire recording was checked for PVBs.

HRV, defined as physiological cyclic fluctuations
in the time interval between consecutive heartbeats,
includes the following parameters: the standard deviation
(SD) of the normal-to-normal (NN) interval (SDNN),
the SD of the average NN interval (SDANN) calculated over
S-min periods, the mean of the S-min SD of the NN interval
(SDNN index) calculated over 24 hrs, the square root of
the mean squared differences of successive NN intervals
(RMSSD), and the division of the number of interval
differences of successive NN intervals of more than 50 ms by
the total number of NN intervals (pNNS0) [8]. The mean
RR interval was also calculated.

HRT is a baroreflex-mediated biphasic reaction of
HR in response to PVBs. Turbulence onset (TO), which
is a measure of the expected normal early sinus acceleration
after a PVB, and the turbulence slope (TS), which
is a measure of late sinus deceleration after a PVB, constitute
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the two components of HRT. TO values less than 0% and
TS values greater than 2.5 ms/RR are considered normal.
Another HRT parameter, HRT category (HRTc), was
calculated to determine if the TO and TS values were normal.
If both TO and TS values are normal, it means that HRT¢ is
0. If both TO and TS are abnormal, it means that HRTC is
2. If HRTc is 1, this means either TO or TS is abnormal [9].
All evaluations and measurements were made in accordance
with the standards set by the Task Force of the European
Society of Cardiology and by the North American Society of
Pacing and Electrophysiology [8, 9].

Statistical analysis

Statistical calculations were performed with SPSS for
Windows, version 11.5 (SPSS Inc., Chicago, IL, USA).
The Kolmogorov Smirnov test was used to determine if
continuous variables were normally distributed. Categorical
variables are presented as the number of cases with
percentages, and continuous variables are presented as
mean+SD, if normally distributed, or as median (25/75%
interquartile ranges), if not normally distributed. The chi-
square test was used for inter-group comparisons.
Comparison of continuous variables was made with either
the student’s t test or the Mann-Whitney U test according
to their distribution characteristics. Likewise, correlation
analysis between Holter-ECG parameters and the TyG
index was performed with the Pearson or Spearman’s tests.
The best predictor (s) affecting HRV and HRT parameters
were evaluated using multiple linear regression analysis after
adjusting for all possible confounding factors. Standardized
coefficient of regression and levels of significance for
each independent variable were calculated. All tests of
significance were two-tailed. Statistical significance was
defined as p<0.05.

Results
Study population

The clinical, laboratory, and echocardiographic findings
are shown in Table 1. Body mass index, waist circumference,
number of patients with hypertension, systolic BP, diastolic
BP, and left ventricular wall thickness were significantly
higher in patients with MetS. As expected, FPG, HbAlc,
total cholesterol and triglyceride values were higher
in the MetS group, while HDL cholesterol was lower.

24 hr Holter-ECG findings

Data obtained from the Holter-ECG recordings are
presented in Table 2. There were no differences between
recording times, mean RR intervals and mean HRs in both
groups. SDNN, SDNN index, SDANN, RMSSD, pNNS50
and TS values were lower in the MetS group. Lower values
of these parameters indicate a higher possibility of cardiac
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Table 1. Baseline characteristics,
echocardiographic and laboratory findings

Table 2. Comparisons of 24 hr Holter-ECG
findings, HR variability, and HR turbulence

A MetS Control ’ MetS Control

Varisble group (n=164) group (n=236) P aue Ssiaties group (n=164) group (n=236) P LG
Age, yrs 58 (48/69) 55(44/68)  0.123 Recording - Sagigies 23.16 0.465
Gender, 70/94 116/120 o duration, hrs (22.58/23.57)  (22.50/23.56) :
male/female (42.7/57.3) (49.2/50.8) : Mean RR 773 797.1 0.389
Currently smoking 44 (26.8) 55(233) | 0422 interval, ms (724/881.6) (729/893.3) s
Hypertension 65 (39.6) 68 (28.8) 0.024 Mean HR, bpm 75.4+10.8 74.7£10.7 0.490
Body mass 30.9 27.7 <0.001 HR variability parameters
index, kg/m? (27.2/33.4)  (25.3/30.3) 3 i 105 119.5 0,001
Waist : r08 (80.25/131.75)  (98/150.75) :

X P 96(89/103.8)  91(83/98)  <0.001 - -
circumierence, cm SDNN index, ms 42(32/53) 49 (40/60.75) <0.001
Fasting plasma 109 SDANN, ms 96 (71.5/117.75) 107(87.25/136) = <0.001

94 (86.2/108)  <0.001 : : : -
glucose, mg/dl (100/143:2) RMSSD, ms 21.5(1525/30) 27(20/36.75) | <0.001
g’;ﬂstem] g/l 201 (171/229) 188 (156/221) = 0.043 pNN50, % 3.01(1/9) 5.7 (2/11) 0.002

- HR turbulence parameters
HDL
cholesterol, mg/dl 42(37/46.7) 48 (42/55) | <0.001 Turbulence -0.002 -1.212 <0.001
LDL cholesterol, mg/dl | 122 (97/147) 115 (94/146) | 0320 f’r”s;‘"ﬂ% (ELoR0/0599) (-3.312/-0.004)
Triglycerides, mg/dl 166 (118/208) 104 (79/134)  <0.001 sl‘;;e ;’S‘j;m 3.24(1.76/620) 6.57(3.52/13) = <0.001
HbAlc, % SOISTICZIN 54(5/59) BOGOH —————— s
Triglyceride
glucose index 9.138+0.543 8.561+0.474  <0.001 0 67 240.9; 168((71.2)) <0.001
= 1 S1(31.1 55(23.3 0.082
f)i’:;‘s’::ebi‘:;d}{g 130 (120/140) 120(110/130) <0.001 46(28) 13 (5.9) 20,001
el
Diastolic blood Data are number (%), mean+SD, or as median (25/75% interquartile ran-
pressure, nmHg 80 (70/85) 75(70/80) 1 <0.001 ge). MetS, metabolic syndrome; pNNSO0, the proportion of adjacent RR in-
LV ejection fraction, % B 85(602/& 65 (60/67 0.1 tervals differing by >S50 ms in the 24 hr recording; RMSSD, the square root
T S o? r]ac o si(602y/e7) (60/67) A of the mean squared differences of successive NN intervals; SDANN, the SD
th'tekr: entricular septum 11.3+1.74 10.9+1.83 0.024 of the average NN intervals calculated over a S-min period for the entire
1 ess,.mrn recording; SDNN, the SD of all NN intervals; SDNN index, the mean
:LV li"j:tﬂ’lor wall 10,6+1.55 10.1+1.70 0.009 of the deviation of the 5-min NN intervals for the entire recording,
ickness, mm
Left atrial diameter, mm 35 (32/38) 34.5(31/38)  0.087

Data are number (%), mean+SD, or as median (25/75% interquartile
range). HDL, high-density lipoprotein; LDL, low-density
lipoprotein; LV, left ventricular; MetS, metabolic syndrome.

autonomic dysfunction. TO was higher in patients with
MetS. This is associated with a higher probability of cardiac
autonomic impairment. While HRTc 0 subjects were mostly
in the control group, the frequency of HRTc 2 was about
S times higher in the MetS group (Table 2).

Correlation analysis

Correlations between the TyG index and HRV/HRT
parameters are presented in Table 3. There were significant
correlations only in the MetS group.

Multiple linear regression analysis

Table 4 presents independent variables of parameters
indicating HRV and HRT. After multiple linear
regression analysis, age, FPG and TyG index were found
to be independent predictors of almost all HRV and HRT
parameters. Age was an independent predictor of SDNN,
SDNN index, SDANN, TO and TS. TyG index had also
independent associations for the same parameters except for
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Table 3. Correlation coefficients between triglyceride glucose
index and parameters of HR variability and HR turbulence

1 a4t MetS Control
HR variability group (n=164) group (n=236)
parameters
r p-value r p-value
SDNN, ms -0.315 <0.001 -0.081 0.213
SDNN index, ms -0.298 <0.001 -0.062 0.345
SDANN, ms -0.285 <0.001 -0.101 0.122
RMSSD, ms -0.263 <0.001 -0.085 0.191
pNNS50, % -0.160 0.040 -0.099 0.128
HR turbulence parameters
Turbulence onset, % 0.204 0.009 0.015 0.817
Turbulenceslope, 0760 IS0GOIME -0.120 = 0,066
ms/RR
$h0 wblpace 0365 <0001 0006 0922
category

MetS, metabolic syndrome; pNNS0, the proportion of adjacent
RR intervals differing by >50 ms in the 24 hr recording; RMSSD,
the square root of the mean squared differences of successive NN
intervals; SDANN, the standard deviation of the average NN
intervals calculated over 5-min period of the entire recording;
SDNN, the standard deviation of all NN intervals; SDNN index,
the mean of the deviation of the 5-min NN intervals

over the entire recording.
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Table 4. Results of multiple linear regression analysis for determining the best predictors
affecting parameters of HR variability and HR turbulence in patients with metabolic syndrome

Variables SDNN SDNN index SDANN RMSDD pNNSO TO .= . IS
Age 3
Beta (standardized) <0.266 -0.242 -0.271 - - 0.228 -0.338
p-value <0.001 <0.001 <0.001 <0.001 <0.001
Triglycerid glucose index =g 4,
Beta (standardized) -0.188 -0.175 -0.163 - - - -0.153
p-value <0.001 0.002 0.003 0.004
Fasting plasma glucose » _ ' . s
Beta (standardized) -0.125 0.119 -0.135 0.221 -0.214 0.257 -0.187
p-value 0.023 0.035 0,014 <0.001 <0.001 <0.001 <0.001
Constant
Unstandardized B 275.152. 111.700 252.220 38.026 12.663 -5.568 38.753
p-value -<0,001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Adjusted R? 0.150 0.125 0.144 0.046 0.043 0.120 0.208

pNNS0, the proportion of adjacent RR intervals differing by >50 ms in the 24 hr recording;

RMSSD, the square root of the mean squared differences of successive NN intervals; SDANN, the SD of the average NN intervals
calculated over 5-min period of the entire recording, SDNN, the SD of all NN intervals, SDNN index, the mean of the deviation
of the 5-min NN intervals over the entire recording; TO, turbulence onset; TS, turbulence slope.

TO. FPG was an independent determinant of all examined
HRV and HRT parameters (Table 4).

Discussion
We examined whether TyG index is associated with

cardiac autonomic dysfunction, using HRV and HRT

parameters obtained from 24 hr Holter-ECG recordings, in
patients with versus without MetS. Our main findings are
as follows:

1) While the time-domain HRV parameters and the TS
component of HRT were lower in patients with MetS,
the TO component of HRT and HRTc were higher,
indicating an association between cardiac autonomic
dysfunction and MetS;

2) Patients with MetS had higher TyG index values than
those without MetS;

3) TyG index values were negatively correlated with
SDNN, SDNN index, SDANN, RMMSD, pNNS0 and
TS, and positively correlated with TO and HRTc. These
correlations were present only in the MetS group;

4) Age, TyG index and FPG were significant independent
predictors of the impairment on almost all impaired HRV
and HRT parameters.

The new insight gained in this study is that higher
TyG index values may be a potential predictor of cardiac
autonomic dysfunction in patients with MetS.

MetS, with insulin resistance at the center of its
pathophysiology, consists of a complex set of risk factors,
such as impaired FPG and atherogenic dyslipidemia
including increased triglycerides [S]. It has been
shown that the TyG index, which is a product of plasma
triglyceride and FPG levels, is a useful biomarker for
determining insulin resistance [6]. To date, HOMA-IR
is the most widely used index of insulin resistance, but
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the TyG index has been proposed as a reliable alternative
marker. Recently, Son et al. showed that the TyG index was
superior to HOMA-IR in predicting MetS, and they found
8.718 to be a cut-off point for predicting the prevalence
of MetS [7]. In the current study, the mean / median values
of the TyG index were 9.138/9.158 for the MetS group and
8.561/8.513 for the control group. The values were higher
and lower, respectively, than the cutoff value of above
mentioned study.

Previous studies have shown a relationship between
insulin resistance and altered cardiac autonomic function
in patients with MetS [12, 13]. Although the link between
insulin resistance and the mechanisms causing cardiac
autonomi¢ impairment is complex, mitochondrial
dysfunction has been stated as the leading factor [3].
Increased mitochondrial production of free radicals
due to hyperglycemia-induced oxidative stress and to
many other factors damages the autonomic nerve fibers
innerving the heart and blood vessels [3]. The first sign of
impaired cardiac autonomic function is a decrease in HRY,
which is apparent at the subclinical stage [10]. Reduced
HRV can be evaluated with a series of simple clinical tests
called cardiovascular autonomic reflex tests (CARTS) or
more easily with digital 24 hr Holter-ECG [3]. Studies
comparing Holter-based analysis and CARTs have found
a high correlation between both techniques [14]. In our
study, Holter-based HRV and HRT parameters were found
significantly lower or higher, respectively, in the MetS group
than in the control group, indicating cardiac autonomic
dysfunction. We observed that the values of RMSSD
and pNNS50, which mainly assess parasympathetic
function, and SDNN and its derivatives, which reflect both
parasympathetic and sympathetic function [3], decreased in
patients with MetS. More exciting, however, is that our study
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revealed the association of these Holter-based parameters
with the TyG index in patients with MetS. Previously,
the relationship between TyG index and cardiac autonomic
neuropathy had been demonstrated in type 2 diabetic
patients [ 15]. In contrast, we showed that the TyG indexis an
independent risk factor for cardiac autonomic dysfunction
in non-diabetic patients with MetS. Similarly, in an ancillary
study of the Atherosclerosis Risk in Communities Study,
Poon et al. showed an inverse relationship between insulin
resistance and cardiac autonomic function in older subjects
(average age 78 yrs) without diabetes by using 48-hr
ambulatory ECG [16]. In that study, the TyG index quartiles
from first to fourth were equal to (7.25, 8.24), (8.25, 8.54),
(8.55,8.81) and (8.82,9.93), respectively. Although subjects
were not grouped according to the presence of MetS, they
found that higher TyG index values (ie, quartile 4 vs
quartile 1) were associated with lower HRV values [ 16]. This
is consistent with our findings. Since it was already known
that aging itself impairs cardiac autonomic functions [17]
it was valuable to demonstrate the relationship between TyG
index and cardiac autonomic dysfunction in the younger
population included in our study.

HRT parameters, TO and TS, have been previously
shown to be adversely affected in non-diabetic patients
with MetS [18]. Our findings are consistent with the results
of previous studies, and they show the relationship between
HRT parameters and insulin resistance. Since neuropathy
affects the longest nerve fibers first, the first manifestations
of cardiac autonomic dysfunction are those associated
with vagus nerve damage [3]. Because TO and TS are
significantly vagal dependent, they may become abnormal
from early phases of the autonomic impairment [19].
We found higher TO and HRTc values and lower TS values
in patients with MetS, and these values were independently
correlated with the TyG index in which higher values may
indicate cardiac autonomic dysfunction from the early
stages of the disorder.

Cardiac autonomic dysfunction is an important public
health problem, as it causes silent myocardial ischemia
and infarction, arrhythmias, orthostatic hypotension,
cardiomyopathy, and perioperative cardiovascular instability,
resulting in increased morbidity and mortality [3, 4].
Considering that the MetS is often a prediabetic state, this

and similar previous studies have shown that cardiac
autonomic dysfunction is a condition directly related
to insulin resistance and is present even before the onset of
overt diabetes [16]. Since insulin resistance is a modifiable
risk factor and can be improved with lifestyle-based and
medical interventions [20, 21], it could be an important
target for primary prevention of cardiac autonomic
neuropathies. Accordingly, TyG index, a novel marker of
insulin resistance, may be used both for screening and for
early diagnosis of cardiac autonomic dysfunction.

Study limitations

The fact that CARTs were not performed to diagnose
cardiac autonomic neuropathy can be considered a major
limitation of this study. However, the correlation between
CARTs and Holter-based tests is quite strong [14]. Another
limitation was the use of only time-domain analyzes
of the Holter-based HRV tests, but many time and frequency
domain variables obtained during the 24hr period
were found to be highly correlated with each other [8].
In addition, we could not provide a cutoff TyG index value
to predict the presence of this disorder in patients with MetS.
The reason for this is that cardiac autonomic dysfunction
could not be determined as a categorical value, that is, either
present or absent, as we did not use CARTS. Future studies
that overcome these limitations will increase the power
of the TyG index in recognizing cardiac autonomic
dysfunction in patients with MetS.

Conclusion

This study demonstrated an independent relationship
between impaired cardiac autonomic function and the TyG
index, an easily accessible, inexpensive, and sensitive
marker of insulin resistance. Accordingly, higher TyG index
values may be a potential predictor of cardiac autonomic
dysfunction in non-diabetic patients with MetS.

Funding
No funding source supported this study.

No conflict of interest is reported.

The article was received on 15/02/2022

REFERENCES

1. Spallone V. Update on the Impact, Diagnosis and Management of Car-
diovascular Autonomic Neuropathy in Diabetes: What Is Defined,
What Is New, and What Is Unmet. Diabetes & Metabolism Journal.
2019;43(1):3-30. DOI: 10.4093/dm;j.2018.0259

2. Williams SM, Eleftheriadou A, Alam U, Cuthbertson D], Wild-
ing JPH. Cardiac Autonomic Neuropathy in Obesity, the Metabol-
ic Syndrome and Prediabetes: A Narrative Review. Diabetes Therapy.
2019;10(6):1995-2021. DOI: 10.1007/513300-019-00693-0

ISSN 0022-9040. Kapasoaorin. 2022;62(6), DOIL: 10.18087/cardio.2022.6.02049

3. Balaofilu AS, Muderrisoglu H. Diabetes and cardiac autonomic neu-
ropathy: Clinical manifestations, cardiovascular consequences, diag-
nosis and treatment, World Journal of Diabetes. 2015;6(1):80-91.
DOI: 10.4239/wjd.v6.i1.80

4. Tatarchenko LP,, Zaitseva AV, Molokova E.A. Silent Myocardial
Ischemia as a Result of Cardiac Autonomic Neuropathy. Kardiologiia.
2019;59(5):13-7. [Russian; Tarapuerxo W.I1, 3afiqesa A.B., Moao-
xosa E.A_ Beafoaenas mmesus MHOKRPAR KAK CACACTENE ARTOHOMHON

49



5 OPHUTHHAABHBIE CTATBM

10.

11.

12.

S0

KapamaAsHo#t Hefiponarin. Kapanoaorns. 2019;59(5):13-7]. DOI:
10.18087 /cardio,2019.5.2639

. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Frank-

lin BA et al. Diagnosis and Management of the Metabolic Syndrome;
An American Heart Association/National Heart, Lung, and Blood
Institute Scientific Statement. Circulation. 2005;112(17):2735-52.
DOI: 10.1161/CIRCULATIONAHA.105.169404

. Unger G, Benozzi SF, Perruzza F, Pennacchiotti GL. Triglycerides

and glucose index: a useful indicator of insulin resistance. Endo-
crinologia y Nutricién. 2014;61(10):533-40. DOI: 10.1016/j.en-
donu.2014.06.009

. Sen D-H, Lee HS, Lee Y-J, Lee |-H, Han J-H. Comparison of triglyc-

eride-glucose index and HOMA-IR for predicting prevalence and
incidence of metabolic syndrome. Nutrition, Metabolism and Car-
diovascular Diseases. 2022;32(3):596-604. DOI: 10.1016/j.num-
ecd.2021.11.017

. Heart rate variability. Standards of measurement, physiological in-

terpretation, and clinical use. Task Force of the European Society

of Cardiology and the North American Society of Pacing and Elec-
trophysiology. European Heart Journal. 1996;17(3):354-81, PMID:
8737210

. Bauer A, Malik M, Schmidt G, Barthel P, Bonnemeier H, Cygankie-

wicz I et al. Heart Rate Turbulence: Standards of Measurement, Phys-
iological Interpretation, and Clinical Use. Journal of the Ameri-

can College of Cardiology, 2008;52(17):1353-65. DOI: 10.1016/).
jc.2008.07.041

Metelka R. Heart rate variability - current diagnosis of the cardiac au-
tonomic neuropathy. A review. Biomedical Papers. 2014;158(3):327-
38. DOIL: 10.5507/bp.2014.025

Lin K, Wei L, Huang Z, Zeng Q. Combination of Ewing test, heart rate
variability, and heart rate turbulence analysis for early diagnosis of di-
abetic cardiac autonomic neuropathy. Medicine. 2017;96(45):28296.
DOI: 10.1097/MD.0000000000008296

Carvalho LP, Di Thommazo-Luporini L, Mendes RG, Cabiddu R, Ric-
¢i PA, Basso-Vanelli RP et al. Metabolic syndrome impact on cardi-

ac autonomic modulation and exercise capacity in obese adults. Au-

13.

14,

1S.

16,

17.

18.

19.

20.

21

tonomic Neurosclence. 2018;213:43-50. DOL: 10.1016/j.aut-
new,2018.05.008

Chang C-J, Yang Y-C, Lu F-H, Lin T-S, Chen }-J, Yeh T-L etal, Al-
tered Cardiac Autonomic Function May Precede Insulin Resis-

tance in Metabolic Syndrome. The American Journal of Medicine,
2010;123(5):432-8. DOI: 10.1016/j.amjmed.2009.07.031

Howorka K, Pumprla J, Schabmann A. Optimal parameters of
short-term heart rate spectrogram for routine evaluation of diabet-

ic cardiovascular antonomic thy. Journal of the Autonom-

fc Nervous System. 1998;69(2-3):164-72, DOI: 10,1016/S0165-
1838(98)00015-0

Akbar Md, Bhandari U, Habib A, Ahmad R. Potential Association

of Triglyceride Glucose Index with Cardiac Autonomic Neuropathy
in Type 2 Diabetes Mellitus Patients. Journal of Korean Medical Sci-
ence. 2017;32(7):1131-8. DOI: 10.3346/jkms.2017.32.7.1131
Poon AK, Whitsel EA, Heiss G, Soliman EZ, Wagenknecht LE, Suzu-
ki T et al. Insulin resistance and reduced cardiac autonomic function
in older adults: the Atherosclerosis Risk in Communities study. BMC
Cardiovascular Disorders. 2020;20(1):217. DOL: 10.1186/512872-
020-014%6-2

Almeida-Santos MA, Barreto-Filho JA, Oliveira JLM, Reis FP, da
Cunha Oliveira CC, Sousa ACS. Aging, heart rate variability and pat-
terns of autonomic regulation of the heart. Archives of Gerontology
and Geriatrics. 2016;63:1-8. DOI: 10.1016/j.archger.2015.11.011
Erdem A, Uenishi M, Kiigikdurmaz Z, Matsumoto K, Kato R, Hara
M et al. The effect of metabolic syndrome on heart rate turbulence in
non-diabetic patients. Cardiology Journal. 2012;19(5):507-12. DOI:
10.5603/¢j.2012.0092

Pop-Busui R. Cardiac Autonomic Neuropathy in Diabetes, Diabetes
Care. 2010;33(2):434-41. DOIL: 10.2337/dc09-1294

McAuley KA, Willlams SM, Mann J1, Goulding A, Chisholm A, Wil-
son N et al. Intensive Lifestyle Changes Are Necessary to Improve In-
sulin Sensitivity. Diabetes Care. 2002;25(3):445-52. DOI: 10,2337/
diacare.25.3.445

He L. Metformin and Systemic Metabolism. Trends in Pharmacologi-
cal Sciences. 2020;41(11):868-81. DOL: 10.1016/j.4ips.2020.09.001

ISSN 0022-9040. Kapasosonim. 2022;62(6). DOL: 10.18087/cardio. 2022.6.n12049



g OPUTHHAABHBIE CTATBH

Mehmet Ozgeyik, Ozge Turgay Yildirim, Mufide Okay Ozgeyik, Selim Yildirim
City Hospital, Eskisehir, Turkey

CLINICAL USABILITY OF MORNING SURGE BLOOD PRESSURE

FOR PREDICTING FUTURE HYPERTENSION IN A YOUNG POPULATION
Objective Early diagnosis of hypertension (HT) is a critical issue for physicians. This study was conducted to determine

if morning surge blood pressure (MSBP) could be used to predict future HT. The study also examined which

demographic data in a regression model might help to detect future HT without any invasive procedure.

Material and methods A young population between 18 and 40 yrs of age was included in the study. MSBP and demographic
data were used to determine an optimal model for predicting future HT by using Bayesian information

criteria and binary logistic regression.

1321 patients with 24 hr ambulatory blood pressure monitoring were included in this study. The odds
ratio of 10 units of increase in diastolic MSBP was 1.173511 in the model, which indicates that a 10 mmHg
increase in diastolic MSBP increases the odds of future HT in the patient by 17.4%. The odds ratio of age
was 1,096365, meaning that at each age above 18 yrs, the patients’ odds of future HT rise by 9.6%. The odds
ratios for gender (male) and previous HT were 1.656986 and 3.336759, respectively. The odds of future
HT in males were 65% higher than for females, and a history of HT implies that the odds of future HT were
higher by 230%.

Diastolic MSBP can be used to predict HT in young individuals. In addition, age, male gender, and
previous HT add more predictive power to diastolic MSBP. This statistically significant, predictive
model could be useful in lessening or preventing future HT.

Results

Conclusion
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Introduction

Hypertension (HT) is one of the leading causes of cardio-
vascular events. Long-term exposure to HT further increases
cardiovascular risks [ 1-3]. Early onset HT in the young pop-
ulation increases exposure to the disease’s negative effects
[4]. As a result, early diagnosis of HT is an important issue
for physicians [5]. Morning surge blood pressure (MSBP)
is a well-known condition that foretellscardiovascular events
[6, 7). Elevated values of MSBP are associated with mortal-
ity in elderly patients, however studies in the young popula-
tion are limited in the literature [8-10]. Therefore, we aimed
to investigate whether MSBP can be used to predict future
HT in young people. In addition, we also aimed to deter-
mine what demographic data and which regression model
may best help to detect future HT without any extrainvasive
assay being performed in the out-patient clinic.

Material and methods
Study Population

This study was a retrospective cohort study. Inclusion
criteria were patients aged between 18 and 40 yrs with

ISSN 0022-9040. Kapanoaorna, 2022;62(6). DOL: 10.18087 /cardio.2022.6.01924

24hr ambulatory blood pressure monitoring (ABPM).
ABPM was performed to patients who claimed to have
high blood pressure in their daily lives. Pregnancy, severe
chronic systematic diseases (except diabetes mellitus),
3 missing consecutivevalues of ABPM, less than 70% correct
calculation of blood pressures, and repeated blood pressure
values at 5 min intervals were excluded. The patients’
demographic data, ambulatory blood pressures, diabetes
mellitus status, and blood variable data were also recorded.
Hypertension was determined according to the latest
European Society of Cardiology Hypertension Guideline
[11]. Diagnostic threshold for HT was >130/80 mmHg over
24 hrsaccording to ABPM. The study population was grouped
as Future HT and No Future HT. Future HT was defined as
those who were diagnosed with HT after ABPM, those who
started to take HT medication after ABPM, or those who had
stabile HT under treatment until ABPM and then received
an increased dose of medication after ABPM. No Future
HT was defined as those who were not diagnosed with HT
after ABPM, those who did not start to take HT medication
after ABPM, or those who had diagnosis of HT before ABPM
and then did not change the dose and type of medication
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after ABPM. Hypertension medication included angiotensin
converting enzyme inhibitors /angiotensin receptor blockers,
calcium channel blockers, diuretics, or their combinations
as was appropriate for the patients. The follow-up time was
defined as the date of ABMP monitoring to the date of last
contact to our medical center. The patients were followed up
according to whether they had been diagnosed with HT and
whether HT treatment had been started.

ABPM and MSBP

24 hr ABBP (Custo Screen 300, Custo Med, Ottobrunn,
Germany) was performed on all patients. Blood pressure
was measured at 30-min intervals between 06.00-22.00 hrs
and at 1-hr interval between 22.00-06.00 hrs. Participants
with 70% or more valid blood pressure values,>20 daytime
measurements (with at least 2 valid readings per hr), and
>7 night-time measurements (with at least 1 valid reading
per hr) were included in the study. MSBPvalues were
calculated for all systolic, diastolic, and mean blood pressure
values. The MSBP value was calculated by subtracting
the lowest blood pressure during sleep from the average
of the 4 consecutive values just after awakening. Systolic
MSBP (sMSBP), diastolic MSBP (dMSBP) and average
MSBP (aMSBP) were obtained for all individuals aMSBP
values were obtained from average BP values (Average BP =
2/3xDiastolic BP + 1/3xSystolic BP).

Statistical analyses

The analyses were conducted using SPSS 22.0 (SPSS for
Windows 22.0, Chicago, IL, USA) and R (R 4.0.2, Vienna,
Austria) [12]. The data consisted of both categorical and
continuous variables, which were split into two groups
depending on whether the patient exhibited HT and
whether the patient’s already existing condition worsened
after ABPM. Comparison of categorical variables between
the groups was performed using the chi square (y*) test.
The normality of the distribution of all continuous variables
was evaluated with the Kolmogorov = Smirnov test and p
value bigger than 0.05 was assumed as normal distribution.
Normally distributed and non-normally distributed values
were shown as mean + standard deviation (SD) and median
(range), respectively. If the continuous variables distributed
normally, Independent Samples T-tests were used and if
distributed non-normally, Mann-Whitney U tests were used
for comparison.

Consequently, the two groups (Future HT and No Future
HT) of aMSBP, dMSBP and aMSBP were compared using
Independent Samples T' tests. The abilities of the morning
surge blood pressures (aMSBP, sMSBP, and dMSBP) to
detect future HT were analyzed by receiver operating
characteristic (ROC) curves. The optimal cut-off value
was obtained fromTheClosestto (0, 1) Criteria (ER) in the
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ROC curve analysis.ER was calculated as ( (1-sensitivity)?* +
(1-specifity)?) /2,

Finally, binary logistic regression was employed to model
future HT. Eight models were examined where various
combinations of morning surge pressure measures were
considered in each model. Additionally, age, male gender,
and previous history of HT were considered as control
variables in each model. Model (1), the first model, included
all the MSBP variables, as well as the aforementioned extra
control variables. Model (8), the last model, only contained
age, gender and HT history.

These models were compared with the Bayesian Infor-
mation Criterion (BIC) along with various measures of
predictive performance. BIC evaluates how well a model fits
to the data, or in other words it presents a scale that is useful
for determining which model describes better the variation
in the dependent variable. BIC is calculated as follows:

BIC = (-2xLL) + (log (N) x k).

Where log (N) has the base called the natural logarithm,
LL is the log-likelihood of the model, N is the number
of examples in the training dataset, and k is the number of
parameters in the model. Among the models, the one with
the smallest BIC fits the data best. Next the optimal cut-
off value for each model was again obtained by the ER.
Subsequently, this makes it possible to observe the predictive
power of all models, given the optimal cut-off value.

There are many measures to specify the predictive
performance of classification methods. The most popular are
presented in the caret library of R [13]. We have presented
accuracy, no information rate, prevalence, Kappa, sensitivity,
specificity, positive predictive value, negative predictive
value, detection rate, detection prevalence and balanced
accuracy for the eight binary logistic models estimated.

Accuracy is the ratio of correct prediction to overall
predictions. The no information rate is a similar measure,
however instead of predicting every patient to be positive;
the no information rate predicts that all patients belong
to group with the most members. The Kappa statistic was
initially introduced as a measure of inter-rater reliability,
however in this context it measures how far the estimated
model varies from a totally random system. In other words,
Kappa shows how well the models’ predictions match
the actual groups to which the observations belong, while
controlling for assigning groups randomly to a model. To
summarize, we used BIC to identify which models fit
the data better, and we used the predictive performance
measures (accuracy, kappa, and no information rate) to
determine which of the putative models best predicts, for
the given optimal cut-off value, future HT. Also, the ROC
curve of the preferred model is presented, so that the
preferred model can be compared with the individual MSBP

ISSN 0022-9040. Kapanoaoriu. 2022;62(6), DOL; 10.18087/cardi0.2022.6.n1924
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Fisum 1. ROC curve anajyses of the morning surge Table 1. Comparison of demographic and blood
blood pressures according to future hypertension analysis data according to Future HT and No Future HT
0 ROC Curve Parameters Future HT =~ No Future HT P
Age (yrs) 36(19-40) 32(18-40)  <0.001
Cholesterol (mg/dl)  19693£46.15  182.77£37.94 286
0 7 Hemoglobin (g/dl)  1435£194  14.05:181 399

Creatinine (mg/dl) 0.78+0.13 0,77+0.13 295

04 Na+ (meq/dl) 138.79:2.1 13869228 780
K+ (meq/dl) 4241033 4.24+0.33 200
04 Gender (female) 255/538 468/783 <0.001

Sensitivity

Prev. HT 91/538 55/783 <0.001
02 Diabetes mellitus 55/538 42/783 0,001
Follow-up time (days)  656.34213.65  655.03+214.52  0.359
T v T Data are mean (range), ratio, or mean+SD. HT, hypertension;
"_sp,dﬁdq Na,sodium; K, potassium; Prev. HT,previous hypertension,
2 ROC Curve
Table 2. Statistical analyses of morning
i surge blood pressures according to Future HT
Parameters ‘Future HT  No Future HT P
= sMSBP (mean+SD)  29.74£13.89  28.11£12.76 _ 0.038
£ Y dMSBP (meantSD)  23.19£1049  21.41%951  0.002
3 ’ aMSBP (meantSD) 255741103  23.6649.99  0.002
o. : dMSBP sMSBP,systolic morning surge blood pressure;
dMSBP, diastolic morning surge blood pressure;
0.2 aMSBP, average morning surge blood pressure.
e oy D was 32 (18-40) yrs. 97 (7.3%) patients were diagnosed with
1-Specificity diabetes mellitus. Table 1 shows the demographic data, follow-
- ROC Carve up time, and blood analysis data grouped according to Future
and No Future HT.sMSBP, dMSBP, and aMSBP values were
08 compared according to Future or No Future HT, and their
mean values differed significantly (Table 2).
0,6

Figure 2. ROC curve analysis

s | ' of Model 6 (best model) according to future HT

Sensitivity

02 ROC Curve
1,0
0
0 02 04 06 08 10 0,8
1-Specificity
Asymptotic 95% Y
Asymptotic > Confidence Interval £
Parameters | Area Signibicance Cut-off e Topae 3 »
Limit Limit £ 04
SMSBP |0.536| 0039 | 3058 | 0501 | 0570 Sl
dMSBP |0.552 0.002 23.13 0.518 0.587 02
aMSBP | 0.551 0.003 24.41 0.517 0.585
% oz o+ 05 08 1o
variables. Statistically significance was assumed as p value 1-Specificity
smaller than 0.05.
Asymptotic 95%
Results nl:::n Axen sBrror Slgnlﬁl:::: Confdmice ot
1321 patients with 24 hrABPM were included in this : Lower:: | iUpper
Stlldy. 723 (54.7%) patients were fcmale’ and the median age Model6 [0.707| 0,015 <0.001 0.678 0.737
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Table 3. Models (1-8) of the morning surge blood pressure and demographic
variables according to binary logistic regression and Bayesian information criteria

Parameters (1) (2) (3) (4) (s) (6) (7 (8)
MSEP -0.025 -0.006 -0.021 - 0.007 - - .
(0.014) (0.008) {0.011) - (0.005) - - -
-0.012 0.022* - 0.012 0 0.016* = -
MR {0.024) {0.01) = (0.019) z (0.006) - -
0.055 - 0.038% 0.004 = - 0.015** 2
SRR (0.035) - (0.014) (0018) = ; (0.006) ;
AR 0.092** 0.092** 0.092** 0.092%* 0.0937* 0.092** 0092" 0.093**
(0.011) (0.011) (0.011) {0.011) (0.011) (0.011) (0.011) (0.011)
Sk 0.520** 0.518** q.sz'lf* 0.503** o_.sos*f" 0.505** ot497# 0.526™
(0.13) (0.130) {0.130) (0.129) {0.129) (0.129) (0.129) (0.128)
- 1212** 1.209** 1;,12_:* 1.205** 1205 1.205** 1204 1212*
(0.188) (0.188) (0.188) (0.188) (0.188) (0.188) (0.188) (0.188)
Camiiadt -4.519* -4.509** -4.529%* -4.553* -4.390%* -4.544** -4._549“ -4.203**
(0.408) (0.407) - (0.408) {0.407) (0.402) (0.405) (0.407) {0.378)
Obs. 1321 1321 1321 1321 1321 1321 1321 1321
LL -735.009 -736.343 -735.149 -736.632 -738.819 -736.656 -736.835 -739.823
BIC. 1520.320 1515.803 1513.415 1516.381 1513.570 1509.243 1509.601 1509.390
g‘l’;’;‘l 0.29890 0.30303 029547 0.30714 029762 0.30610 0.30319 0.31169
Accuracy 0.6571 0.6586 0.6518 0.6646 0.6412 0.6654 0.6556 0.6480
Prevalence 0.462S 04519 0.4739 0.4391 0.4784 0.4398 0.4489 0.4504
No Inf. Rate 0.5375 0.5481 - 0.5261 0.5609 0.5216 0.5602 0.5511 0.5496
Kappa 02936 0.2907 02891 02964 02701 0.2976 02827 0.2678
Sensitivity 0.4599 0.4606 0.4553 0.4664 0.4446 0.4672 04570 0.4487
Specificity 0.8268 0.8218 0.8288 0.8205 0.8215 0.8203 0.8173 0.8113
Pos. PredVal. 0.6955 0.6807 0.7054 0.6708 0.6955 0.6708 0.6708 0.6609
Neg. PredVal. 0.6401 0.6489 0.6281 0.6619 0.6172 0.6630 0.6489 0.6423
Det. Rate 02127 0.2082 0.2157 0.2051 02127 0.2051 02051 0.2021
Det. Prev. 0.3058 0.3058 03058 0.3058 030358 0.3058 0.3058 0.3058
Bal. Accuracy 0.6433 0.6412 0.6420 0.6434 0.6331 0.6439 0.6372 0.6300

*p<0.05, and*"p<0.01. sMSBP,systolic moming surge blood pressure;dMSBP, diastolic morning surge blood pressure;aMSBP, average morning

surge blood pressure; Prev. HT,previous HT; Obs., number of patients; LL, log-likelihood of the model; BIC, Bayesian information criteria.

The success of predicting Future HT regarding
the individual MSBP variables was compared with ROC
curve analysis (Figure 1). The optimal cut-off values for
the binary classifiers were30.58 for sMSBP, 23.13 for dMSBP,
and 24.41 mmHg for aMSBP. Area under the curve values
were 0.536, 0.552 and 0.551 for sMSBP, dMSBP and aMSBP,
respectively. All off ROC curve analyses were statistically
significant (p=0.039, p=0.002 and p=0.003 for sMSBP,
dMSBP and aMSBP, respectively).

In Table 3, the estimates of the eight binary logistic
regression and relevant statistics are presented. In these binary
logistic regression models, eight combinations (all subsets) of
MSBP variables were- considered. Additionally, age, gender,
and previous HT history were also included in each model.
Following the model estimates, the number of observations,
log likelihood, and BIC are presented. Next, the optimal cut-
off values according to the ER are presented, followed by
the prediction performance measures of the models depending
on the presented cut-off value.
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Model (6) fit the data better than the other seven competing
models since BIC is lowest for this model. Furthermore,
prediction measures also favor this model. Accuracy, sensitivity,
negative predictive value and balanced accuracyare highest
in-model (6). Kappa also supports model (6) in the sense
that model (6) is the furthest from a system assigning groups
randomly. The only measures that do not favor model (6) are
specificity and positive predictive value. Most of the predictive
performance measures suggest model (6) as a better classifier.
Further more, the ROC curve analysis of the model indicates
that the area under the curve is0.707 (p<0.001), which is higher
than previous ROC curve analyses of individual morning
surge blood pressure indicators (Figure 2). In summary, there
is convincing evidence that dMSBP predicts future HT.
Additionally, age, gender and previous HT variables increase
the predictive power when considered along with dMSBP.

The odds ratio of 10 units of increase in dMSBP was
1.173511in model (6); which indicates that a 10 mmHg
increase in diastolic MSBP increases the odds of future HT

ISSN 0022-9040. Kapastoasorss. 2022;62(6). DOIL: 10.18087/cardio.2022.6.n1924
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in the patient by 17.4%. The odds ratio of age was 1.096365,
meaning of each age above 18 the patients odds of future HT
rise by 9.6%. The odds ratios for gender (male) and previous
HT were 1.656986 and 3.336759, respectively. The odds of
future HT in males are 65% higher than females and a history
of HT implies anodds of deterioration, i.e., future HT, by 230%.

Discussion

This study was conducted to determine if which MSBP value
(systolic, diastolic, or average) is better for detecting future HT
in young people. In addition, we used some basic demographic
data to obtain a usable regression model for predicting future
HT in clinical practice. dMSBP is the stronger parameter
among morning surge blood pressure variables for prediction
of future HT. In addition, basic demographic data such as
age, male gender, and previous HT strengthen the predictive
strength of AMSBP.

Prediction of HT in the young population has always been
amatter of interest, and physicians have conducted many studies of
the subject up to the present time. Especially important, is the fact
that non-invasive and easy accessible methods have been used to
address this problem. Kihonen et al. found that an index of systemic
vascular resistance predicts the incidence of HT' in young patients
(14]. Another study found that Body mass index (BMI) was
associated with HT prediction in an early adulthood population
[15]. The Framingham HT risk prediction model was applied to
young populations in another study that found this model a useful
tool for HT prediction [16]. MostHT prediction studies comprise
metabolic parameters and vascular indices. As previously known,
metabolic parameters such as higher weight, BMI, and waist
circumference are associated with HT, In this study, we aimed to use
more simple parameters like MSBP and demographic parameters
to apply a rapid and easy HT prediction model to early adults.

ABPM i a valuable tool to detect HT and HT subtypes (e.g.
white-coat, masked, nocturnal HT) in clinical practice [17].
ABPM should be preferred to office blood pressure monitoring for
HT tracking from early adulthood to late adulthood [18]. ABPM
studies were mainly designed to evaluate dipper/non-dipper and
blood pressure variability parameters [18, 19]. MSBP parameter
were mainly used for cardiovascular mortality prediction [20, 21].
However, no previous studies on MSBP for prediction of future
HT have been found in the literature. Therefore, this study may
add valuable information to the literature.

Hypertension is one of the most important chronic diseases
that affect cardiovascular risk and events. Aortic stiffness and
carotid intima-media thickness reflect the state of the major
vessels, and these are predictors of cardiovascular events [22-
24]. It is also known that HT and these conditions accompany
each other [25]. However, it is not clear whether HT' causes
these conditions or whether these conditions cause HT (25,
26]. In addition, MSBP was found to be associated with aortic
stiffness and carotid intima-media thickness [27, 28]. In the

(SSN 0022-9040. Kapaoaorss. 2022;62(6). DOI: 10.18087/cardio.2022.6.n1924

light of these data, prolonged exposure to high MSBP can cause
aortic stiffness, which may explain the mechanism of the later
development of HT. However, this issue is not clear, and more
studies should be performed to explain this mechanism.

In this study, prediction of future HT was best modeled
with dMSBP, age, male gender, and previous HT. All these
parameters can be obtained easily in out-patient clinics. In this
study, we aimed to evaluate our prediction of future HT with
basic demographic data and MSBP. Ageing is one of the leading
causes of HT. Inflammation, oxidative stress, and endothelial
dysfunction have cumulative, negative effects on the arterial
vasculature and increase vascular resistance [29]. Although,
our study population consisted of young adults, vascular ageing
begins from birth. Male gender is a greater risk of developing HT.
This is attributed to hormonal differences, and after female post-
menopause, the risk is equalized [30]. Importantly, estrogens
influence the vascular system by inducing vasodilatation,
modulating the renin-angiotensin aldosterone system, inhibiting
vascular remodeling processes, and the sympathetic system [31].
In the present study, the study population was under 40 yrs old,
and most of the females were of reproductive age. This situation
explains the gender differences found in our study.

In conclusion, HT isa disease that progresses insidiouslyand
creates long term exposure to cardiovascular events. Therefore,
it is important to make a diagnosis before HT progress. In
the young population, early diagnosis of HT is a subject of
interest. In the present study, we found that MSBP parameters
(especially dMSBP) may be used for predicting HT in young
people. In addition, age, male gender, and previous HT add
more predictive power to dMSBP.

Limitations

Firstly, this was a retrospective study. In the future,
prospective studies are needed to investigate this issue.
Secondly, the mean follow-up time was approximately 2 yrs.
This is a shorter time compared with other studies, so future
studies should follow the patients much longer. Thirdly, our
demographic data did not include weight, height, body mass
index, waist circumference, and pregnancy status. All these
parameters affect blood pressure, so they should be included
in future studies. Another limitation was that the patients who
had diagnosis of HT after ABPM were not grouped according
to different HT medication therefore they were not studied
with statistical analyses. Finally, considering the retrospective
nature of this study, we could not control daily stressors during
ABPM, so we could not standardize this situation.
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MHKAUCHUPAH — HOBAS 3PA B TUIIOAUIIUAEMUYECKOU TEPATIUH

MHKAMCHPAH — HOBBIAl PHITOAHMHACMHYECKHA Npenapat, HErubnpyousi cerTes Heaka PCSK9 ¢ nomompio npoyecca, Hassisa-
emoro «PHK-usrepdepenuma», 1 npeacrasasiomus coboit Asyxuenoveunyio moauduumnposannyio PHK, ceasannyio ¢ yrae-
8OAHOM MoAekyaoit N-amersarasakrosamuna (GalNAC) - AMraHAOM ACHAAOTAMKONPOTEHHOBOTO PEHENTOPA, IKCHPECCHPYIO-
merocs renarounrami. [lonaaas B renarouyTsl, HHKAHCHPAH Bhi3biBaeT pacmenaenie marprnunon PHK u coorsercreylomee
cHipxerue curTesa 6eaxa PCSK9, B csoio ouepess 310 NPHBOANT K YCHAGHRIO 3AXBATA LHPKYAMPYIOIIHX AMIONPOTEHAOR HH3KOH
naorsocrs (AHIT) crienudryeckuMu penenTopasst renarouMToB H COOTBETCTBEHHO K CHIDKEHMIO HX KOHUEHTPAUMH B KPOBH.
SddexrusHOCTS ¥ 6e3ONACHOCTL NPHMEHEHHA HHKAHCHPAHA AAR CHIDKeHMA KOHueHTpaumm xosectepuna (XC) AHIT s xpo-
BH H BAMSHHSA HA PHCK PR3BUTHSA KHHUYECKHX OCAOKHEHHH aATEPOCKAEPO3a GBIAH MIYHEHDbI I M3YHAKTCH B PAMKAX NPOrpaMMbl
ORION, BxA0H0I1El GOABIIOE YHCAO KAHHHYECKHX HccAeaoBanHit. [To pesyArraTaM BHIIOAHEHHA POTrPAMMbI B HACTORIEE BPE-
M5l NOKA3ZAHO, HTO HHKAMCHPaH 3ddexTnBro crmxaer yposers XC AHTT nuacToTy passHTHA CEPALYHO-COCYANCTHIX OCAOKHEHMT
B OTCYTCTBHE KAHHHNECKH 3HAYHMBIX HeOAArONPHATHIX peaKiui. BOKHBIM MPEHMYNIECTEOM HHKAKCHPAHA MO CPABHEHMIO C APY-
PHMH ARITHACHIDKAIONIHMH TIPENAPaTaMy SBASETCA PEKHM €ro BBEACHHS — 2 Pa3a B roa, MO3BOASIONIHA SHAYHTEARHO JIOBLICHTE

NPHBEPKEHHOCTH NAIHEHTOB K ACHeHHIO # 3 PEKTHBHOCTD FHIOAKTTHAEMHYIECKOH TePanuH.
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MHOTI'OYHCAEHHBIX 3MTHAEMHOAOTHYECKHX M PAHAOMH3HPO-
Bnammx KAMHIMECKHX HCCACAOBAHHAX YCTAHOBAEHO, TO MO-
BLILUEHHLIA YPOBEHb XOAGCTEPHHA AHTIONPOTEHAOB HHIKOH
naotHocti (XC AHIT) sBAseTcs OCHOBHBIM 3THONATOreHe-
THYECKMM (PAKTOPOM CePACYHO-COCYAMCTHIX 3aboaeBanmit are-
pockaeporideckoro renesa. CorsacHo pesyAbTaTaM MHOIO-
IJEHTPOBBIX PAHAOMHZHPOBAHHBIX HCCACAOBAHMI, HCIIOAB30-
BaHHE CTATHHOB SBAAETCA «30A0THIM CTAHAAPTOM» TepamnmH
ans criokenns yposrs XC AHIT [1]. Oamaxo sansisie kaumde-
CKOW NPAKTHKH NMOKA3aAH, 4TO SHAMHTEALHOE YHCAO MALHEHTOB
C OueHb BHICOKMM H BBICOKMM CEPAETHO-COCYAHCTBIM PHCKOM
He pocruraior teaesbix yposueit XC AHII npu repanuu cra-
THHAMH AMDO H3-32 HENepeHOCHMOCTH BBICOKOMHTEHCHBHO-
o pexHMa Aeverus, Anb0 H3-32 TOTO, YTO Y HHX OYeHb BHICO-
kue ucxoansie yposun XC AHIT Kpome toro, spaunreassoe
YHCAO NALHEHTOB C O4YeHb BHICOKHM H BbICOKHM CEPACYHO-CO-
CYAMCTBIM PHCKOM He COBAIOARIOT HEODXOAHMOrO pexmma Te-
panuy, YT0 0COBEHHO BAXKHO, YUHTHIBAA HEOOXOAMMOCTD MO-
KH3HEHHOTO MPHEMA IHITOARMHACMHYECKUX nipenaparos [2-5].
[Nepeustcaennbie o6crosTeAbcTBa 06YCAOBHAN HEOOGXOAMMOCTD
MOKCKA HOBBIX TIOAXOAOB K KOHTPOAIo 33 yposrem XC AHIL

[IpHHUANMHAABHO HOBOE HANMPABACHME B NOBBINICHHH 3¢-
GEeXTHBHOCTH IHIOAMITHACMHMYECKON TEPanHH OTKPBIAOCH TO-
CA€ BBICHEHHS poay feaxa — NponpoTeMHKOHBepTasst CyOTH-
Ansuna/kexcuia 9-ro Tina (PCSK9) — 8 peryasumm coaepia-
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uust AHIT B KpoBH, peaansyemoit uepes Aerpasatiuio penenropa
AHI1 B cocrase kommnaexca ¢ PCSK9 n AHTT nocae nrrepraan-
3a1MM BHYTPb [CNATOLMTA M NPEAOTBPALICHHE €r0 MOBTOPHO-
T'O MOCTYTIACHHS HA TIOBEPXHOCTh KAETXH, OBpaleHnyo K Kpo-
poroky [6, 7). Orcyrcreme B cocTase KOMmAeKca pelenTopa
¢ AHII 6eaka PCSK9 paer BO3aMOKHOCTD peLentopy nosrop-
HO TMOCTYTNATh HA MOBEPXHOCTH KAETKH, YTO CYI@CTBEHHO NOo-
seunaer addexrusnocrs saxsara AHIT renarounmramm. Bel-
SCHEHHE JTOTO MEXAHH3MA MPHBEAO K paspaborke Gaoxaro-
pos PCSK9 na 0cHOBE TEXHOAOrHH MOHOKAOHAABHBIX AHTUTEA,
caA3bBAIONMX 1MpKyaupytomua s kposn PCSK9, apdexrns-
Ho crrokarommx yposerb XC AHIT i puck nporpeccnposanis
arepockaeposa [8]. B mactosmee spems yGeanreanHo mpoae-
MOHCTpHpOBaio, 4To HHrubnposanmne PCSK9 ¢ nomompio Mo-
HOKAOHZALHBIX RHTHTEA MPUBOAKT K YBEAHUEHHIO IKCIIPECCHI
peuentopos AHIT Ha noBepXHOCTH renaTroUUTOB U NOBBINAET
apdexrusrocTs yaaaerns AHIT u3 xposoroka [8-10]. TTomm-
Mo BamaHua Ha yposers XC AHTI, marnburopst PCSK9 oxaant-
BRIOT H IAGHOTPOMNHbIE aTeponpoTexTisHbie addextnt [11].
Aemorcrpauus 3GexTHBHOCTH HHTHOHPOBAHMS LHPKYAH-
pytomero PCSK9 » ornomesmun crikenns yposus XC AHTT
H CHHKCHHS PHCKA Pa3BHTHA CEPACMHO-COCYAHCTBIX OCAQIKHE-
HHil aTepOCKAepPo3a OOYCAOBHAA AKTYAABHOCTH AAABHEMIETO
roucka eme Goaee IPHeKTHBHBIX MOAXOAOB, OBAaAAIONIHX Tpe-
HMYIIECTBAMH 0 CPABHEHHIO € TPAAHIMOHHON Teparmes cra-
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THHAMH H MOHOKAOHAABHBIMH anTHTeAaMH [ 12, 13]. Kpome To-
ro, PCSK9 o6aaaaer pasansubing yHKIHAMH, He CBAIAHHBIMH
C €10 YHACTHEM B AMITHAHOM FOMEOCTase, KOTOphie MOryT ObITs
onpeaesensl Kak ocobsre addexrnr Geaxa. Onu BRAIOHAOT YHa-
crue PCSK9 8 peryasust paboTsl JnHTeAMAABHONO HATPHEBO-
IO KaHAAR, PEreHepallHy MNeYeHH, MOAACPKAHHH LIEAOCTHOCTH
MOAKEAYAOUHOH JKEAS3bl H TOMEeOCTase TAIOKO3b, NMPOTHBOBH-
PYCHOM AKTHBHOCTH, NPOTHBOMAAAPHITHON AKTHBHOCTH, pery-
ASILIHH PA3AHYHBIX KACTOUHBIX CHIHAALHBIX Ty Tel, Anddeperiu-
POBKe KOPKOBBIX HEPBOB, ANONTO3¢ HEAPOHOB M GoAC3HH AAb-
ureiimepa [ 14].

YunteiBas, uro 60Abman wacTs umpkyaupyiomero PCSK9
CHHTeIMPYETCA TNOUTH HCKAIOYHTEABHO B NeMaTolMTaX, YCHAMA
10 paspaboTke HOBBIX NPENAPATOB B NEPBYIO OYepeAb ObiA Ha-
TNpaBAEHbl Ha Pa3paboTKy TEXHOAOIHA BAOKHPOBAHHA €rO CHH-
Te3a MpenMyIecTBeNHO B aTHX KaeTKax [ 15]. B nocaeanue ro-
Abl B 3TOM HATPABACHHH AOCTHIHYT CYIIECTBEHHBIN NPOrpecc,
¥ B HaCTOAUIee BPeMA Pa3pabaThiBAIOTCA HAM HAXOAATCS HA CTa-
AMH  HCTTBITAHMA HECKOABKO TEPCHEKTHBHBIX METOAOB Aeve-
Hui, OAMH M3 3THX METOAOB AeYUEHHS, KOTOPbIH MoKasaa cebs
MHOrOOOIIAIOUIMM HA PA3AHMHBIX ITANAX KAMHHYECKHX MCITBI-
TAaHHH, BXAIOYaEeT MaAble unTepdepnpyomue PHK (MuPHK),
MuPHK u36upareAbHO NOARBASIOT TPaHCASIMIO KOMIIAEMEH-
rapubix neaessix marpuannx PHK (MPHK), ofpasys PHK-
HHAYLHpOBaHHble Komraekcsl raymenus (RISC) [16, 17]. TTo-
croAbKY mcnoassoparne MuPHK 8 xavecrse TepanesThyeckmx
NpPenaparoB ABAAETCH OAHOM M3 CaMBIX «MOAOABIX» (apMako-
AOTHYECKHX TEXHOAOTHI, MAAO H3BECTHON IHPOKON apa-«e6uoﬂ
AYAHTOPHH, PACCMOTPHM €€ TIPHHIHITHAALHBIE MOMEHTBL

Maaste unrepdepupyromue PHK (MuPHK)

Mexanism peryAniiin IKCIPeccHi reHeTHIeckoi Hudopma-
unn, Haswsaembit PHK-unrepdepenument (RNAI), npescras-
AsieT coBoit eCTECTBEHHbI FHAOTEHHBIA MPOIIECE, KOTOPHI Ha-
Gatopaercs B GOABIIMHCTBE JyKAPHOTHYECKHX KAeTOK. OH nopa-
BAAET MOCTTPAHCKPHITLMOHHYHO SKCIPECCHIO KaK HYKEPOAHDIX
(smpycnt), Tak u B pase cayHaes cobersernbix rexos [ 18], u pe-
AAM3YETCH € MOMOIbIO HEGOABIIHX ABYXLEIOYEYHBIX MOACKYA
PHK (19-25 n.n.), nassisaemsix MuPHK. B ecrecrsensnix yc-
sosiax MuPHK o6pasytorcs u3 Goaee KPYNHBIX MPEALIECTBEH-
Huxos Asyxuenouesnoit PHK myrem ee pacmenaenns depmen-
Tom Dicer; koropnift ssaserca pubonykaeasod, criemguaHod
aas asyxuenovednon PHK. MuPHK aasee skarouaercs B co-
cras PHK-6eaxosoro komnaexca RISC (RNA-inducedsilencing
complex), B KOTOPOM MPOMCXOAHT PASAGACHME CMBICAOBOH
1 xoMnaemenTaproi ueneft MuPHK u paspyuenne cymsicaoBoit
uern [19-21]. OcsoBoansumiics oAHONeNOSeHbI YparmenT
PHK, xomrsemenraprsiit Takosomy PHK nesesoro reua, B co-
crase komnaexca RISC HaxoAHT ero, # Bech KOMIIACKC paspyiua-
ercsa aHAOHyKAea30i kommaexca RISK - Argonaute 2 (AGO2),
MIPAIOIIElt KAIOYEBYIO POAb B HHIHGHPOBAHMM TPAHCAALIMH 3a-
mucannoi 8 MPHK undopmaipm o crpykrype koaupyemoro co-
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orsercryioumm reom Geaxa [22, 23]. B pesyasrare ne npouc-
XOAMT CHHTe3a HeAka, KOAMPYEMOTO 1|EAEBEIM FeHOM.

Texuosorns PHK-unrepdepentian (RNAI) ucnoassyerca
AAR penieHHA GOABIIOIO YHCAd MCCACAOBATEABCKHMX H NPHKAIA-
HBIX 33)24 B PasAHMHBIX 06AacTax Gnosorim 1 meamuabs Oa-
HHM M3 CAMbIX MHTEPECHBIX HAITPABACHHI SBAJETCH €€ HCIOAb-
JOBAHME AAS YTIPABACHHS IKCITPECCHET FEHOB B Ae4eBHDIX [ieAsIX.
B macrosmee ppemsi HanboAee yCTICHIHBIM IPHMEPOM €€ Tepa-
IEBTHYECKOTO MPUMEHEHHs CAYXHT HHrHEHpoOBaHHe XCrpec-
cuu resa, xoaupytouiero 6eaox PCSKY, aas criokenns yposus
XC AHIT ¢ nomousio npenapara MHKAHCHpaH.

Huxancupan

MIBKAMCHPaH NpeAcTaBAfeT cO60/ ABYXUENIOUSHHYIO MOAK-
¢uuuposannyo PHK, casannyio ¢ yraeBoAHOM MOAeKyAO#
N-aneruarasaxrosamutia (GalNAC), -~ AMraHAOM acHaAoram-
KOTIPOTEHHOBOTO PEleNTOPa, IKCHPECCHPYIOMIErocs renaro-
UHTAMH,

Muxancupan asaserca MuPHK, cneundmueckn csaswisa-
tomeics ¢ marpuynoin PHK, rpanckpubupyromeit nocaeso-
BaTeABHOCTH rema, koaupytomero PCSK9. Ilpucoeantennbiit
GalNac obecrieunsaer upessnriaino adQexTHBHbIN 3axsar npe-
MapaTa TenaToHTAMA 33 CYET BBICOKOFO YPOBHS IKCIIPECCHH
ACHAAOTAMKOMPOTEHHOBOIO PELENTOPa HA MX KACTOMHOM MeM-
Gpane [24, 25]. CooTBETCTBEHHO B OTAHYME OT MOHOKAOHAAL-
HbIX aHTHTeA — HHrHGUTOpOB PCSKY — nuxAncupan adpdexris-
HO CHIDKAT KAK BHEKAETOUHYIO, TaK H BHYTPHKACTOUHYIO KOH-
LeHTpaIMIo 3Toro Geaka. CxeMaTHYeckH MeXaHMaM AEHCTBHS
rpenapara npeacraBaeH Ha puc. 1 (aaanruposano no [26]).

Mugranucupan TPaHCIIOPTHPYETCA B NeNaTOLMT YEPes aCHAAO-
rauxonpotentossit peterrrop (ASGPR). 3arem ero anTicMbic-
AOBAS LMD CRA3BBACTCA C KOMIACKCOM TOAABACHHS, HHAYIH-
pyemsid PHK (RISC). Aaaee xomnaexc RISC ¢ anTseMbicao-
BOF! L{EIBI0 MHKAMCHpaHa caasbisaer Matpranyio PHK (MPHK)
PCSK9, 410 MpHBOAMT K € ACTPAAALIMH H YMEHBIICHHIO CHHTE3a
6eaxa PCSK9. Beaox PCSK9 obycaoBamBaeT Aerpasaliuio B An-
socomax peuenropa AHIL M3-3a mensmero koasmecrsa Geaxa
PCSK9 cumxaerca paspymenne peuenropa AHIT B ansocomax,
¥ OH MOBTOPHO MOCTYTIAET HA TIOBEPXHOCTD KACTOYHO# MeMbpa-
HBI FeMaTOLUTA, COOTBETCTREHHO YCHAHBAA BHIBEACHHE M3 IMP-
kyasmm AHTT u crsoxan yposens XC AHTL

MakcHMaAbHas KOHUEHTPALHS HHKAHCHPAHA B AA3Me KpPO-
BM AOCTHMraeTcs NpHOAMSHTEABHO uepes 4 ¥ MOCAe MOAKOXKHO-
rO BBEACHHA PEKOMEHAYEMO A03bl (284 Mr) u He obHapyskusa-
eTCa B KpOBH yike depes 48 u nocae sseaenna. Takum obpasom,
npenapar Ype3sbuaiiHO GHICTPO MOMAAAET B OCHOBHYIO TOYKY
NPHAOKEHHS — TeNaToLHThl. JKCIEPHMEHTAABHBIE HCCACAOBA-
HMS Ha 00e3bAHAX NOKA3AAH, YTO TIEPHOA TOAYPACTIAAR HHKAK-
cupana B neveny coctasaser 20004 [14). TTocae moaxoxHo-
'O BBEACHMS BCH AO34 Npenapara 8 redente 48 4 oAHOCTHIO AO-
CTaBASETCA B TENaTOIHThI, M IIPENapPAT HAXOAMTCA TaM B TEYCHHE
AAHTEABHOTO BPEMEHH,
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ObBscHeHeM AAMTEABHOCTH ASHICTBHS NPENapaTa CAYKUT
HabAroaerne, w0 RISC-KOMIAEKC OCTaeTCs aKTHBHbIM AKE T10-
cae Toro, kak npousomaa Aerpasaius MPHK PCSK9; takin 06-
Pa3oM, OAH2 MOAEKYAd HMHKAMCHMPAaHR, AOCTaBAsSeMas B Iemaro-
IMT, MOXET MPEeNATCTBOBATS IKCIPECCHH MHOXECTBA MOAEGKYA
MPHK PCSK9. 3o orpanmumsaer rpancasumuo PCSK9, oa-
HOBPEMEHHO CHIDKasl CHHTe3 H ceKpeiHio Geaxa B cocyaHcTO
PYCAOQ, UTO MPHUBOAHT K 3HAYHTEABHOMY CHIDKeHMH:0 yposas XC
AHIT 8 caisopotke xposu [27].

Ipucoeannenne GalNAC yBeAHMYHAO KAMHHYECKYHO 3¢-
$eXTHBHOCTD M TPOAOAXMTEABHOCTS AEHCTBHS ABYXIeroued-
HOTO OAMTOHYKACOTHAHOTO KOMIIOHEHTa HHKAMCHPAHa 3a CYeT
YBEAMUEHHS 3ATe3HH KOMIIAGKCA K KASTOWHOH Membpae re-
NaTOLMTOB; Yepe3 24 4 nocAe BHYTPHBEHHOIO BBEACHHS Ipe-
napata B ChIBOPOTKE KPOBH He OBIAO €ro MOAEKyA, 9TO MOA-
TBepiKAReT IQeKTHBHbIA, ObICTpHI M crenudHIecKuit
NPHTOK MHKAHCHpaHa B reraronuTs! [ 28-30]. Oy 13 Kato-
9eBBIX TPeHMYIEeCTB, CBA3aHHBIX C TAKMM MEXaHHM3MOM AeH-
CTBHA TIpernapara, SBASEeTCS TO, 4TO OH OyAeT yMeHsImaTs BO3-
ABHICTBHE Mpenapara Ha APYTHE OpraHbl, KpOMe IedYeHH.
Kpome Toro, Anneiisas 3aBHCHMOCTD MEXAY A0307 H addek-
THBHOCTBIO HaDAIOAQAACH MIPH 32MEHE MOACKYA B OAHIOHYKAE-
OTHAHBIX HeTsIX docpopoTroaToM, 2'-O-MeTHAHYKACOTHAAMH
H 2'-O-$TOPHYKACOTHAIMH, MPHBOASIIEH K TIOBBIIIEHUIO MO-
AeKYASDHOR cTabuabHOCTH mpenapara [28]. B pammmx akc-
TIePHMEHTaX Ha MBIIaXx OBIAO TOKA3aHO, YTO BBEACHHE HH-
KAMCHpaHa TIPHBOAMAO K ObicTpoMy cHipkermio Ha 70% koH-
nentpatmu kak MPHK PCSK9, Tax u Geaxa, H CHICKeHMHIO
xornenrpamuu XC AHIT #a 60%, aaqmemycs B TeveHHe He-
CKOABKHX Heaeab [31].
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Kaunugeckas agpekTHBHOCTD
1 6e301macHOCTh HHKAHCHPaHA

SddexTuBHOCTS ¥ HE30NMACHOCTD MPHMEHEHHS HHKAMCH-
paHa aas mHrHOnposanus sxcnpeccuu Geaka PCSK9 s rena-
TONMTAX, COOTBETCTBYIONIErO CHIDKeHHs KoHueHTpaiuu XC
AHIT 5 xpoB# ¥ BAHAHHA Ha PHCK Pa3BHTHS KHHHYECKHX OC-
AQKHEHHH aTepOCKAeP03a, OBIAM H3yueHsI B paMKax Nporpam-
mpt ORION, Bxarouaromneit 60ABIIOE YHCAC KARHHUIECKHX HC-
caeaosanuit ot I a0 I11 asst [32].

Ha npunarve oQMIMAABHOrO paspemieHHs B pSAe CTPaH
(EC, Beauxobpuranus, CIIIA) 0 BOIMOXHOCTH KAMHIYECKO-

-T'O HCITOAB3OBAHMA NMPEnapaTa HHKAHCHPaH C [EADI0 CHIDKEHHA

yposra XC AHIT ocoboe BAusHMe OKa3aAH PE3yABTATHI 3aBep-
menHbIX HecaeaoBanuit [II gassi — ORION-9,-10m-11.

OPHOH-9 [33] npeacrasasiao coboit maane60-KoRTpPOAH-
pyemoe ABOMHOE CAelloe MHOTOIEHTPOBOE PaHAOMM3HPOBaH-
HOE MCCACAOBAHHE IO OLEHKe BAMSHHMS MHKAMCHPaHA HA KOH-
uenrpammio XC AHIT y maumeHTOB C reTepo3HroTHOM ce-
mefiHol runepxoaecrepruessieii (CIXC). B mccaeposanne
BKAIOY2AM MY)KIMH ¥ OKeHIHMH crapnie 18 aet. Bee maumenTs! no-
AYS2AM MAKCHMAABHO MEPEHOCHMYIO CTAaTHHOTEPAITHIO HAH HMe-
AM AOK23aHHYIO HeNepeHOCHMOCTb CTaTHHOB H OBIAH paHAOME-
3HPOBaHb AMOO B IPYIITY TEPAITHH HHKAHCHPaHOM B A03e 300 Mr
DOAKOXKHO B 1-i1 1 90-71 AHH, 1 3aTem xaxabie 6 Mec B TeueHHe
540 aneit, an6o naanebo. B xasecTse 0CHOBHOI MEPBHYHONA XO-
HEYHOH TOYKH PaCCMaTPHBAACA MTPOLIEHT cHIDKeHus yposus XC
AHIT ot ucxoanoro k 510-My asmo. Beero 6s1am o6caeaosass
482 1eaoBeKa, H Y MAIMEHTOB, TOAYYABIIMX HHKAHCHPaH, Habalo-
Aasoch camkenne kornenTpanuu XC AHIT sa 50% no cpasse-
HHIO C HCXOAHBIM YPOBHEM.
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OPHUOH-10, -11 [34] npeacrapasior coboft naatebo-kou-
TPOAHPYEMbIE ABOJHBIE CAETTHIE MHOTOLEHTPOBbIE PAHAOMH3H-
POBAHHBIE HCCACAOBAHMA C YMACTHEM MNALMEHTOB C CEPAEYHO-
COCYAMCTBIMH 3a00ACBAHHAMM ATEPOCKAEPOTHYECKOIO TeHesa
(ORION-10, CIHIIA, 1561 ueaosex; ORION-11, EC u IOsxuas
Adpura, 2991 uerosex). B uccaeaosanue ORION-11 6uian
BKAIOWEHBI TAKOKE MALMEHTHI C IKBUBAACHTAMM CEPACMHO-COCY-
AHCTBIX 3200AEBaHII ATEPOCKAEPOTHYECKOIO TeHe3a — caxap-
Hmit Anaber 2-ro tuna, CI'XC, 10-aeThnit puck ceppedHo-cocy-
aucroro saboaesanna 220% no Opasenremckoit mxaae. Tau-
eHTHI sMeAn nosbienusit yposers XC AHTT (Bbuue ueaesoro)
Ha POHE MAKCHMAABHO MePeHOCHMOM CTaTHHOTeparHi AnGo He-
NEPEHOCHMOCTh CTATHHOB. PeXiM BBEACHMA MHKAMCHPAHA H KO-
HevHbie TOYRH ObIAKM TakKe ke, Kak B uccaeaosannn ORION-9,
B 060Mx HCCACAOBAHHSX MOAYMEHO COMOCTABHMOE CHIDKEHHE
yposta XC AHIT s rpynne, noayuasmedt MEKAHCHpaH, Ha 510-
ABHB 10 CPABHEHHIO ¢ MCXOAHBIM ypoBHeM — 52,3 u 49,9% co-
orsercrsento. B rpynne naanebo crioxenns yposua XC AHIT
He Habatopasoch. Ha ¢ome mBesenns mukamMcupana Ha 510-it
Aesib HaBaloaarocs crmienne yposus PCSK9 na 69,8 u 63,6%
B ABYX MCCAGAOBAHMSIX coOTBeTCTBeHHO. KpoMme Toro, HuKkANCH-
PaH CHIKaA ypoBeHs aunonporenaa (a) Ha 19,5% u tpuranue-
puaos Ha 13,3% [34].

Anaan3 addexra HHKAHCHPAHA B TOArPyNINax 06cACAOBaH-
HBIX MAIHEHTOB, CQOPMHPOBAHHBIX HA OCHOBE TAKMX MOKa3a-
TeAeil, Kak 1oA, BOSPACT, Paca, NPEeAIeCTBYIONIas TePanus cra-
THHAMM, €€ HHTEHCHBHOCTb, HHAEKC MACChi TeAd, HaAMYHe ca-
xapHoro Amuabera, MmeraboAnueckoro cusapoma, QyHKiHs
MOYEK, HEe BBIABHA CYNIECTBEHHBIX PA3AHUMI MEXKAY MOAIPYN-
namu B pamkax mccaeposanns ORION-10, T.e. 8o Bcex noa-
rpynnax HabAIARAOCH OAHOTHITHOE CHIDKEHHE YKA3AHHKIX 110-
Kasareaeit, u B nepsyio ouepeab yposia XC AHIT, npu seese-
HHH HHKAHCHPAHA.

Mera-anaana uccaeposaunit ORION-9, 10, -11 B otHoute-
HMM MACTOTh! PA3BHTHS TDKEABIX CEPACTHO-COCYAHCTHIX OCAOK-
HEHMHA [0KA3AA ee AOCTOBEpHOe CHipkeHMe Ha 24% B xoropre
NALHEHTOB, MOAYSABIIMX HRKAHCHPAH, 10 CPABHEHHIO ¢ raatebo
3a nepuo Habaroserus 540 aneit [35].

[NpuMenenue MHKAMCHMpaHa OBIAO OTHOCHTEABHO Ge3o-
nacHeM, 0e3 KAMHHYECKH 3HAUMMBIX nobounsx 3ddexros
uan nocaeacrsui. B nccaesopanmax 11 ¢paam OPHUOH-10
1 ORION-11 [34] coo6maroch 0 TaKHX SBAGHMAX, KAK HA30-
dapunrut, GPOHXMT H APTPAAINS, KAK B IPYMNIe HHKAMCHpA-
Ha, TaK 1 B rpynme naane6o. OAnako oHy He GBIAM CTATHCTH-
YeCKH 3HAHMMBIMH M OBIAH ACTKOM MAM CPeAHEil CTeneHH TiKe-
cTH, CACAYET OTMETHTD, 4TO M0 YACTOTE PA3BHTHSA KAHHHYECKH
3HAYMMBIX OCACIKHEHHI, BKAIOYAS CMEPTEABHbIE CAyHaH, He Obi-
AO CYUIECTBEHHOM PAasHHUbI MEXKAY TPYINAMH HHKAHCHpPaHA
1 maane6o. EANHCTBEHHOE 33perncTPUPOBAHHOE CYIIECTBEH-
HOC PR3AMMME MENAY IPYNIAMH BMEIIATEABCTBA W maanebo
3AKAIOHAAOCH B HEKEAATEABHBIX ABACHHAX B MECTE HHBEKIIHH.
B nccaepopamun ORION-11 4,7% ywacraukoB coobuiman

60

0 HeGAAronpUATHOM PeakiMH B MeCTe MHLEKIMH NO CpaBHe-
a0 ¢ 0,5% s rpynne naauebo (oruomenue pucxon 9,4; 95%
AOBEPHTEAbHBIA HHTepBaA 3,4-26,3). [Ipu arom peakiusu B Me-
CTe MHBEKIIMM HE OBIAK CTOMKHMH H TSKEABIMM.

C yuerom T0ro, 4To BeCh BBEACHHBIN NPEMAPaT NOCTyTaeT
B FeMaToLHT! H HAXOAMTCA Tam B cocrase RISC-kommaexca pan-
TEABHOE BPEeMs, CTIELHAABHO OBIAN M3yueHb! (PAPMAKOKHHETH-
Ka, papmakoAnHarKa H 6e30MACHOCTh MHKAHCHPAHA Y MallHeH-
TOB C ACTKOM HAH YMEPCHHOM MNEeYeHOUHON HEAOCTATOMHOCTBIO
B CPABHEHHMM C NALMEHTaMM C HOPMAABHOM (QYHKUMER reve-
ui. Yposuu XC AHIT # PCSK9 B naasme cHH3HAMCH C HCXOA-
HOTO ypoBHs K 60-My AHIO HccaeaoBaHuA BO Beex rpyrmax: XC
AHIT na 51,9 1 53,2% B rpynnax ¢ HopMaAbHO# $yHKImel r1e-
SCHH W ACIKOM CTENEHbIO NMeYeHOMHON HEAOCTATOMHOCTH H He-
CKOABKO MeHblIe — Ha 39,7% B rpynne ¢ ymepeHHOM rneueHou-
HOM HeAOCTaTOMHOCTHIO, anarormgHo PCSK9 cumauaca va 73,9,
70,3 1 38,9% B coorsercraytomux rpynmax. Mukancupan 651
Besonacen n xopolmo nepexocacs [ 36].

Briant u3yyennt Take (apMaKOAMHaMITiecKHe CBOHCTSA
# 6e30MaCHOCTD HHKAMCHPAHA Y AHI{ C PA3HON BHIPUKEHHOCTHIO
NOYEYHON HEAOCTATOMHOCTH B pamKkax secaesosarns ORION-7.
Yposuu PCSK9 cunsuance na 60-it AeHb B rpynne ¢ HOpMaab-
HOM yHKIMeR rovex Ha 68,1%, B rpymine ¢ ACTKOM CTeneHbio
MOMEYHOM HEAOCTATOUHOCTH — Ha 74,2%, B rpynmne ¢ yMepeHHOH
crenensio ~ Ha 79,8% u B rpynne ¢ TAKEAOH 0Ye4HON HEAOCTa-
TOMHOCTHIO ~ Ha 67,9% 110 cpaBHEHHIO ¢ TAKOBBIM B TPYNINE MAd-
uebo. Anasorwino ypoeau XC AHIT 6bian sHaunTeAsto cun-
KEHBI TI0 CPABHEHHIO C TAKOBBIMHA B IPyTIIe naateo: npu Hop-
MAaABHOM QyHKIHH nodek ~ Ha 57,6%; npu Aerkoi mouedHOR
HEAOCTAaTOYHOCTH — Ha 35,1%, npu ymepensofi - Ha 53,1% u
Ha 49,2% ~ npu TAKEAOH NMOYETHOMH HEAOCTATONHOCTH. B 1eaom
dapmakoaunammueckie adpdextst H npoduab HezomacHocTH
MHKAMCHPaHa OBIAH NOAOGHBIMM Y YHACTHHKOB HCCACAOBAHHMA
€ HOPMAABHO# ¥ HAPYIIEHHON QYHKIMEN NOYeK. Y ITHX naLmeH-
TOB He TPeSyeTca KOPPeKIHA A03H! MHKAMCHpana [37].

Taxum obpasom, HHKAMCHpaH cHipkaer yposers XC AHI]
H YaCTOTY PasBUTHA CEPACYHO-COCYAMCTBIX OCAOKHEHMIT B OT-
CYTCTBME Cepbesibx HebAaronpuaTusix peakumit. B cassn
C 3THM ARHHbBIC, NOAYNEHHbIe B pamkax nmporpammsr ORION,
nossoAnAn axcnepram HauMoHAaAbHOM cHCTEMBI 3ApPaBOOXpa-
Herus Beanxobpuraniu onennts aQPexT OT NPHMEHEHNs HH-
KaMcHpaHa B redenne 10 aer xax 55 ThiC. nmpeAoTBpameHHBIX
MHPAPKTOB MHOKAPAA 1 MHCYASTOB M 30 ThiC. npeAOTBpalleH-
HbIX cMepreit [38]. Bausiv npenmymiecTBoM HHKAMCHpaHa
MO CPRBHEHHIO C APYTHMH AHIIOTPONHBIMM NPenapaTaMH SBAS-
€TCH PEXKHM €r0 BBEACHHA — 2 pa3a B roA, MO3BOASIONIHI 3Ha-
YHTEABHO MOBBICHTH NMPHBEPKEHHOCTS MAIMEHTOR K ACHECHHIO
# 3G PeKTHBHOCTD THIIOAMMMACMUECKOT TePanHu.

Kongauxm usmepecos ne sassen.

Craresnocrynnaa 20.03.2022
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BO3MOXHOCTHU OIITUMUSALIUU PAPMAKOTEPAIIMU BOABHBIX
BBICOKOI'O CEPAEYHO-COCYAHUCTOTO PHUCKA C HCIIOAB3OBAHHUEM
OMKCHUPOBAHHBIX KOMBUHAIIUN AEKAPCTBEHHBIX CPEACTB

B 0630pe mpeAcTaBAH aHAAM3 MMEIOIMXCS B AMTEPaType AAQHHBIX O POAM APTEPHAALHOW THNIEPTEH3UM U FMIEPAMIIMAEMHH
KaK Hauboaee BaKHBIX PAKTOPOB PHCKA IPEKAEBPEMEHHON HHBAAMAM3AIMM M CMepTH. AeMOHCTPHPYIOTCs (aKThl, yKasbiBa-
JOl[He Ha OTCYTCTBHE AAEKBAaTHOIO KOHTPOAS aPTEPHAABHOTO AABAGHHS M aTepPOreHHBIX GPaKIUi AHUIIONPOTEHAOB CHIBOPOTKH
KPOBH y 3HAYMTEABHOTO YHCAA AHI| C YKa3aHHBIMH PAaKTOPAMHU pUCKa. B cTaThe paccMOTpeHbI MepCreKTHBb ONTHMHU3anuu dap-
MaKOTeparuH ¢ UCTIOAb30BaHHEM PUKCHPOBAHHBIX KOMOHHALMI AEKAPCTBEHHBIX CPEACTB, MCITOAB3YEMBIX AASL A€eHHMsI GOABHBIX
C apTEepHaABHOM I'HIlepTeH3Hel U AucAunuaeMueil. C TOUKH 3peHUS AHCTBYIONIMX KAHHMYECKHX PEKOMEHAAIUH 1 HMEIO[eHCsl
AOKa3aTeAbHOM 6asbl IPEACTABACHBI BOSMOKHOCTH YAYYIIEHHS TIPHBEPKEHHOCTH ASUEHHMIO 32 CUeT MpUMeHeHMs KoMOuHaruu
AHTUTHIIEPTEH3UBHBIX U THIIOAMITMAEMUYECKOTO AEKAPCTBEHHBIX CPEACTB B OAHOM TabAeTKe. PaccMaTpHBaeTCst peaAM3als TakoH
KOMIIAEKCHOM ONTUMH3ALIMH ACYEHHS MALMEHTOB C IOMOIIBIO TPEXKOMIIOHEHTHOM GUKCHPOBAHHOM KOMOMHALMH.

Kawouesnie crosa
[PUBEPIKEHHOCTD ACYEHHIO

AAs yumuposanus

AprepuaAbHast THIIEPTEH3HUS; AHCAUITHAEMHS; GHKCHPOBAHHbBIE KOMOHHAIHH; ONTHMH3AINS TePaIHHy;

Povetkin SV., Kornilov A.A. Pharmacotherapy optimization opportunities using fixed combinations

in patients with high cardiovascular risk. Kardiologiia. 2022;62(6):63-69. [Russian: IToserxun C.B.,
Kopnuaos A.A. Bo3MOXHOCTH onTHMH3aIUH $apMAKOTEPANTHH GOABHBIX BHICOKOTO CEPACYHO-COCYAR-
CTOrO PHCKA C HCTIOAB3OBAHHEM GUKCHPOBAHHBIX KOMOMHALMI A€KapCTBEHHbIX CpeACTB. Kapanoaorns.

2022;62(6):63-69]

Asmop 0rs nepenucku

0 AaHHBIM BceMupHO#M OpraHM3aluy 3ApaBOOXpaHeH s,
Hap’repnamnoﬁ runeprensueii (Al') crpapator Goaee
1 MApA ueaoBek Bo BceM mupe [1]. B 20151 AT crasa npu-
ynnoit 6oaee 10 MaH yTpavenHsix sxusHeit [2]. Vimeromuecs
B MHPOBOM AHTEpaType AQHHBIE Takoke YKA3bIBAIOT HA 3HAYHU-
TEABHBIN POCT OpeMeHH, CBSA3aHHOTO C CePAEUHO-COCYAUCTBI-
vy 3a60aesanuamu (CC3): umemudeckoit 60Ae3HBIO cepALIa
(MBC), nmemuaeckuM 1 reMOPParnyeckiM HHCYABTOM. A0~
CTOBEPHO YCTAaHOBAEHO, YTO ONTHMU3ALMS GapMaKOTePaIHH
H6oabubx AT 06AapaeT BeCOMbBIM ITOTEHITMAAOM KaK B CHMIKE-
Huu cvepTHOCTH 0T CC3, Tak ¥ B CHI)KEHMHU PUCKA HHBAAM-
AM3aLMH, CBA3AHHOI ¢ 9TMMU 3aboaeBarmamu [3].

Hapsiay ¢ coberBenro Al' Kak PUYMHOM CMEPTH AOTIOA-
HUTEABHOE OIKCIIOHEHIL[MAAbHOE YBEAHYeHHe CMEepPTHOCTH
IPOAEMOHCTpUPOBaHO y 6oabHBIX Al' ¢ HaAMyMeM APyTrux
daxropos pucka (OP): rumepAMTHAEMHH, TUIIEPTAUKEMHH,
daxTopos obpasa xusnu (OKMpeHHe, KypeHHe, MAAOIIOA-
BIDKHBIN 06pa3 xu3HM). HeMaAoBaXkHO, 4TO XOTS 6B OAMH
M3 NepeYnCACHHBIX AOTIOAHNTeAbHbIX PP mMeercs xak Mu-
uumy™m v 80% auy ¢ AT [4]. TTo paHHBIM HcCAeAOBaHMS
ICCE-P®, nouru 60% B3pocabix 6oasubix AT mMeroT are-
pOTeHHbIe HAPYLIeHMS COCTAaBA AMTIONPOTEHAOB CHIBOPOTKH
KpoBH [S]. PesyAbTaThl APYTHX POCCHICKAX STTHAEMUOAOTH-
YEeCKUX HCCACAOBAHHIT IOATBEPAHAH 3Ty TEHACHIHIO U BbLs-
BuAM y nanueHTos ¢ Al' cpasy Heckoabko OP; B wacTHOCTH,
MPEBAAMPOBAAN THIIEPAMIIMAEMUS, KYPEHHE W OXXHUpPEeHHe.
ITo AQHHBIM OTEYECTBEHHOTO PErHCTPa, PACIpOCTPaHEH-
HOCTb 9THX $aKTOPOB AOCTHTaAA 76,5% CpeAr AHIl MYKCKO-
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ro u 60,1% — CPEAH AMI] )KEHCKOTO IOAQ. Yxazanuble dax-
TBI CBHAETEABCTBYIOT O BOXXHOCTH CBOEBPEMEHHOM OlleHKH
Haauuus atux OP y nauueHTOB M HasHaYeHHs UM papMaKo-
TEpaIuK B COOTBETCTBHHU C ACFICTBYIOMMMH KAWHHYECKUMH
pexomenpanmsamMu. K coxareHMIO, CAGAyeT OTMETHTh, YTO
B IIOBCEAHEBHOM IPAKTHKE CIELMAAMCThl IePBUYHOIO 3Be-
Ha 3APaBOOXPAHEHHUS] He BCErAd MMEIOT BO3MOXXHOCTh MpO-
BECTH aACKBATHYIO AHATHOCTHKY M CTPATHQHKALMIO PHCKa
y 6oabHbix AT, B TOM YHCA€ CPEAH AHII, BIIepBble 0OpaTHB-
IMXCS K Bpady 1Mo aToMy mosoay. Kak caeacTBue, 3adacTyio
3TUX BOABHBIX OTHOCST K I'PYIIle YMEPEeHHOro M HU3KOro
PHCKa NPH HAAMYHMH Y HEX DOAee BHICOKOH CTENEeHH PUCKa,
IIPH 9TOM OHH He IIOAYYAIOT MHTEHCHBHOM (apMaKOAOTH-
4eCKOM KOPPeKIMH, KOTOpasi UM IoKazaHa. MOXKHO cAeAarh
BBIBOA, YTO Ba)KHEHIIEH 3apauedl ONTUMH3ALUU Teparuu
y TaKuX 6OABHBIX SBASIETCS TIIATeAbHOE 0OCAeAOBaHME C Ife-
AbIO aAEKBaTHO# cTpaTuduKauy pucka [6-9].

B nccaepoannn INTERHEART moxasaHa poAb, MOAH-
¢unupyromas nporuos y 6oapubix AT, Takux OP, kak rumnep-
TAMKEMMSI ¥ THIIePAMIHAEMHS], BBIPAKAIONIAsACA B 2—3-Kpar-
HOM yBeamdyeHuu pucka passurusi CC3 m ceppeyno-co-
cyaucrbix  ocaoxksenuit (CCO) mnpu HAAHYMHM OAHOTO
H3 AOIIOAHHMTEABHBIX GAKTOPOB, 2 HAAMYHEe HeCKoAbKux QP
Y OAHOTO IaljHeHTa IPUBOAMAO K 6oAee uem 20-kpaTHOMY
YBEAMYEHHIO AOTIOAHHTEeAbHOTO pHcka paspurus CC3. Dtu
PEe3YABTaThl B OYEPEAHO Pa3 MOAYEPKUBAIOT, 4TO papMako-
Tepanusi y 60AbHBIX AT AOAKHA 3aKAIOYATHCS KaK B aA€KBaT-
HOM KOHTPOAE apTepHaAbHOTO AasAenus (AA), Tak u B cHU-
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weHun obmero pucka passuTHa CC3 u HX ocaoxHeHHi
C MpHMeHeHHeM PenapaTos, BAUSIONINX Ha ADYTHE 3HAOIeH-
nbie gaxrops pucka [ 10].

AefiCTByIOIHE POCCHACKHE M eBPONeHCKHe PeKOMEHAA-
nuu 1o AeveHnio AT’ OnpeaeAAM HeAecOOOpasHBIM NpHMe-
HeHHe KOMOMHHMPOBAHHON AHTHIHMIIEPTEH3HBHOH KODpeK-
LMK y)Xe B HaYaAe TePaNHH AAS GOABIIMHCTBA MaLfMEHTOB
¢ AT (mckaroueHHe COCTABHAM NALMEHTH! M3 TPYNIbI HH3-
koro pucka ¢ AA <150/90 mmpr. cT., 6oabHBIE B BO3pacTe
80 aer u cTapure, MAaMEHTHI C CHHAPOMOM CTap4ecKOi acTe-
auH). B kauecTBe 6a30B0ii Tepanuu Arg BoAbmHECTBA HOAB-
HBIX IPEAAOXKEHBI KOMOHHaIMu OAHOrO M3 6AOKaTOpOB pe-
HUH-aHTHOTEH3HH-aAbAOCTepoHOBOR cuctemst (PAAC) -
MHTUOMTOPhI  AHTHOTEH3MHIpeBpamaomero  ¢epMmeHTa
(AIT®) / 6aoxarops: penenrropos auruorensusa 11 (BPA) -
¢ 6AOKaTOpOM KaABIMEBBIX KAHAAOB MAM THA3HAHBIM/THa-
3uaonopobueM AnyperrkoM. IIpr HeaddexTusHoCTH ABYX-
KOMIOHEHTHOM TepanuH AOAKeH ObTh Ha3HAYEH TPeTHH
aHTHIMIEPTeH3UBHBIN Npenapar. [Ipuvesenne koMOHEHPO-
BaHHOM THNOTEH3HBHON $apMaKOTEpanHH Mo3soAseT obec-
nevuBaTh 3P PeXTHBHBIA KOHTPOAD 1leAeBbIX ypoBHeH AA Ha-
PAAY € MOAMUIMPYIOIMM NPOTHO3 AGHCTBHEM B OTHOIIE-
nuu passuts CC3 v ux ocaoxuenmit [11,12].

Kak yxe yKa3biBaAOCh, BBHICOKAas paCIPOCTPAHEH-
HOCTb arepockaeposa y boasaeix Al' umeer csou narodu-
3HOAOTHYECKHE MEXaHHM3Mbl. BeAymmM cpeau HHX fABAseT-
Ci AMCOYHKUHS IHAOTEAHS, BCASACTBHME YEro MOBBINIALT-
Cs MPOHHMIL}AEMOCTb COCYAHCTOH CTEHKH AAS aTePOTeHHBIX
AMIIONPOTEHAOB, HapyIaeTcs HaAaHC CBEPTHIBAIONMX H NTPO-
THBOCBEPTHIBAIOMMX KOMIIOHEHTOB CHCTeMbI TeMOCTasa.
Cpeau npudHH AHCOYHKIHH IHAOTeAHs 0cobO caeayeT OT-
MeTuTh poas runepakrupaimu PAAC, sosnukalonie Ha pas-
HHX JTalax rUMePTORHYecKod 6oaesnnu [13, 14]. Aas noaa-
BACHMS 3TOH IMIEDPAKTHBALHMU B KAHHHYECKOH TIPaKTHKe
Hauboaee wacTo npumensiorcs uHruOmTOpE! AIT®. Onu-
CaH PsiA MAGHOTPONHEIX 3$PEKTOB Mpenaparos ITOro KAac-
ca, B TOM 9HCAe 3a cyeT MHrHOMpoBanmus Omoperpapanuu
OpajHKHMHHHA, KOPPEKIHH AHCOYHKIINH SHAOTEAMS H aH-
THaTePOCKAEPOTHYECKOTO ACHCTBHA. Bb1A0O TpoAeMOHCTPH-
pOBaHO, 9TO YacTbh CBOMCTE HHrHOuTOpOB AII®, MOAHDH-
LUPYIOIHX NPOTHO3, OfecneynBaeTcs HE3ABHCHMO OT CHH-
wenns AA [15].

PoccHiicKie PexOMeHAAIMH MO AMcAMmHaemusM [16],
pexomenpanuu Esponefickoro obmecrsa kapauoaoros/Es-
ponefickoro obmecrsa arepockaeposa (ESC/EAS) no auc-
aunmaemuy [ 17] ykassisaroT Ha BaKHOCTb aAEKBaTHOTO KOH-
TPOASL YPOBHS aT€POreHHBIX AHMIONPOTEHAOB B CHIBOPOT-
Ke KPOBH Y MAllHEHTOB, MOAYHAIOIIHX AeYeHHE 1O MOBOAY
AL B nmepsy0 Ouepeab 3a cueT PpapMaKoTepanui CTaTHHAMHK
Ha QoHe AMeToAOTHUeCKO# xoppeximu. [To AauHbIM OTede-
CTBEHHOH AMTEpaTYPH, AVKe MAIlHeHTHl U3 IPYNN HU3KOTO
u ymepenHoro (no mxase SCORE) pucka npu Goaee Tma-
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TeAbHOM O0CACAOBAHHMH, B YaCTHOCTH, AOHIAEPOBCKOM CKa-
HUPOBaHHH OpaxuONedaAbHbIX APTEPHI, HMEAH CYOKAMHHM-
yeckHil arepockaepos B 59% cayuaes [18].

BasxHOCTh MHOroaKTOPHOTO MOAXO0AZ
K papmakoTepanny 6oapHBIx AT
PoAb npuBep:KeHHOCTH ACYCHHIO

Tlpn Haanmumu y oaHOro Goassoro Al' u pucanmuaemuu
OAHOBPEMEHHO HEMAAOBUKHBIM ABASETCS HAAMYME y Tpena-
paTOs, Ha3HAYaeMbIX TAKOMY MALHEHTY, MACHOTPOMHBIX 3¢-
dexTOB, 0bece HBaONHX MHOrOGaKTOPHOE BAHSHHE Ha Na-
TOreHes. B 3TOM mAaHe MPEACTaBASETCS NEPCIEeKTHBHBIM
TO, 4TO AMAOAMIHH HAPSAY C THIOTEH3MBHOH 3QdexTusHO-
CTHIO OKa3bIBaeT aHTHATEPOCKAEPOTHYECKOe AeficTaue [19].
Tax, 8 uccaepopasun CAMELOT nourn 2000 manuenTos
¢ xopoHaporpa¢uyecku sepudunmposarnnoit UBC B ao-
MOAHEHHe K OCHOBHO# TEPANHH MOAYYaAH AHDO aMAOAVMTIHE
no 5-10 mr/cyT, anbo axasanpua mo 10-20 mr/cyT, anbo
naane6o. ITo pesyasTaTraM ABYXASTHEIO MCCAGAOBAHHS BHY-
TPHCOCYAHCTast COHOrpadHs BBISBHAR OTCYTCTBHME MpOTrpec-
CHPOBaHHS aTePOCKAEPOTHYECKOrO MPOLECca B IPYMIe aM-
AOAMIIHHZ, B TO BpeMs Kak O0AbHbIE, TOAYIABIIHE IHAAANPHA,
HIMEAM TEHASHIMIO K TAKOMY mporpeccuposanmo [20].

B anasoruusom mo amzaiiny Hccaeposanux PREVENT
AMAOAMNHMH HasHavaa¥ OoabHbiM MBC B Teuwenme 3 aer.
o 3aBepmeHHH HaOAIOACHHS OBIAO OLIEHEHO BO3AEHCTBHE
npemapara Ha MNPOTPeCCHPOBAHME aATEPOCKAEPOTHYECKO-
T'O TOBPEXAEHHS KOPOHAPHBIX H COHHBIX aPTePHH H CBA3aH-
HBIX C HHM OCAO)KHEHHMH. YCTAHOBAGHO, YTO IIPHEM TeparnuH,
COAEpIKalIeil AMAOAMIIHE, CTATHCTHYECKH 3HAYMMO CHEDKAA
YPOBHH KPHTepHEB CyOKAMHHMYECKOTO MOPXEHHS COCYAH-
CTOH CTEHKH, PHCK NOCIHMTAAU3AIMA [0 MOBOAY MPOrpeccH-
POBaHHS CTEHOKAPAMH M peBacKyAspusanun [21].

AeficTByOmHe POCCHACKHE H €BPONIEHCKAE PEKOMEHAR-
muu mo aeveHuio Al Poccuiickne XAMHMYECKHE PeKOMEH-
AQLMH MO AMCAMIIHMAGMHM, pexkoMmeHaauuu Esponeicko-
ro obmecrBa Kapauoaoros/EBpomneiickoro obmecrsa are-
pockaeposa (ESC/EAS) mpeasroXHAH HOBBIE MOAXOABI
K IPHMEHEHHIO AHITHACHIDKAKOIeH Tepanuy y 60abHbix Al
B 4acTHOCTH, HapsiAy C NMpeXHeH NO3MIMeH Mo MpUMeHe-
HHIO CTATHHOB y OOABHBIX H3 IPYNI BHICOKOTO H OYeHb Bbi-
COKOTO pHMCKa, PEKOMEHAOBAHO PacCMOTPeTh HX HasHave-
HHe Y NALMEHTOB C HU3KHM H YMepeHHbIM PHCKOM (KaKAo-
My 6oapHOMY AT ¢ 10-aeTHuM puckom no mkaae SCORE
>5% pexomeHAyeTCcs HAYHMHATh CONYTCTBYIOIIYIO Tepa-
MHIO0 CTaTHHAMY, a ¥ 60abHBIX ¢ 10-AeTrIM puckom SCORE
<1% ueaecoobpa3sHO NpHMEHEHHe CTATHHOB AAS AOCTHIKE-
HHS YPOBHS XOAGCTEPHHA AMITONPOTEHAOB HH3KOH MAOT-
soctu (XC AHII) meree 3 mnmoan/a (115 mr/aa). Mox-
HO OTMETHTB, YTO TAKHE HOBOBBEACHMUS PACIIHPSIOT CIIEKTP
HoasubIx A, HyxpalOmMXCH B PapMaKoTepanuu CTaTHHA-
mi. HecMOTpst Ha HaaWuMe TOKa3aHHH, YaCTOTa Ha3Haye-
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HHS CTAaTHHOB ¥ 6oabHbIX AT ocTaercs Husko# xak 5 Espo-
e, Tak u B Poccun [11, 12, 16, 17].

CAOKXHOCTD COCTOHMT B TOM, 4TO manuenTs ¢ Al' B oTcyT-
CTBHE KAMHHYECKHM 3HAYMMBIX NMPOSBACHHH ATEPOCKACPOTH-
YeCKOTo Ipolecca He MOTHBHPOBAHbI Ha HIIOAHITHACMHYe-
CKYI0 Tepammuio. AHTHIHIEPTEH3HBHAS TePanMs MHOTHMH
H3 HHX BOCIPHHHMAeTCs KaK HeOOXOAMMOCTb BBHAY Cylme-
CTBEHHOTO YXYAUICHHS Ka4eCTBA JKM3HH IPH MOBBIIEHHH
AA; B TO )Ke BpeMs H3MeHeHMs TOKa3aTeAeH AMIIHAHOTO CO-
CTaBa KPOBH MMH He ONIYIIAIOTCS, 3 CAEAOBATEABHO, IPHBEp-
KEHHOCTb K AHNHACHIDKAIONIEH TePaNHH OCTAeTCH HeYAOB-
AETBOPHTEABHOI, B a0COAIOTHBIX IHPPAX HIDKE, 4eM K aHTH-
THIIEPTEH3HBHOMY A€YEHHIO.

Tak, B uccaeposannn EUROASPIRE V 6piaa mposese-
Ha OLIEHKa AOCTIKeHHS leAeBsix yposHed OP y Goabmbix
CC3. B Hero BKAXOYaAH NALMEHTOB H3 IPYINbI BHICOKOTO PH-
cxa passutua MIBC. TlpumeyareasHo, yto 76% y4acTHHKOB
COOOMHMAH O MOAHOHM NMPHBEPXEHHOCTH ACYEHHIO I'HITOTeH-
3MBHBIMH H/HAM THIIOANNIMACMHYECKHMH MPEnapaTaMy; He-
CMOTPS Ha 3T0, 42% yYaCTHHKOB TIO-TIPEXHEMY He AOCTHI-
AH 1eaeBbIX ypoBHeR AA, y 71% ne 6BIA AOCTHIHYT LIEACBOH
yposens XC AHIIL. OarnM H3 BHIBOAOB, CA@AAHHBIX HCCACAO-
BAaTEASIMH, SBASETCA OCO3HAaHHE TOTO, YTO OTCYTCTBHE aAeK-
BaTHOro KOHTpoAst AA 1 yposus XC AHIT moxer 6biTh cBS-
3aHO KaK C TepaneBTHYeCKOH HHePIIHEeH, TAK H C OTCYTCTBHEM
aACKBAaTHOH NPHBEPKEHHOCTH ASYEHHIO, HECMOTDPA Ha yBe-
PeHUs NALHeHTOB O HAAMYHH NOCAeAHeid [22].

B KAMHHYECKHX PEKOMEHAIHAX [10 ACYEHHIO AHCAHIIHAL-
MHM OTMEYEHO, YTO HU3Kas MPHBEPXEHHOCTh PapmaKoTepa-
nHHu oTMedaeTcs Goaee yem y 70% GOABHBIX, MPHHHMABIINX
Teparuio CTAaTHHAMH B TedeHHe 2 AeT 16,17, 23].

AHaAOrMYHbIE AAHHBIE POAEMOHCTPHPOBAHbBI M AASL Ae-
geHHs AT’ KaK TakoBOH: HOABHBIE C BHICOKOH NPHBEPKEHHO-
croio (Boaee 80%) mmean 6oaee HU3KHIA PHCK PasBHTHSA XPO-
HHYECKOM cepAeuHOi Hepocrarounoctw, UBC, nepebposa-
CKyAsipHBIX 3a6oaeBanuil, pesuctenTHOH Al' Mo cpasHeHmO
C TAKOBBIM Y AWI] C HU3KO#i IPHBEPKeHHOCTBIO [ 24-27].

Hapsiay ¢ yseamyennem pucka paspuras CC3 npu nHa-
AnunE MHOXecTBeHHbIX OP, TeHAeHIMA K ero yBeAHueHHIO
[pH HU3KOH NPHBEPIKEHHOCTH TAKKE HMEeT 3KCIOHEHIH-
aAbHBI XapakTep. B nccaeposanuu K. Herttua u coasr. [28]
OAHOBpeMEeHHOe HeCOOAIOACHHE PeXXHMa NMpHeMa THIOTeH-
3UBHBIX H THIIOAHITHAEMHYECKHX ACKapCTBEHHBIX CPEACTB
6BIAO ACCONMMPOBAHO C Hoaee YeM 7-KPATHBIM yBeAUYeHHeM
PHCKa Pa3BHTHA HepebpOBaCKYASPHBIX OCAOKHEHHI.

C dgem xe cBs3aHa HM3Kasd NPHBEPKEHHOCTb ACYEHHIO?
HccaepoBateant BRACASIOT B Ka4eCTBE OCHOBHBIX (akTOpOB
OTCYTCTBHE AOAKHOM KOMMYHHKAIHH C BPAYOM, OTCYTCTBHE
MOTHBAalHH, COL[HAABHO-IKOHOMMYECKHME NPHYMHBIL, 3aHA-
TOCTb; OCODEHHO CAEAYeT BBHIAGAHTDH CAOMKHBIE CXeMBI Aede-
HHS, 2 TaKKe HEAOCTATOuHYK HHQPOPMHPOBAHHOCTH HOAB-
HOTo 06 ocobeHHOCTSX ero 3aboAeBaHHA H IPEUMYIIeCTBaX,
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KOTOpbIe MOTYT OBITH MOAyYEHHI C MPHMEHEHHeM aAeKBaT-
HO# AexapcTBeHHo# Tepanuu [29].

Y10 MOKeT cAeAaTh MPaKTUKYIOUIHEI BPAY AAS YBEAMYEHHS
y HaiyeHTa NPHBEPXeHHOCTH AedeHHio? Ilockoasky wacrora
NpPHMEHeH!S H KOAHYeCTBO NPHHHMAeMbIX TaDAETOK Hamps-
MYI0 OIPEACASIOT NPHBEPIKEHHOCTh ACYEHMIO, OAHOH M3 HaH-
foaee mepCneKTHBHBIX TEXHOAOTHH SBASETCS TAaKTHKA YTIPO-
IIeHMs CXeMbl ACYEHHS W HMCMOAB3OBaHMS (PHKCHDOBAHHBIX
KOMOHMHAIHA AeKapCTBEHHBIX CPeACTB. CXeMbl, O KOTOPBIM
TpebyeTcs MHOTOKPATHBIH NPHeM AO3bl B ACHb, HMEIOT 3HAUH-
TeAbHO BoAee HH3KHE MOKA3ATEAH IPHBEPIKEHHOCTH, YeM CXe-
MBI, BKAIOYAIONIHE TpHeM npenapatos 1 mam 2 pasa B AeHb.
CpasnuTeAbHbIE HCCASAOBaHHS QHKCHPOBAHHBIX KoMOuHa-
LH#t IO CPaBHEHHIO CO CBOGOAHBIMM KOMOHHALIMAMI TOKA33AH
60Aee HU3KYIO MPHBEPKEHHOCTD K ACHEHHIO MAIHEHTOB, NMPH-
HHMAIOIUX CBOOOAHBIE KOMOHHAIMY, IO CPABHEHMIO C QHK-
CHPOBaHHBIMH KOMOMHAIIMSAMH HE3aBHCHMO OT TOTO, CKOAb-
KO AOTTOAHHTEABHbIX [IPENapaToB ObiA0 HA3HAYEHO MAIJHEHTaM,
4TO OCOOEHHO BXKHO NMPH HH3KOH MPUBEPXKEHHOCTH Y Mallu-
€HTOB, MOAYH2ONIHX AHTHIHIICPTEH3UBHbBIE H HITOAMITHACMH-
YecKHe AeKapCTBeHHBIE CPeACTBa opHoBpeMenHo. K ocHoB-
HBIM [IPEUMYIIECTBaM QHKCHPOBAHHBIX KOMOHHAIIHH OTHOCAT
cuHepruuHsie GapMakoAHHaMugeckue 3ddexTsl, Xopomo 3a-
PeKOMEHAOBABIIHE Ce0f B PeaAbHBIX KAMHIHYECKHX HCCACAOBA-
HHSX; CO2AAHCHPOBAHHYIO OPraHONPOTEKIMIO C YIeTOM BO3-
MOYXHOTO MHOMKECTBEHHOTO NMOPKEHHS OPTraHOB-MHIIEHEH;
MHHHMH3AIUIO YHCAQ TIPHHHMAeMbIX TaOAETOK HAM MHBIX Te-
paneBTHYECKHX QOPM; yBeAHUEHHE NPHBEPIKeHHOCTH K Aeye-
HHIO B CBA3H C obecrevenHeM HH3KOH ACKAPCTBEHHOH Harpys-
KH; CHIDKEHHe CTOMMOCTH A€YeHMS C MpHUMeHeHHeM (HKCH-
POBAaHHBIX KOMOHHAIMI IO CPABHEHMIO C MOKYNKOH KaXKAOTO
3 KOMTIOHEHTOB KOMbuHam¥ B oTAeAbHOCTH B AP. [30, 31].

B cBsi3H C M3AOXKEHHBIM AGHCTBYIOIIHE MEXAYHapOAHbBIE
H OTeuyecTBeHHble pykoBoacTsa [11, 12, 16, 17] pexomenay-
IOT YIIPOHIEHHE PeXXHMa TPHeMa NPenapaToB U HCIOAb30Ba-
HHe QUKCHPOBAHHBIX KOMOMHAI[HI C [[eAbIO pelleHHs Npo-
6AeMBI HH3KOH NPHBEPXEHHOCTH ¥ 60AbHbIX AT’ 13 rpymnsi
BBICOKOTO PHCKa, B TOM WiCAe C Aucaunmaemueit. Hemaao-
BJKHO TO, YTO NpHMeHeHHe PHKCHPOBAHHbIX KOMOHHALHHA
MO3BOASIET HE TOABKO 33AaTh BBICOKYIO MPHBEPKEHHOCTD
Ha CTapTe TepanHH, HO M ODECIeYHTh TaKyi0 NPHBEPKEH-
HOCTb B AOATOCPOYHOH NEpPCIIeKTHBE: YCPeAHEHHOe MOBBI-
IIeHHe MPHBEPKEHHOCTH B MCCAEGAOBAHMIAX, TOCBAIEHHBIX
3TOMY BONPOCY, COCTaBHAO 44% mO CpaBHEHMIO C NpHBEp-
XEHHOCTBIO IpHeMy C8060AHbIX KoMbuHanwit [32-34].

OTaeasrBIM acniexToM KOMOMEHpOBaHHOH apmakoTepa-
nuu siBasieTcs ee be3omacHOCTh. B HCCcAeAOBaHMAX MOKA3aHO,
YTO BONPEKH ONACEHHSM IMPAKTHKYIONHX Bpadei B OTHOMIE-
HHM IpUMeHeHHs PUKCHPOBAHHBIX KOMOHHAIHH, HCMOAB3O-
BaHHE «TAKTHKH OAHO# TabAETKH», B KOTOPYIO B BHAE PallH-
OHAABHO# KOMOHHAIIHM BKAIOYEHDI AeKAPCTBEHHBIE CPeACTBa
CO B3aMMOAOTIOAHSIONIMMH MEXaHU3MaMH AHCTBHS, CONPO-
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§ OB30PhHI

BOMKAAAOCH MEHbINeH YaCTOTOM Pa3BHTHA MOOOYHbIX 3 dek-
T0B. [ToAyueHHBIe AaHHBIE MOTYT ObiTh OOBACHEHHI KaK BO3-
MOXKHOCTBIO NIPHMEHEeHHs MEHBIIHX A03 KOMIIOHEHTOB, TaK
H CHHePru4eckuM (apMAKOKHHETHYECKMM H QapMaKOAHHA-
MI9ecKuM B3aHMoAeiicTBieM [35-37].

Hasnauas ¢dapmaxorepamiio Goassomy AI, Bpau crpo-
HT BbIOOp C yueToM $apMaKOAOTHYECKOH aKTHBHOCTH Mpemna-
PaToB, HAAMYHS Yy HHX OPraHONMPOTEKTHBHBIX H MAEHOTPOIN-
HbIX 99 $eKToB, A0CTaTouHOro npodHAs HesonacHocTH, a ca-
MO TAaBHOE — HAAMUMA YOCAHTEABHOM AOKA3aTeAbHON Hasbi
B YAYYIUEHHH TMpOrHo3a saboaesanus. BaxHOCTD palmoHaAb-
HOTO BhIOOpa KOMIIOHEHTOB OCOOEHHO OYeBHAHA IpPH Ha3Ha-
4eHMH QHKCHPOBAHHOA KOMOMHAIMH, COAepYKAIIell THIIOTeH-
3HBHbIE H XOACCTEPHHCHIKAIOIIHE IPENapaThl OAHOBPEMEHHO.
Byecre c TeM He AAS BCeX KOMOHMHAIINI FHIIOTEH3HBHbIX AEKap-
CTBEHHBIX CPEACTB M CTATHHOB AOKa32HO MOAOKHTEABHOE BAH-
sHHe Ha cHwkenue pucka passutus CCO. B arom maane nep-
CIIeKTHBHBIMM TIPEACTABASIOTCS PE3YABTATHl HCCACAOBAHHS
ASCOT: 19257 6oabubix Al MOAy4aAH AeYeHHE AMAOAHITH-
HOM M TIEDHHAOTIPHAOM HAH aTEHOAOAOM H GeHApOdAyMeTHa-
suaoM. M3 mux 10 30S naumenToB ¢ yposHem obmero xoaecre-
pHH2 <6,5 MMOAB/A ObIAM AOTIOAHHTEABHO PaHAOMHM3HPOBa-
HBI B IOATPYTTy ¢ AoGaBAermeMm 10 Mr aropBacTaTtiHa B CyTKH
HAH naane6o. B moarpymme, npHHEUMaBIelt aTOPBaCTATHH, HC-
CAGAOBATEAM BBIIBHAM CHIDKEHHE OTHOCHTEABHOTO PHCKa fep-
BHYHOM KOHEYHON TOYKH B BHAE HECMEPTEABHOro HHapKTa
muoxapaa (M) u araasoit UBC Ha 36% (ornomenue pu-
cxoB — OP 0,64; 95% aosepureasnbit unrepsaa (AW) 0,50-
0,83; p=0,0005), obmee wucac CCO ra 21% (OP 0,79; 95%
AU 0,69-0,90; p=0,0005) u mrcyasros Ha 27% (OP 0,73;
95% AU 0,56-0,96; p=0,024) [38]. Aobasaenue atopsacta-
THHA K KOMOMHAIIMH QMAOAMNIMHA ¥ TIPHHAOIPHAA 110 CPaB-
HEeHMIO C NAaleb0 CTATHCTHYECKH 3HAYHMO CHIDKAAO YacTOTYy
passuTrsa IM na 53%, B TO BpeMs KaK y MallHeHTOB, IIOAYYaB-
IIMX ATOPBACTaTHH B AOTIOAHEHHE K KOMOHMHAIMH aTeHOAOAR
# GeHApOQAyMETHA3HAA, TAKO 3aKOHOMEPHOCTH He BBISBH-
au [38]. AaHHbBIE AOATOCPOYHOTO HABAIOACHHS 33 NAIMEHTAMH,
NpHHUMABIIAMK y4acTue B uccaeaosanuu ASCOT-LLA, co-
OpanHble yepe3 16 AeT nocAe PaHAOMH3ALIMH, TIPOAEMOHCTPH-
POBaAM COXPaHSIONHECs MPEHMYIIeCTBa CXeMbl C HCIIOAB3O-
BaHMEM MEPHHAONPHAI, AMAOAMIIHHA H ATOPBACTATHHA: CHU-
xerue pucka cvepti ot CC3 no cpaBHeHHIO ¢ MOATPYNNOdH
aTeHOAOA2 H BesApodayMeTHasiaa cocTasrao 21% [39].

Hexotopoe spems Hazaa Ha 3apybexHoM dapmauesTH-
9eCKOM PHIHKE, a 3areM H B Poccuu nosisraacs PHKCHpOBaH-
Has KOMOMHAIMA NEepPHHAONPHAA, AMAOAWMIIMHA H aTOpBa-
cratuHa. OAHHM M3 HCCAGAOBAHMI, MOCBSIIEHHLIX OLiEHKE
addexTuBHOCTH TaKOH GHKCHPOBAHHON KOMOHHALMH B KAK-
HHYeCKOH MpPAaKTHKe, CTaA0 06cepBallMOHHOe HCCAGAOBaHHE
CORAL [40], 8 xoTopoe 6s1an Bratoyens: 6oaee 5800 Goas-
upx Al' ¢ nossimenubivu yposasmu XC AHIL Cpean yuacr-
HHKOB 92% GOAbHBIX He MMEAHM KOHTPOAHDPYEMBIX LIEAEBBIX
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ypoBHei A/\ HA MOMEHT BKAIOYEHHS B HCCAeAOBaHHe. Tpex-
MecsuHas $apMaKoTepanys C NPHMEHEHHEM YKa3aHHOI
$MKCHpOBaHHON KOMOMHALNK COCOOCTBOBaAR CHIDKEHHIO
cpeannx yposre#t AA ¢ 158,5/91,7 a0 132,2/80,1 mmpr.cT.
(p<0,0001) 1 ofecnednBara AOCTOBEpHOE YAYHIIEHHE NO-
Ka3aTeAeH AMIIONPOTEHAOB CHIBOPOTKH KPOBH: CHIDKEHHE
yposts XC AHIT ¢ 3,41 A0 2,80 amoan/a (p<0,0001). Cae-
AYET OTMETHTb XOPOIIYIO IePeHOCHMOCTh YapMAKOTEPAITHA:
H3 BCelt BHIOOPKH HaBAIOASHHS HeXeAaTeAbHbIE AeKAPCTBEH-
Hble PeaKI[HH ObIAM 3aPErHCTPHPOBAHH y 24 GOAbHBIX.

B aHaAOruYHOM MO AM3AfHY HCCAGAOBAHHY, HO C BKAIO-
gerneM boasubx Al 1 UBC (PAPA-CAD), Taxoke 6biAM AO-
CTHTHYThl MOAOXKHTEAbHblEe pesyabTarhl. PapmaxoTepamus
C mpuMeHeHHeM (HKCHDOBaHHOW KOMOHHALMM NEPHHAO-
TIPHA2, QMAOAMTIMHA M aTOPBACTAaTHHA B TedeHne 6 mec obec-
NeYMBaAa CTATHCTHYECKH 3HaYMMOe CHIDKeHHe A/, yMeHb-
mesne GYHKIHOHAABHOTO KAACCA CTEHOKAPAMH, yBeAHYeHHE
TOAEPaHTHOCTH K pu3ugeckoi Harpyske [41,42].

3akA4eHHe

PesyAbTaThl NPeACTaBAGHHOTO 0030pa TOATBEPHKAQIOT,
4TO GapMaKOTEPAMH COBPEMEHHBIMH CEPAEIHO-COCYAHCTDI-
MH AKAPCTBEHHBIMH CPEACTBAMH NO3BOAAET CHH3NTh CMEpT-
HOCTb y GOABHBIX apTepHaAbHON runeprensueil. Pacrer xo-
AMYECTBO AOK233aTEABCTB TOTO, YTO KOMIAEKCHOE BO3AEH-
CTBHE Ha paKTOPHI PHCKA, B TOM YHCAE THITOAHITHAEMAYECKast
TEpanus CTaTHHAMH, MO3BOASET AOMOAHHTEABHO YAYHINaTh
HCXOABI y TakuX OoabHbix. CoveTanne HEMEAHKAMEHTO3HOTO
AeYEHHs, aHTHTHIIEPTEeH3UBHOM TEPANHH K IPHMEHEHHs CTa-
THHOB y O0Aee MHPOKOro Kpyra MAlHeHTOB MOo3B0oAseT obec-
TIeYNTh PAHHIOK NMPOQHAAKTHKY CEPASUHO-COCYAMUCTBIX 3a-
Goaesanmit. B 0TAaAeHHOM NPOTrHO3€ TAaKOM MOAXOA MOXKET
oka3arbcs Gosee IQPexTHBHBIM, FeM AAAbHEHINAs HHTEHCH-
$uKanms papMaKOTepanHu.

Oana us saxHeMmMX NMpobaeM COBpeMEHHOMN TepamHu
ApPTePHAABHON HIEPTEH3HH COCTOHT B HU3KOM NPHBEPIKEH-
HOCTH Ha3HauaeMOoMy BpadoMm Aevennio. OAHMM H3 BO3MOXK-
HBIX pemieHH npobAeMbl SBASETCS NpHMeHeHHe PHKCHPO-
BaHHBIX KOMOMHALMIY, COAEpPKAIMX THIIOTEH3HBHbIE TNpe-
napaTel ¥ CTaTHHHL Vimelomecs B MHpOBO#H AmMTeparype
AOK23aTeABCTBA CBHACTEABCTBYIOT O BBICOKOM MOAMQHIMPY-
JOIeM MPOTHO3 NOTeHIKaAe i He30MacHOCTH NPUMEHEeHNS
$UKCHPOBAHHON KOMOMHAIMH NEPHHAONPHAZ, AMAOAHITHHA
M aTOPBACTaTHHA y MAlIHEHTOB C aPTePHAADHOM THIIEPTEH3H-
el M BBICOKHM DHCKOM Pa3sBHTHS CePAEYHO-COCYAHCTBIX 3a-
foAeBaHMIT ¥ HX OCAOXKHEHHIL

Cmamws nodzomossena npu un$opmayuorHnoi
noddepixe xomnanuu «Cepeave», 4mo Huxoum 06pasom

HENOBAUSAQ HA MHEHUE ABIMOPOB U MAMEPUAA CTIAMBLL.

Craresa nocrynnaa 20.03.2022
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SERUM URIC ACID AND THE RISK OF VENTRICULAR
ARRHYTHMIAS: A SYSTEMATIC REVIEW

Uric acid (UA) is the end product of purine degradation in humans. It promotes inflammation via activation of pro-inflammatory cytokines
and increases oxidative stress. The serum uric acid level has emerged as an independent risk factor of cardiovascular disease such as ventricular
arthythmias (VA). Here we had done a systematic review to assess the association between serum UA levels and the occurrence of VA. This
systematic review included a total of four clinical studies with 99.383 patients for analysis. The scientific quality of all four studies was good. Three
studies showed that serum uric acid levels were associated with VA in many populations. In contrast, one study with a large sample size evaluated
that serum uric acid increases premature ventricle contraction prevalence. A significant association between serum uric acid level and VA was found
in four studies (p<0.01; p<0.101; p=0.002; p=0.008). In conclusion, this systematic review shows an association between serum UA levels and VA.
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Introduction

Uric acid (UA) is the end product of purine degradation
inhumans. DNA and RNA are degraded into purine nucleotides
and bases that are then metabolized via xanthine oxidase (XO)
to xanthine and uric acid, forming reactive oxygen species
(ROS). UA is synthesized endogenously, especially in the liver,
intestines, muscles, and vascular endothelium. UA increases
with the intake of red meat, seafood, fatty foods, alcohol, and
sweet drinks containing sucrose or fructose.

The role of UA in cardiovascular disease (CVD) or
cardiometabolic disease is still controversial. Several clinical
and epidemiological studies show an association between UA
and various disorders, including CVD, metabolic syndrome,
and kidney disease [1]. Overproduction of UA, generated
from purine metabolism, leads to hyperuricemia which has
been proven to play an emerging role in the morbidity and
mortality of various CVDs. Serum UA has also emerged
as an independent risk factor for ventricular arrhythmias
(VAs). UA can promote inflammation via activation of pro-
inflammatory cytokines and increased ROS. The generation
of ROS in these disorders can contribute to the induction
of arrhythmias via multiple mechanisms, including altering
cardiac ionic channels and cardiac cell death-associated
ventricular dysfunction [2]. Oxidative-stress mediated tissue
injury during ischemia and reperfusion may be related to both
ischemia and to reperfusion-induced arrhythmias. However,
little is known about the association between serum UA and
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the occurrence of VAs. The purpose of this literature review
was to determine whether UA is associated with risk of VAs.

Material and methods

Search strategy

This study was conducted in a series of steps following
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyzes (PRISMA) guidelines. These steps included
searching for articles and assessing each article’s quality,
extracting and analyzing data, as well as summarizing and
interpreting findings.

We searched for observational studies or trials that
assessed UA as a predictor in VA. Major medical databases
(PubMed, MEDLINE, Clinical Key, Cochrane Library,
EMBASE) were systematically searched using keywords:
uric acid, hyperuricemia, or ventricular arrhythmias and
risk in the title, abstract, and medical subject heading
(MeSH). The search was limited to clinical trials published
within the last 10 yrs, written in English, and with full-text
availability. Lists of references from the literature matching
the inclusion requirements were also screened manually
to find additional, relevant studies.

Article selection
Narrative review, editorials, commentaries, and consensus
documents that did not include patient results or outcomes
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Figure 1. PRISMA flowchart of literature search
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database searching sdentified throogh
(PubMed, MEDLINE, other sources (mamual

Chalcal Key, Cochraoe referance bists and related
Libeary, EMBASE), n=219 citations), n=17

Full text studies, =197

Records excloded, n=157,

Noo buarsan studies =26;

sut weiten in English =3;
not related to VA w125

Records after
duplicated rermoved, nwl73

i

Full-text articles
assossed foc elipbility, n=16

Ud and VA, n=10

Srodies included
in iealitative synthesis, nnd

Stadies included
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were excluded. Studies were included if they contained
primary details on patients’ serum UA and VA incidence.
Three investigators evaluated titles and abstracts prior to full
text retrieval. The authors, publication year, location, research
design, subject, study result, and VA incidence were all
collected by two investigators from full-text publications.
Details of the of literature search and selection of articles for
inclusion in the review are shown in Figurel.

Quality Assessment

The Newcastle Ottawa Scale (NOS) was used to measure
the quality of the four included articles. Base on this quality
score, none of these articles were excluded.

Data extraction

Data extracted from the included articles were tabulated,
and then a narrative synthesis was undertaken to identify key
themes in that literature.

Results

Four observational studies, one case-control study,
and three cohort studies met our inclusion criteria with
a total of 99,383 patients for analysis. These studies were
conducted in Japan, China, and Turkey. The VA incidence
varied in each study from a few (1.1%) to quite frequent
(20.87%). The baseline characteristics of the included
articles are presented in Table 1. The scientific quality of all
four studies was good (Table2). Three studies showed that
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UA concentrations were associated with VAs in many types
of patients. One study with a large sample size (n=98,965)
found that UA increased prevalence of premature ventricle
contractions (PVCs). A significant association between serum
UA and VA occurrence was found in all four studies (p<0.01;
p<0.101; p=0.002; p=0.008) (Table3). Several limitations
were present, including non-random trial assignment, small
sample size, and insufficient follow-up duration.

Discussion

UA is commonly measured in clinical laboratories.
Elevated serum UA concentration is thought to be associated
with cardiac events, such as heart failure, myocardial
infarction, angina pectoris, and atrial fibrillation (AF), and
with total mortality [7]. Evidence of a relationship between
increased serum UA concentration and VA is still sparse. In
1985, while investigating a potential arrhythmogenic effect
of diuretic usage, McDonald et al. noticed a relationship

Table 1. Description of the studies included in this review

_ Authors Year  Country Method Subjects % VAs
Yamada : ' Case :
etal. [3] 2012 Japan coatral 167 16.2
Chen T ’ ’ .

etal. (4] 2018 China  Cohort 98,963 L1
aalfs] 2018 Jpn  Cohort 56 39
23’?‘;]’ 2018  Turkey Cohort 115 209

Table 2, Newcastle Ottawa Scale

Selec- Compa-  Expo- Total Overall

Anthon tion rability sure. score  grade
Yamada - o C
etal.[3] 8- S
Chen see . wean o B
etal. [4] : 8 Good
Nodera annw . . % 3
ets al.[5] 7 Good
Ozylmaz Sorw . s oy
etal. [6] § Good

Table 3. Summary of results of the included reports

(OR*, HR*")
Authors 95%CI; p Results o
S == Uric acid concentration was
o L
' N APEYr for the occurrence of VT in LVH patient
Chen OR 1,13;95% CI Serum uric acid was associated
etal. [4] 1.06-1.21;p<0.001 with the prevalence of PVCs
HR 1.826;95% Uric acid might be a predictor
Nodera o i
CI1.248-2.671; of VT, providing a new aspect
etal. [5] A RTR TR
3 p=0.002 ICD implantation decision
Ozylmaz 20.008 Higher uric acid concentration was
etal. [6] P=UEE8 - associated with higher VT incidence

" *OR: Odds Ratio; “*HR: Hazard Ratio.
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between serum UA and ventricular ectopy [8]. The authors
speculated that this might be attributed either to the diuretics,
the studied population’s comorbidities, or direct effects of UA
on the ventricular myocardium.

It has been shown that an increase in serum UA is asso-
ciated with the development of cardiovascular disease. Two
main factors increase the concentration of serum UA, namely
excretion impairment due to renal dysfunction and an increase
in UA production by activation of the XO system. One study
showed that UA and renal dysfunction markers, such as BUN
and eGFR, were associated with VT occurrence [9]. In general,
renal dysfunction increases serum UA. Many epidemiological
studies have suggested that increasing serum UA through
activation of the XO system is associated with the formation
of oxidative stress and inflammatory mediators. UA inhibits
NO formation and activates inflammatory mediators such as
TNF-a and mitogen-activated protein kinase (MAPK), which
further impairs endothelial function and smooth muscle
cell proliferation [10]. UA is also involved in angiotensin II-
mediated hypertrophy and hyperplasia of myocytes and vascular
smooth muscle cells. Greater production of angiotensin II will
affect fibrogenic cytokine expression and increase perivascular
and interstitial fibrosis, resulting in increased myocardial fibrosis.
UA is also known to be involved in myocardial pathogenesis,
where oxidative stress and inflammatory mediators induce
electrophysiology and structural remodeling of the atrial and
ventricular myocardium [4].

Hyperuricemia is common in hypertensive patients. Several
large studies have shown that increased UA is associated
with the emergence of left ventricular hypertrophy (LVH)
in essential hypertension [11]. On the other hand, LVH
is an important predictor of ventricular tachyarrhythmias (VT)
and sudden cardiac death. One study showed that an increase
in serum UA had the strongest association with the occurrence
of VT in patients with LVH [12]. Radovanovic, et al. recently
reported that UA was associated with the left ventricular
remodeling in patients with chronic ischemic heart failure [ 13].
Chen, et al, also revealed a similar correlation between UA and
ventricular remodeling in mice with myocardial infarction
subjected to experimental hyperuricemia [14]. These results
suggest that serum UA level is a helpful marker for predicting
ventricular arrhythmias in patients with LVH. However, the
exact mechanism has not been fully elucidated.

It has been shown that cardiomyopathy is associated with
oxidative stress, i.e,, an imbalance between the production
and neutralization of ROS. Several experimental studies
have shown that oxidative stress can induce focal activity
and reentry processes and cause VT [15]. Serum UA
is a metabolic product in the final stage of purine metabolism,
and it is produced through the action of XO, an enzyme
involved in oxidative processes [16]. Thus, a high serum UA
concentration is a marker of oxidative stress and inflammation.
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Although impaired excretion due to renal dysfunction
increases serum UA concentrations, renal parameters such
as BUN and eGFR do not impact implantable cardioverter-
defibrillator (ICD) therapy appropriate for VT [5].

Some argue that abnormal fibrosis associated with hyper-
trophic cardiomyopathy (HCM) that triggers ventricular
arrhythmias. Methods for evaluating cardiac fibrosis inclu-
de measuring galectin-3 and fragmented QRS (fQRS).
Galectin-3 is a beta-galactoside-binding lectin that is expressed
by macrophages. Recent studies have shown that galectin-3
concentration is elevated in diseases associated with heart
inflammation and fibrosis [17]. The fQRS complex seen
on a l2-lead EKG is related to myocardial fibrosis and
to a high risk of sudden cardiac death (SCD) in HCM patients.
Ozy1lmaz, et al. showed that UA values correlate positively with
the risk of HCM and SCD [18]. Serum UA concentrations
correlate with serum galectin-3 concentrations, and high UA
concentrations seem to be associated with increased frequency
of fQRS, VT, and the need for CPR and an implantable
cardioverter-defibrillator (ICD) [18].

One study found a correlation between serum UA and
PVCs in patients without myocardial infarction or stroke
[19]. A gender-specific analysis found a significant correlation
between elevated serum UA concentrations and PVC
prevalence in men but not in women [4]. This is consistent with
the report by Nakanishi et al. that showed a positive correlation
of serum UA with cardiovascular morbidity and mortality
in a large male population, but not in women [20]. Also, Sun,
et al. found that an independent association between serum UA
and AF was significant in males [21]. In contrast, two previous
studies, namely by Freedman, et al. [22] and Levine, et al. [23],
showed that hyperuricemia is a risk factor for cardiovascular
events in women, but not in men. Thus, it is likely that a sex-
specific mechanism may underlie the association between
serum UA and cardiovascular disease, The difference between
the findings from various studies can be related to ethnic
and territorial specificity [4]. In addition, it is likely that
the incidence of PVC may be associated with adverse ventricular
remodeling associated with UA. However, the exact mechanism
underlying the UA association remains to be investigated.

In addition, a study demonstrated that treatment with
allopurinol was a predictor of improved survival. However,
this association does not prove causality. Recently, Singh
and Cleveland investigated whether use of allopurinol was
associated with a reduction in the risk of VA [24]. Their study
of 28,775 cases of new allopurinol use showed that allopurinol
was associated with a hazard ratio of VA of 0.82 (95% CI 0.76-
0.90). More prolonged use was significantly associated with
a lower multivariate-adjusted hazard ratio: 1-180 d, 0.96 (95%
CI0.85-1.08); 181 d to 2 yrs, 0.76 (95% C1 0.68-0.85); > 2 yrs,
0.72 (95% CI 0.60-0.87). A longer duration of allopurinol
treatment was associated with greater VA hazard reduction.
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Conclusion

This literature review found evidence of an association
between uric acid concentration and ventricular arrhythmias.
However, further studies with improved research methodology
are required to prove causality rather that only association.
Additional studies are required to determine the ability of uric
acid-lowering therapy to reduce ventricle arrhythmias.
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ACUTE AORTIC DISSECTION WITH RIGHT-SIDED CHEST AND
BACK PAIN ACCOMPANIED BY LEET-SIDED LIMB DYSKINESIA

We retrospectively studied the diagnosis and treatment of a case of AAD misdiagnosed as stroke since atypical symptoms
as the first manifestation, and discussed the clinical features and manifestations, diagnosis, and differential diagnosis of the case
in the context of relevant domestic and international literature. The patient, a 49-year-old male with herpes zoster for more than
1 month, presented with sudden onset of right-sided chest and back pain, accompanied by numbness and weakness of the left
limb, and was tentatively diagnosed with post-herpetic neuralgia combined with stroke due to the history of herpes zoster. Non-
specific ST-T alterations, D-dimer 20ug/ml, and non-traumatic angiographic findings in the transthoracic and abdominal aorta
demonstrated slight thickening of the patient’s ascending aorta, and the lumen of the root sinus region showed intimal flap
formation with a larger pseudocoel and smaller true lumen, which ultimately confirmed the diagnosis of acute aortic coarctation
with atypical presentation. So clinicians need to improve their basic theoretical knowledge, strengthen the understanding of AAD,
focus on physical examination, improve relevant auxiliary examinations expeditiously, and pay attention to the significance of
specific auxiliary examinations in order to decrease misdiagnosis and missed diagnosis of atypical manifestations of AAD patients.

Acute aortic dissection; acute myocardial infarction; herpes zoster; atypical symptoms
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Introduction

Acute aortic dissection (AAD) is a devastating aortic
disease that is an extremely critical cardiovascular emer-
gency, which can be life-threatening [ 1]. During recent years,
the clinical incidence of AAD has been increasing, and
its incidence is higher in men than in women [2]. A small
number of patients have atypical clinical manifestations,
and these are easily misdiagnosed and may lead to death
due to delayed, correct diagnosis and treatment. Here we
report a case of aortic dissection with atypical clinical
manifestations.

Clinical Data

Brief Description of the Case

The male patient was a 49-yr-old farmer. Past medical
history: Hypertension, unclear medication history, and
unknown blood pressure control; a 1-mo-history of her-
pes zoster. Patient denied history of smoking or alcohol
consumption. Complaint: Patient was admitted to the emer-
gency service at 07:21 a.m. on July 12, 2020, with right-sided
chest and back pain, together with left-sided limb immobility
of §-hr-duration. No previous history of similar illnesses was
reported. Upon rising at 5:00 a.m., the patient had suddenly
developed right-sided chest and back pain, combined with
numbness and weakness of the left limbs, difficulty standing
and walking, and occasional dizziness. There was no
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difficulty in swallowing or other symptoms, such as syncope,
radiating pain elsewhere, profuse sweating, nausea, vomiting,
or urinary and fecal incontinence.

Examination Results

The patient presented to our emergency centerat 07:21
a.m. on the same day. Electrocardiographic (ECG) examina-
tionshowed sinus rhythm with nonspecificST-segmentand T
wave (ST-T) changes. Laboratory tests: D-dimer, 20 pg/ml;
fibrinogen equivalent unit (FEU), 0-0.5 pg/ml; troponin-T,
0.005 ng/ml (0-0.014 ng/ml); ischemic modified protein,
82U/ml (0-77.6 U/ml). Routine blood values and
coagulation function did not show apparent abnormalities.
Imaging examination: angiography displayed no distinct
abnormalities in the cranial computed tomography (CT)
scan, which was consistent with cerebral arteriosclerosis
and localized calcification in the wall of the cavernous sinus
segment of the bilateral internal carotid artery Physical
examination: Body temperature, 36.3°; heart rate, 78 /min,
rhythmical; strong heart sounds, no murmurs; respiration,
15/min; blood pressure, 91/36 mmHg; weight 75 kg; clear
consciousness; poor mental health; bilateral nasolabial fold
symmetry; bilateral pupils equal in size and round; existing
light reflex; clear breath sounds in both lungs, no rales;
skin herpes on the right thoracic back and posterior back;
right upper abdominal pressure pain, no rebound pain; no
abdominal muscle tension; muscle strength of the limbs, -
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5 grade; bilateral muscle tone, moderate; bilateral baroreflex
sign, negative; meningeal stimulation sign, negative.

Diagnosis and treatment

Preliminary emergency diagnosis: stroke pending, post-
herpetic neuralgia, hypotension. AMI could not be excluded.
Initially treated as stroke and hypotension. Hypotension
was gradually corrected. At 08:40 a.m., results of cardiac
ultrasound indicated: 1) Aortic dissection (DeBakey type I);
2) Valvular degeneration; 3) Mitral regurgitation (mild);
4) Aortic regurgitation (severe). Medication for stroke was
discontinued. Considering the patient’s critical condition
and risk of immediate respiratory and cardiac arrest,
emergency surgery was recommended, as well as computed
tomography angiography (CTA) of the thoracoabdominal
aorta and the coronary artery.

At 09:30 a.m., the CTA of the thoracoabdominal aorta
and coronary artery revealed: 1) DeBakey type I aortic
dissection with right cephalic-arm trunk involvement.
The ascending aorta was slightly thickened, and the lumen
of the ascending aorta root sinus region showed formation
of an intimal flap with a visible entrance, a larger pseudocoel
with a lower density, and a smaller true lumen with a higher
density; the right and left coronary arteries were not involved;
the aforementioned torn intima continued to the lower end
of the abdominal aorta. Inward displacement of intimal
could also be seen in the right cephalothoracic trunk lumen;
2) Aortic atherosclerosis; 3) Possible left renal artery
embolism; 4) Limited emphysema in the upper lobes of both
lungs; 5) Multiple hypodense hepatic shadows, possible
hepatic cyst; 6) Bilateral hypointense shadow in the adrenal
region; 7) Multiple calcified plaques in the proximal and
middle segments of the left anterior descending coronary
branch, with no evident luminal stenosis. See Figure 1.

Figure 1. CTA imaging of the thoracic and abdominal aorta

The patient was transferred from the emergency
department to the cardiac surgery department at 10:37
am. on July 12. We recommend immediate surgical
treatment. From 12:30 p.m. to 8:47 p.m. on July 13, the
patient underwent aortic valve replacement and ascending
aortic replacement with coronary artery grafting (Bentall
procedure) under general anesthesia. Postoperatively,
the patient suffered from persistent bleeding and underwent
open-heart hemostasis under general anesthesia from
00:00 a.m. to 02:30 a.m. on July 14. Con tinuous treatments
were given, including cardiac monitoring, ventilator-
assisted breathing, transfusion of concentrated red blood
cells, anti-infection, etc. Biochemical examination exhibited
hepatic and renal insufficiency, which was treated with liver
preservation. On July 15, the patient’s family requested
that the patient be discharged from the hospital. Discharge
diagnosis: 1) Aortic dissection type A; 2) Hepatic
insufficiency; 3) Renal insufficiency; 4) Hypertension.
Discharge instruction: Continued inpatient treatment was
recommended. The patient died 2 days after discharge.

Discussion

Pape and Awais etal. [3] analyzed data from 4 428 patients
in 28 international aortic dissection registries and found
that the postoperative mortality rate was 18% for Acute
type A aortic dissection (ATAAD). A retrospective study
of Zhu et al. [4] of patients treated at Stanford University
over 50 yrs showed that the 30-day and 1-year mortality
rates for contemporary ATAAD patients were 9.4% and
11.8%, respectively. Postoperative complication of stroke is
common in ATAAD [5]. The present case was ATAAD, and
death within a week may have been due to complications,
such as stroke, acute heart failure, and multiple organ failure,
i.e, failure of liver or kidney function, and to improper care.
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The main symptom in most AAD patients is an acute
attack of chest pain, which is mostly knife-like, needle-like,
or tearing, usually persistent and unbearable, and poorly
treated with opioids, such as morphine. Some patients
may experience shock-like symptoms, such as pallor,
sweating, cold skin on the extremities, and poor perfusion.
Although there are typical incidences of severe chest
pain, hypotension, and syncope, there are often atypical
manifestations [2], such as the presence of neurological and
digestive system symptoms. Thus, the differential diagnosis
is quite difficult, and AAD is likely to be misdiagnosed
as AMI [6].

In the present case, the patient was a middle-aged male
with an atypical clinical presentation, a previous history
of hypertension, and a 1-mo-history of herpes zoster. In
addition, there was acute morning right-sided chest and
back pain, and left-sided limb immobility, as the main
manifestations. From the perspective of common
and multiple diseases, it is often thought of clinically
that the following five diseases should be considered
as a priority: 1) AMI This disease could be highly
suspected due to the patient’s violent and persistent chest
and back pain, his previous history of hypertension, stable
and normal early troponin-T, and an ECG suggesting ST-T
changes [7]. However, patients with AMI present with
prodromal symptoms before the onset, but have no left-
sided limb immobility, so AMI could have been precluded.
2) Acute pulmonary embolism. This is mainly manifested by
respiratory signs, such as dyspnea and shortness of breath,
accompanied by chest pain and hemoptysis [8]. In this case,
there was chest pain but no obvious dyspnea. Therefore,

this evidence did not support acute pulmonary embolism.
3) Stroke. This patient had left-sided limb immobility

and difficulty walking, similar to an acute stroke, but no
manifestations of impaired consciousness or cognitive
dysfunction were displayed. The examination was negative
for meningeal stimulation signs and no abnormalities
were seen on the cranial CT. Thus, the stroke hypothesis
could have been excluded. 4) Post-herpetic neuralgia.
These patients have a variety of clinical manifestations
and may also suffer from persistent and intense chest and
back pain [9]. The patient, in this case, had a 1-mo-history
of herpes zoster 1, and the examination revealed skin
herpes on the right side of the chest and back. Nevertheless,
the other clinical manifestations of the patient could not
have been be explained post-herpetic neuralgia. 5) Acute
abdomen. This condition is evident from abdominal
pain that can radiate to the chest and back and is usually
accompanied by nausea and vomiting, features which are
not consistent with the clinical findings in this case.
Physicians should consider the possibility of AAD or
aortic aneurysm after excluding the above listed common
diseases. The significantly elevated serum D-dimer in the
present case implied a great possibility of AAD [10].

Conclusion

AAD is an acute and critical cardiovascular disease with
high lethality and likely misdiagnosis. Clinicians should
avoid inertia thinking and focus on D-dimer levels, early
cardiac ultrasound implications, and- thoracoabdominal
aortic CTA imaging as significant information for the
differential diagnosis.
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