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Jombognmo 30396 HgbBoobs o dmgMmbimgmmBol
306hmog0do, Mmdgmog, ©Omms gobdogmmosdo,
O™mghobhmool  3obznmabgdol  gobodabmogol
[2].  0bp®o3gbybo o abhMo-obpHgdoymo
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bOBdMAVEMYONL/8dgMngal 0bbymHb badmasmgdol
3003060 H9dsb [3]. 9d0b dbgozbo, 6oyl Jumzngmoal
ohkom3gs bobobo ngm ma30b H3060L Jbmzoemol
ot omaol dobomgmybo, 363039 0dgdoydo
0bbymdob Omb [4]. Jbmzomoal 3goddobmggbol
dghngohm®oab (tPA) 3odmhgbodg doydol stphgconl
®m3mydool EMOmb 3odmboygbgdmop, bbgoabbas
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339MbdemmAg008 9Ga399dhyM0, dMadgw, nbobo, dbg3yg,
1393006000900 3aMmYmgdgd0lb 3a3G M domag Mabsb s
30690 30850076 3odmbagemgdb [5]. doybgwszsm 0dobs,
Omd 006l sbHadoal m3cmydoobol gddmemogdal
19603egbmdd Joegbhg®mobolb 86 gogmEnydolb 0088879,
domdo 3006 dg0dgds 333 ogmb goM33gymo
030060m3mo d0gmogbo, Gmdgmog mGOmMddmmodolbigh
boob dodggnemb [6]. 9GbgdmdL meo Mabpmadndgoymo
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ob Gomb 0oYGb sehHghoob miemyBool debmgzodo.
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30(3096()0) 231939000, O M3 JBM® db0d3b9e™33b0y,
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ob 33emg30 dmoEa3Es 16 dmbobogglb (Gmdmgdoy
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33960060emmdnl adodgdomo dbsbsdgms oygm, O™
2019 Bgmb MacGrory et al.-ob dogé bgzbmmmany®
wohgdohydodn 3odmdsgybos 363037 0bbymEHOL
dgbobgd, ®odsi 3 d9dmbzgzoms bgbos dgdoths (20ddo
61 sbogmo 30309b¢h0m) 3Bt wohgody®dslb [9]. dom
000033696 MOMIdmME0Bol Lotggdgma, Loddhmdgdol
05699000006 4.5 Losmal 3obdogemmdsdn s doabgl
39d03mdn Mobmdndgdgmo 33e93900L Logodmgds.
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n® ygchmn d3ge d9dmbzgzoms bykoob [5,8-10].
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Re®Isb, Mg3mdgbogdymo Mol dmbszzgmgdol
306303mmo0dn (4.5 bo 0bh®o396yG0 tPA-obm3al,
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Jobm3dbdoghogmbolb  dobodymogool  dgmbgym
d9009300), dggaaE 393mbzgywa 0bhMEI3TgIMYLN
0x0dMIm3gmgznom, 396LobHIbHIMO ©gxsgdhadal
3009dg o dobpbgbs bodogmg obhgbool (ICA)
ob0ddhmdyceo  JoMsmamemdydn  vbg3G0ddom,
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ICA 0b93608d0bmgnb. dobo godmggdom 00
d99dmmm dobbgbd m30gmal Bgo dbobgl gntgde”,
3obhm3ghogoym  3obygmanmygdsdo  gowmgndgool
0900093. 3000300909emds  dogbohy®-Mg8mbobbymds
O™3mamagznod (MRI) ob dhggbs 363039 0bazatdhal,
399063000 96 bb3s 06hE3MbNdEYMN dsmmenmanal
dh30E9dnmygodo. 30360096-693mbobbymads
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3bmoomo bmGdoob 9,5 Lm), dobEbgbs m3demol
obhghoosdo 10,8 3z tPA-0b 0bhda-sthghoymo dgy3ebs
hohots bgodmgdomymdagnnlb 233930l dogh, dsymob
Juemgomalb bgmaebsgo 39O ydool 0dgom, bobyoba
0d9d096m0 dm3emgbg00bab 396393060dn. dmdg3bm Mgl
390003md0 godmgazmgznbsl, dbggzgemmadnl 39emol o
BI607L3M30em0 3odm33eg30L 8gwgagd0 MAngdhdow
133960 0gm (g3d0memnnb dgbobgomdnl homzmom),
0)3Es 3930963 dbgcs dbg3zgmmdnl  3gemab
©99399H0ob byoogdhnco ondzmoghgds. Lb3sgzoMor,
030 093OMMMaNMo JoMaown 3hdbmdps magb.
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3odmbabyemgds 2:

000YmhmM0ymads 083306039000 MO0 3306l dgdoaa,
300m03e0bs bg30l Lodsbgngmg datbgbs m3¢man
20/20 99bgbh®oymo. dodxwmal dbgwzgmmonl
39630 24-2 (ot 390b-30d0360 LobhgdLo, EIdebo,
3903m&mb0g, 883d) 9h396s Bge domemozn aRgdho,
Omdgmog  3ubom  d3zdogzos  gbgobolb  dbobgl.
53L39Mol By RmHmgd oh3969dws 3gdmemognal
9e003b0bgOYG d6gL, GmMAgmoE BoMZES 39bHMITN6
0037mab (3admbabyemgds 3). 303096db o6 dgnbodbosl
dbg3gmmmdnl Mondg bYoogdhnMo og3zgomgds, oby
6md, 13bm0o0, Isbemgdnm M hHm agm gobyma 24
bOdMNESb 2 330Mddg dgMomdn nbhGms-sbHgbonma
tPA-0b 3980098, MmEgLaE gl 393mMONS 3ob300dM..
BRAO-b 00obygdng00b 7 33060l 393093, dbgozgemmdal
bodabgoemg dobbgbs m3oemadn g3 20/50-30g
030mol 1bggholb 0gghoo gmpmgdo dhzgbgdos
a3mbob dmygzomemm 0396l dgazemol (godmbobyemgds
4), 6og d99Lod0dg0mEs ©93g3maEMdnbodomgdym
bobbemb. 30d93G0b dbg3gemmdnl 39emgdds ohz9bgl
bhoodomybdo  ©gxugdhn. SD-OCT (Spectralis;
Heidelberg Engineering, 300009dghgan, agtmadsbos)
of39bs dogo doEyMab 30dgh-Mgaaemgdlntma doboms
dogo d938my3gemn dgddmsbol (ILM) d3gdmom, Moy
39900000900 dgMagdsm 3gdmmagnal, dmbommubgm
30mbgmgdsbmob o doyMalb dos w3gMgool
003003300m36 ghmoE, BRAO-L gomababogngdabsl
(30dmbobyemgds 5). dg9-11 33060sdy ©absdozodo
003300390089 dbgozgmmonl bodobzngmg dobibgbs
039680 o0Mbs 20/20. 03ybnbzmadnal d9dmBagds
36033690mm3060 ngm bobbgmab bEHEymamo gobmzabs
o bobhgbo bomgnsbo dmyznmomm dobobmaab.
30d93M0b dbgozgmmdnl g3gemgdn bhsdogmydo oygom.
SD-OCT-d ohggbo 0d93065b0b goodndzs qmbmb
©0936gboolb danmsl. OCT-A (AngioVue; Optovue
Inc., @Mgdmbpho, omoxm®mbos, o88) dgBmynmo
09gm, 303600 o3abHYMY 3900909 ds ddEMOl
30b3ymobymds  L0d33®039d  J3900  dognmado
(30dmbobyemgds 6).
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dmanaodnoin gonznbo

3odmbobyengdo 3:

©0b33ybod

ombodbye  33mg30d0  0gdbo  dmblLgbogdymo
03(hMmmagbymo  BRAO-0b  yobemgbo  858mbgggo,
Mhmdmolb 339Hbsgmmosg dmbps 0bhEme-sbhghoymo
Tpa-00. 3993mddo gobznmots 0bhGomnmemdymo
3gdmMmogos, GOmIgwog  ©m3ndgbhodgdymaos
300m33mg3900bd ©0 dymbodmomybo
300mbabyemgdal bgbogdom. gb dgdmbzggzs bodlb ybzodL
tPA-0b  303y0mybop 8b0dgzbgmmaobo  gzgdwomo
99399hg00lb  @obzomobgosl, mydge, Mmambg
39bnobogngde J39dmm, tPA-0m 333Mbognmadanl Lobihgdydo
30Mmmgdgon 33mog MAgds 0bhgmgbolb doMomo
bogbo, dsmo bogzommonl oo Gabzol odm.
hothatdo mba Mobpmdodgdyma jmbhemmamgdopn
330939, Gams dmdbesdoym tPA-0b 9a399dhncemos
O mbmgds shs-dbhghodhymo CRAO-ab ©6OH®L,
30b30gbhymoem, EAGLE 331930 0bphmao-abhhghoymo
tPA-0b godmygbgdom o dbaogbo 33g3e, GMAgmog
393m093946g9L Chen et al.-ds [7,8]. EAGLE 33tmg358
ot ohggbo Mondg @obbb3oggds tPA-ab  333xle
0 bogmbhdmmm 23yl dméob, 30830mybo
303mb3mab 3ymboo, 393®od 8H3gbs gobmyEgdgdal
060d3bgmm3bo  dowowa  bobdobg (9gbomo

3odmbobyemgde 5:

23

3odmbobyemgoe 4:

39690M3ym0 3gdmbogns, ghma 3gdmdsgns bombgddo
©d mMo oty dmdol sGdmYmatmoa 3gdmemogns)
tPA 2310300, GMdgdog 3aM33guemn b3mmagmo dgohebo
33m330L sy obkymgdsdo [7]. swbsbodbagns,
Mmd EAGLE 33mg30dn 303096()90L tPA 203390000
00300000 doegdynmo 4.5-bdomnsbn 1sbitol dowdy,
Mmdgmog dbgms bm®ddsmymam doohbgzs (306000006
080 byl 16ygmdb 363039 06yl 33n6bagmmasl),
Modog dgodgmgds bgemo dgnbym  gabmymgogdol
domoo bobdodol gobgomahgosb. Chen et al.-ob
2011 Bgob 33wg3e 330936mAL tPA-ob sMgymo
300myggbg900b LOMEgOgmML (Eobobyoboob 6 bosmob
306303tmm00d0), doghed dgdmygmo oym dghhggzol
8mdob godm, LadgyObagm 231a3dn 8 383096¢h0L bboom.
96m 306b, GMIgmboy 3oy3gmos tPA, 3dbj30mato
0b(hMo3moboogmybn 3gdmMogns, Madog godmoabzns
39003696099 mdool Haghotgdal Logobdmgods, dogkod
dmag3006900m gb  OP39330GEaL  JmAmGonyw
396 gobomyd  sdommoy®d  dbgomIsmoaab.
domo  3030g9b(hgool  gm3mbpodo 8b  ymagoms
0bGhMIMImotmo 3gdmMagngdo [8]. Schrag et al.-ob
3096 hopo®gdymads bggzbhmmmaogha woahghobhydob
39(0-060m083ds oh3960 sMgymo b m3dmmodol
3mhgboydo botagdgmo, dogkmod obgzg oh3gbs 5

aodmbobygmgds 6:
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dm3naonon dgnznbo

393m6Moa00, MmImgdoy 1393d06©g0mEs Judm dggm
06O mMAdOMmM0dY6 LHOIH™MI0boBL [5]. mmbo gdmbogns
30O IM0 04® (3 0bhMoEghgdMagmydo, 1 m3ademab).
dbmenme tPA 35309600l 9392399330638 960¢m0dds,
Mmdmgobog aon39mEom ©obygdneob 4.5 bLasmoab
30b6d03mmo0dn, @odmogzmobs  godmzabdmmgmgds
33m930b 13 dmbobogmoob 8-8n, 3gdmMogoymmo
3ohmyymgdgdolb  goatgdg.  ob  3o3gmgoymd
3™3d9bhoMgdn  abhGomzgmehyma  JgdmMogngonl
30030006900b dgbobgd [5]. MacGrory et al.-ob dog®
30000em0B8909m0 61 303096(h0ob 20030 6 FaMMYgOd
ogm: ghoo  Loddhmdydo  abhmozmoboowybo
39dm®mogns (00 89dmbggzedo dmbs LHobMHma
0b(h0gmogymogegho  dhmbhmzmmolb  ©ah®3939),
mMo dboddhmdyho abhGogkmobosgymo 3gdmbagos,
3980hGoolb  ghmo dgdmbzgzs, dbgomggdal
9hmo d9dmbggze o dygemol smbpob sbgzdoddol
bobbegbob ghmo dgdmbzgzs [9]. odohgdom
33m9g390d0, Mmdmgoog hobmymoes Dumitrascu et
al.-ob 2020 Bgmob dgho-obogmnddan, 42 3o309b¢H0©L
00 9Omb 96 9gb0dbs ohmyemgdgda, Gmammdgdozsd
bLod3hmIgbn abHGO3MIbdYGOE o6 Mmggmabyma
390mGmogno [10]. 93hmMgdds oobi3bgb dgdwgaon
930396003000, Gmdgmoag gbdoobgds MacGrory et
al.-ob gbhma Bemob 60b6bgem dmbodemgdsl [9]: “obo-
sbhghoymds CRAO 3030960903 mgmboymam b
d0000mb 03039 MMO®MIdMM0dyho mghodngdo, OmAL
03039 039632060000, Omamby 3ghgdcomycma 0dgdool
dgmby 30309bhg0do”. ™Iy 33emg308 3Mb3Gghmo
d90030b0 mGdaGhOmyhOo bmbma®moggnol aodmygbgde
CRAO-0b 33mggzoda. Ertl et al.-dd od30b3L, ™3
mGO0homMo bmbmaMaonny, Mmamdy gddmmoyho
CRAO-0b 003bmbhogs “odoBbgdomo bodbom” -
doMal  39bhGowycd b hgMosdn dodmIghaydos
30396099dm0y60 dobogon - Omdgmbog 3Jmbos 83%-
0060 93Mdm0ogemds s 100%-00b0 b3gE0a303nMmOd
CRAO-0bmgol [11]. Nedelmann et al.-3s
306030390 00 633M™3Bg dYdomds o 0356MNEIL,
md ©ododbgdoma bodobo sobgimoezl gddmemaanb
303003000 d0gmogbl. 46 3o30gbddg dom
3hmb3gdhym 33wg30do, dbmemme ,,0d08bgd0mo
60dbob” 86IJmbggdl 3IJmboom  3mobozgyMo
360d36gmm3obno  dbg3zgmmool  goydzmoglgos
[12]. H3g9bo obgo®adn @odmzzgml goblbbgoggdgol
doytob shhgboab m3myBool dobmgal doamdgol
dmbab, 6g3hmmMmanyh 8 MRMIMIMMmM®I0H
wohgmohmodn. mamamdmmmanol bodmgspmgds
33mo3 bogdmbomon 930900 tPA-0b 3odmygbgdsl
00ymol  shhgdoal  ™m3mydoobol, dbodymgol
Mo dmbodbyml ondh303909mo  9x39dbhyMOmonm,
Jboxgdmbmgdol  Gobigdom o  dgboododobo
30992md9bgdymo  dbgzgmmonmo  @ddmbagmgdol
003eM9dmd00, Mdbmdndotgdymo 3mbhdmemobgdswon
33939000000, 00 mOmamdob gho-ghoo
g39modg bdodo Eodhodgdoo d0dgBos, Mmd od
dmgmgbgool dgmbg 3opngbhgdo bldodo dgnsb
03dymohmMongm  Jmobogodo, ghohogymo Omab
00b2®mol  dowds, Gmdgmog PLlogbdmbms  tPA-
ol aodmygbgdobmgol (Mmamby ©odh3anggdymos
0bbyem@ob dg9dmbggzndn). my30 mBMIImmmanyho
bodmadEmMgds 33wal 3Moghngal tPA-ob Gyhobyem
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300myg6900bmob dndobmgdodo 0OoyMalb 363939
m3mydoydo dmzmgbgdobmgol, Omab bLomobogm
0062600L  gobdogmmmoodn, dogmoob dbndzbgemmazabo
096900 00 0b¢hgh3gbool dgbadmm gobmymgdgdol
LOYmoE 3oagos (0bg3g Gmambs domo dommzabs o
36mabmBab). 30600000 d930Mdd 3330093063 d0aM
3oMagmgmgdn M930b3e0d909em doEYGby s mo30lL
(03000L Jbmgomb dmMab, sbg3g, 0bhM3Mebosgmyboa
bobbgbol godbomo Gobgo, GOmdgmbsg tPA
063930, H3963 ¥bo 3omosbmm 3dgdmbmagoymo
300OmYg0900b smIsmmdy, GmAmgdog gogmgbol
dmobegbgb doy®odg. doybgoogzo 0doby, G®I
3393900 dodmobogmgl dogmosb  3mbiMghymac
dmbgbomo  0bhGoghobodmydo  Lbobbegbo
tPA-ob  godmygbgoobolb dgbobgd, 33mg39d0 oM
m3nbomgdgms 0bhMamymotym 3gdmbmognsdy,
Mhmambz 93 0bhghzgbnol gammygdsdy. sdbgdymo
0bgmmdognom, gbos 0dh®dmagbymo  BRAO-ob
30®39mo m3ndgbhotmgdymo dgdmbzgzs, G®Imol
3396bogmmdsy dmby 0bhmo-sbHghoymo tPA-om
0 3ohmymes 0bhMomgymotyma  3gdmMsgoal
3903000063000, o 3063gmo dbgatodo, GmIgmoag
0033060  dm3zmgbsl  0bodogedo  od3306O
dyemdodmamymo godmbobymgdgdom. doybgogzs
0doby, GM3 35309600 099939909006 bobbemgbol
L3MbHbYMH 93 gdslL, 83 oMmYmgdal goEnemgonm
0603369¢mm30b0 3o3¢mgbgdn 3dmbeod 3o3096¢hgd0bmaal,
6Omdmgdog dmbmgymamymgdo 960sb 86 Gmdmgdoy
bodobmgdgb  0bhgMgzgbgosl, 9Mogodbdgboo
0bhmOMInmodymo 3gdmMagool bododmogza, tPA-
ob aodmygbgdol d99g3. ©odohgdom, 3sgngbhl gb
36mEgY6s hoyhots BRAO-0bmzol, Gmdenobdodstom
09396 ayBool dgbobgd dmboEgdgdalb bogmgdmos
3Gbgomdb, CRAO-bmb d9akgonm. dobo 33yMHbagnmds
tPA-000 ©93mdgbgdymo 4.5 bLoosmoobo obibol
d0dd (GmamE hodmysagmndgdgmoas 363039 0bbndol
d9dmbggzadn). dgpois, o0 393096h0L  mimydonbo
dm3mgbs 0969000 0o(hPMmagbymo ogm, mdgmog o6
0G0l 0eBghogmo godmd3gybgdyem moahghaphytodo.

wohg®I¢h3cMab 63bbd 0dymxgds Ggoogdinsdo

Medicina 2021, 57(9), 963; doi.org/10.3390/
medicina57090963
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JibmyMn gadmonemado

863033 08330360 06LIOOL ©N636MBO ©
806030

O©mogho IO umdoo,

mdbazmbob 36039GHLo¢ghb bynagmool 3emnbogy®o bgocmadgeboggdol gebymangmgds, mglgmten, oo dMohabgmo;
339607 bgbobo,

JmeHmbob bgzhmmmanabs s bgodmgdomymdanol 39bdh®al bggzhmemmanal gdsthoedgbdn, mogzgh3dymo, owa dMo¢obgmo;
H™a 3.¢. 30300,

19embob beybozgdLodhgHm Lde3dEAYMRML bgzhmemmanal EgdskhHedybhn, 3oMENa3n, oo dMoHbgmo;

3900 3. 33060,

3modamb 16039Mbogghol, bgodmdgboghgool o Bbogmmmganol gobymangmgds, gmadam, oo dMa¢ebymo;

Robert Hurford, Alakendu Sekhar, Tom A T Hughes, Keith W Muir

dbHMagpo

363039 0dgdogma 0bbymho BobMIMaagbl LadmaaEmgdhngza 20boE30L dodoms dhambabhyhlb s badmdsgmmmo
bo306mYEME FobEgds 63O MEMagdnbm3nL 30g3 Yxbm dBaboo nbhghgbolb byghm. ablnwmdolb gn3gddamo dobmzs
31e0bbdmob hmym ©33gmaydoym dgnebogmmos. bogomdmgdlb bodddhmdgdol dpbgye godmzgmgbslb doMzgmaon
206003300 LobEHYdoL dogh, HMEogL Lomobom 0bbymAel 39bdh®do, gugddhac dguobgdsbo o odmgzemgaol,
0bbyemdob dgdbboggemgemo dybwal dogh. d3yGbogmmonl doBabl Botmdmoagbl Mgzobagmadognabs o Mgdgmazydoal
dombgzd 0dgdoyd ohtoomzadn, 0b6h®a39696m0 mMmAdmmodom ©o/ob gbm3zobiymaotymoe mhmddgdhmdoom,
bomsbome dghhgym 30309bhgddn. g3geme 30309000 dotadnd Ybos 393009 363039 0bLyMHEL gobymazngmgdado
obgmm dmbohm®bzobm3zal sdgym bgzhmmmannt 3ogehgbgdsdy s dgmbgamo gohmyemgdgool 30g3gbinabmazab.
0bbym@Hob 39doboddob LEGVBN odm3zmgzd 30309bhgdl Ladyogmgool odemagsl, 3oEe300b96 Lomsbopm dgmegym
badhmaznmoghndm 339Mbocmmoodg. Lodmdazmm sdmEebgdo dmoEesb gbomzsbigmehyma mbmddgdhmdoobswdo
63mdnlb goydzmoglgdsl, BobbBabymo godmbobymgdal godmygbgdel, mghadngmo 030b:Mmgdal goxammmgdobmzal s
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bgaem3mmbgdeonmmo 833b¢hg00b d9dydoggdsl, dgmdgnemo bgodmbimo oBnsbgdal 3G manmaghngnbmgal.

dgbogomao

0bbyEd0 960l bozgomol dgmmby Bodyzebo dnBgdo
B8 oboymms bg3hmmmanyho demdobyybo®dmonbs
30960m00690ym bodgmmdo. [1, 2] dobmeb 3ogdomdo
dgogo  bmgosmy®d-ggmbmdogybo  (H30dmo
18063080600; 0bbympob 93Mga0Mmgdgma babzgdo,
3Mdgmaonobo  20b6oE30L,  Mgodomoagopnabs
o LOdPdomb  O3MR3LMID  3o3d0MgomO
bohz9d0, osbgmmgdom £25.6 dogmoobl 390003960
Bgemobodn. [3] 03330Ma©, 030 BamImawagbl ghm-
9600 133306dm ©883000900L, GMAgmoy 20bdE30L
96m3bymo bgbzobob (NHS) ghdgmmgemasba g3gadol
bod0dbgs 0baeabls o Ygebda. [4] AbmaEomlb bbgs
939969000306 goblbgoggdom, ablymaal dznMbognmds
399000069079em Ladgnmdo 06 BobIMaagbl dbmemme
Bg3mmmagdal 3Gghmashngsl; 0bbywdob dgoognbs
00mE 3N dHobEndmobsmymos. 309 mosbgdym
bodgxmmdo, bgzdmmmanaolb bobbogmmm  sbogo
396039emndo 6363MTMAL 3mbbymhHebhgdb, Mmdmgdoy
dmdBogoymgdo  360sb 0bbymbob dgognbodoa,
3m(h9bgoomom, Gmd 3odotmb ablymiolb Lodydom
dogme. [4] dmEgdyem Lbhoahoodo gobbogmymo 0gbgde
363039 0dgd0y60 0bbymbolb o H®6Bogbhymo
0d9d060 dghazab (TIA) 0sg3bmbhnmgdabo s dotmzgnl
36dhH0gymo 3gmmgdn bgztmemmagdabmgal.

33330l ©0donbo

06h®0396900  mMmddmmodol  dgdmemgde,
093030060660 Jbmgomol Hodob dgmoBdobmagbol
dJhozohmMom (rtPA, sgmihgdmads), d63039 0dgdoydo
0bbyEAHb bLEdYOBsMmE, LagoMmgdEs MgzmeyEnsl
0bbymbolb dmgmolb mMasbadgdode. 3mbggxpnad
L00m  H30000” 0dmob300 9x9dHIcd0  Lazobm
©d 3Mgdmbdohemydo  3bmdngcgdal sdsmmgdy,
Omamhogos ©003bmbhngado Habdho s0Mgz00hytom
FAST (,,bobg, bgemo, dghy3gemgos, hm* ) [5] s bbMogn
30gdmbdohomydo dheosgo dgbsdsdob Egbh®gddo.
0bbymAob dmzmob mbasbodgds odmznmgdymos
3030mMOMN3 39MaM0x30887, 3og®ed 363039 0bbymAHb
30b3ym3bomo  dgmmeEgdol ©obghazs wIMmmE
30000 30L 3ogm0sbgdym Lodgmmdo. bOymymaamo
0bbyemhob 3gbh®gon dgoemndgdgb 363039 0bbyembob
dmagmol  gagmo  db3gdnb. 9bomzsbigmebywa
06OMm3dgJhmdnody obodzgon 3o30gbhgdolb dhGoogde
30Madnd beymymangm 0bbymhb 39bdh®dn dgodemgds
300932090mb 3060 oMbl SEISMMOY, 3380bd3
30, GOmogbog Lbzd LoszdEIgMBMgdn dbembos.
3063gmon 0bbymbob 3gbpdagde, Gdmambdy Babo,
19360m oty Bmdob 396hGgd0s, GmImgdns nbygdgh
0b(hM0396960 MO®IoMmMOBL s gbm3zobymamym
0bhmddgdhmdosdy obodzgdo 3030960900

N2 (27) 2022




ybmyMn gudmzonemado

3000034030 bLOYmymagoem 0bbymbob 3gbhddo, 9.6.
,h0B39m900 8 owoyzobs” dmwgmom. [6] bmazemab
boogodymaymgdo, 0bbymbob anbpolb @obgdy,
d90dmgos  0bbymapol 39bhMgol on303d0Mbgb
Hh9e9dgoE0bom mbmddmemodol dotgdobmgal. [7, 8]
0Lyl bydazabolb bgdabdogho dmogmab boggebdm
ob3ggdHoo, ™A 353096¢h90L B3mas 99300 b3gEnagabho
9906396 H0ds8g, bgobmasdmbobymgdols o 0bbymbob
3obgmaomgdol dmgmody, @omoymgdmea. [9]
30bbbgoggds TIA-bLS o 0bbywmEL dmbaob 396
393900900 d0b0d, Lobdd 3ogngbpho boddhmdycos;
03330000, 9439w 3030gbO0 EIYYM3b90w0g b
39930bglL.  3o30gbhgdo  ILOYmgdymo  TIA-0m
(boA3hmdgdol dgaggds 24 bLosmol gobdazgmmdsdn)
0b Bogemgdom, 9Gv-do0b3zomoatgdgmo, nbbywhom
bododmgdgh ULEGO® dgdobognd godmizzmmggobs
©d dgmbgym badhmgomoghogm d3nGOHbogmmosh,
439mo  bogggm 8gdmbzggedn, Gg3mBgbogdywn
99b396 ol dodmbognzom 24 basmolb gobdsgzwmodsdo.
[10] mGasbodopngmo dmogmgdo 8dob dobowmbgzoc,
Ohmagmbg 6gbo, dmogagh bEMsgzn b3mdalb gemnbozgdl.
00 LMool obathgbn Babogmo g3mbodgds 363039
donbzommootgdgemo 0dgdonmo 0bbymbol dgo3obgosbs
0 339Mboenmoody.

©0336mb0

bobyobo 06036980, GmamE bgzhmmmganal yzgme
ob3ggdhdoo, 8603698L goedbyzgho d60d3bgmmds ogd3b
©00036mdd0. mydi3o, 363039 06LHOL BgLgomgdsdn,
18390960 96@s dmbEal ©gHewgdal dm3mzgds
0 gmgyboboglb Modwgbodyg Lo330bdm Jombgodg
dobybob  doegdedg. Zomaobghomybo 86036980
dmbB3dg900L o6 mzabol 6930g00basb db0d3bgemmaobo,
306000000 gx0300H0b 336908, Gmamby Babo, mezow
303096hgob o6  odgmggb  bLodyomygosl, dmyzbgb
06036980. ,,0mmmb OmEol bobgo dogngbho oMaow
dgmx0?“ dbmgymo 3obbodmgms, sbalb oy oMo
39309600 9396 xydogmo mgMadonm d3xObsmmmdnl
0306206000, 330demg3l dgbodemgogmmdsl, ©onggadmb
d90amdn  30dm33emg3gon o gbdomgds Hdoozgdo,
ghmphmymoe  ©yxnghosmobmzol.  boddhmdgdol
0006gg00 6o oM™ 3Ydgbhohgl, Gmambz bosmob
OOhm, G 00300086 33030MMm  EOObIYEMO.
©03dmbdgdgmon  dmzmgbgdaol o6 ,30m30dgd0b0b
06Lgomo” 0bbymbgool Mmo 3bos honbgbmb,
Mhmogbog 303090 dmmmb  sbsdpzamygdom
3003000 0gm (o oMy dmdmhgbabal); sghozmdal
bybmaohob godmygbgds dgodemgds bababggdmmm agmb,
0030000, dyomghdo Bobobzmgmo gowmzndgod
o6 dmdogmydo Hgmgnmbol Babdohgdom godmygbgde.
L000gbo  hdodo gobgomobs Loddhmdgda?”
0bbyempo Lod3hmdgool obygds, GmambE bgbo,
doymmEbyemos, 0dis bagydeEegom godmbszwalgdn
dm0Eo3L 3ox3bymy®o bobmmdol godsatmbomgdgem
9600 0ddob, b doBogodymo sbHghool m3emydool
dOhmEbOmdym boddhmdgol. wmydhysgos bdobos
0bbympol  dgdwga  dbgym  Lbosmgddo o
0300030039  307d2mgbgdolb dgbodgmms dmdyzgl
30706091909, 33bLO3YMNGJo0m dom dmEob, GHmdmgdbyi
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0930 0bh®O3Mboseycmo Lobbemdabmzol m3mndos.
bod3dhmdgdal POM gHedmoM@03dd Fobzomogdod
d9bodgmma dsemhgdbothoyen 0sgbmBgody dogmammb.
L00Lgomob  Gondg 360d3bg9mmm3zabo  LodgEoEnbm
06 3Ggdomo(hmob ogozdodygoymo  8bodbgbo?”
303096h0b  damdobgmdal dmgzemg dodmbomae,
3obbogymbgoom  bLobbwmdobdpagmgzabo  Mobg-
30Jh™mG900, 3o3mgbol dmabgbl ©0ogbmbihnzndoa
390069390h0gmgoolb 3G mEgbdy; 00 ghomgdal dogmgds
Bmazg® dgbodemgdgemos gemgdhedmbymo badgooEnbm
Hobobghgdnob, Jdogngbhol dmbgmodwy. 0dgdoyd
0bLbymAHmob  o3o3damgdymo  Gobz-godhmbgdo
dmoEogb  bogomghol dmBgzsl, 303gbHgbBoosb,
30396 gmemgbhgcnbgdosl, dogdMnsbo oodghol, gnemol
ob 39Goxgtmoymo bobbendo®3zgdalb o300l
Bot3mMn3gool dmbdotgosl. bodogmg sbHM0goal
bHgbmdob ob B0bogymgdal g3ndMomainol 86536980
dg90dgmgodo doymomgdogb dodgd8g. [111 dgnzodgbhgdal
boob goobgpzs 339bdamgds  biMnbobgobmgol
3bmdogmo  dgbododobo  Nogbmdgdol, 0bbywEHab
600b3-030d(H™mGgo0b O MIIYM™OL M7 9bs 3o30gbho
mMOMYO 3bH03MOgImEIMo mghadosh, Gmambg
0GOMm3dmmodol 3mbgbin 13uh3969000b.

TIA/dgoGg 06bym@eb 3emabogs

° 439md 30309000, Mmdgmog Logdzme TIA-Bg ob
0603006300t gdgm 0bbymbdg, 1bs donbobzmb
b3ggnamobhol dogh, 24 bosmolb gsbdogmmosdo, gb
d90demgdo ngmb bEMEx30 B3mds Jemnbogodo.

e bogdgm TIA-0b dgmbg 3o3ngbhds oym3bgdemog
16 doogmb 300 dg dbdo®obo (3.9., gwobozsdo
390000000306 ?7d0bSL s bgodmaedmbabyemgdsdwyg).

* 33w03000:  @admMehmOogwo  33wg3gon -
bobbolb Loy boghmm sbogmodo, doMEm3abs
s gmadhhmmohgde, @zadmob  ybjzeyta
09bhgoo, C-Ggaghogmo goms, godoEydo L3gdhoo,
HbAlc, 3mogymagoolb b3®0bobgn; 12-3obb&Mosbo
9madhOm3omoma®mods; bgodmasdmbobymagds -
bdoMo, m030b (H3060L 9G¥3MbAHGMILEHI CT, dogkod
90bemgbo domomgds 0dmgzs G93madgboapnsb 0ds3zg
©m9b MRI-0b hoho®gdedy (ooydoom dgbmbogmo o
bobbgmob dodotm Lgbbohogho Mebdndgzthmdnbmaab);
bodogmg  sbHghool godmbobymgds - ©y3mgdL
omImghol Jmp®dadgghomo  33wg3s  (bdobMo
Ho6god 3enbogodn), 06 CT/MRI dbgnmgmoxns, 0y
bgemdnbobzmadns.

e 3390bdmmos: dbh-0MmAdME0(hIEo Mghodns:
domomon Gobgob TIA (ABCD =4) ob dgotg dmdab
0bbymdo - m®3ogo sbho-mem3dmEHgdo 21 my
(3mmdnpdmagmo 300 dg hopzobdmzol ©mds o
75 33 obdo®abo, dgdga 75 da db3oMobo o 75
d3 3wmInEOMaIWn  gm3gwEEYHp), 6L
dm3yg3900 75 33 3m300OHMIIM0 Ym39emmoythoo,
dogmo  3bmgMgool dobdogmBg; adoma Gabgol
TIA - sb3oMobo 300 dg hopzommzol EmBs, Gobog
dmdygggos 75 43 ymzgmomoyho ob 300 dyg
3mm3nthmagemob Aohzn®mmzob mBs, Mabsg dmiyzgde
75 33 4m39mEeoymom; dowmsma 0bhgbbogmonl
bhohnbo (303., oshmG33LHohebo 80 dg odom);
0b6h03n3geHgbBoyemoa 33nMbognmads, bagobdmgdabadgod.
0000303080 0533063900 06LEHL gJmobmab ghmao,
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JibmyMn gadmonemado

3900 ghmbgm;

e Mhgzo (bmgmgool bgbmob ogo3dobgonm:
0069060L dodmgo o dgndgmgds dmzemgboab 1 m30lL
300630300080, my30 9gd3b 1-mmo 23y30L oEgbBos
o o6 og3b bothgbo gxopohgdo ob momgdol
d0gm0obo 0mEad, dgndmos 9moanbmb dobgebol
06m30 93 EOMOLmZ0L o 90 bagoemgdl DVLA-Lbmb
30300m30L. my30 9GLYdMAL bothgbo gxs0E30bhgd0
(396LogymMgdam, 3gdndbmdng, 3gdnbgaemgdnn), dodnb
1600 dmbgh DVLA-0b 0bggm®dodgds, Gmdmmgoos
39¢) 063mM3dE00L dmombm3gb o Gog 838mbggz90do,
dgodemgos bagobm gobpgl gdodg dga3ebgde; GAg3e
dmbg30b  dgbyzahol  dgbobgd; Bmbodn  3mgdo,
4m39mEM0Y6ho 30M2080b BG s datagmol doggdol
dgdgnMade, Logoemydabodgd;

0bbyemdob dbaogbgoo dmogogb 863039 dgy30b69d0b
0060030 20-25%-b o domo Pdhe3egbmos dgademgds
bogdzm ogmb 86036980006, gho  33mg30do,
0bbympob bymo yz9mody bdotbo 3dbaozbo oym
30n6hbgs, Lobgmdg, LgxLobo, dogogn O ®mo3z0b
(03060b LEAL0gbggde [12]; ghowycMo dodmbogmzgdal
bobgo dgodmgde 3Mmogdhogyem bggzhmmmansdo. [13
14] 330bs god3nmognol 0bbymbgdo dgaomdom
©00030mbhMEgds Lddzgh YuM® bldocow, 30Mg Bobs
306 3ymoEnol 0bbymbgdo, 30600086 0bnbo bdodoe
3900006 060db3gE30x3039M0 bLod3HhmAdgdom, dom dmbab,
08mmomgdymo ,mo30607bb3gz0m” (390 Hoam  ob
BmboblbmGOMO0l ok393d) 9b M30L Hh3ngomom. [15]
363039 ©abobyabolb dJmbg 396H0am 06 BmbabbmGmdnl
©00MM3930, 7306y 3odIymogool  odshgoom
b0d3HMANSL ghma, dgndemgds badncmgdgl dgdwoamad
d9930b79000.

d9dmbdgoo

3030960l  dodmbogngs  dgodmgds  go39mal
00799™3b690em03 0 36d BmIbohgb 3bmongkgdol
©ombgdg, ®mo30L o/0b 3Bghal  goobMaoby, o
303086y¢m0 dmgdg090900b mahgMaMndognsl. Hmamts
5900Ld0gc0 goeYEgdgmo damdamgmdnbol, bolybomgo
309000, bYbmg30bs S FOMIYWSEN0L MO3I3NM3gm
090300900 o Lobogmabem 60dbgdnl dgazoligds, Goms
30003390 30M0m30b3Nmotmo bhodowyOhmos ©s
b3abotgdobmgol dgbodedobmos. 883039 0dgdoydo
0bbymmbob dgmbg 3530960900l 80%-dg  og3L
dmdophgdymo Lobbemab 66930 (BP) (=140 3d.36gb.
b3. Lobhmeybdo), [16] GOmIgmoy bIMbHbYM©
10309000900 dmdg3bm 33060l g3ebdogmmosdn [17-
19] o obmpoMgds JumOm 3y 3edmbagzmgdmob,
Omamts 0893096 0bbgmanb, by 0bhMoggdgomommybo
39dmMognolb dgdmbggzedn. [20, 21] H®abBogbdhywo
3mbh-0bbhgdo 30396 (H9bBoolb doBgdo yEbmdos,
093600 3mhgbznyho 899obnddgon dmogesh aMmagym
396906OmyO0  d30hmMganmoEndl 96 0bbympmob
30300630 oMdymey dndgBgol, GmagmMmgdogss doboal
39393900 o6 qbogmmmaoydo bhGdgbo. [22] sbg3y,
393039 gdymos dotgdbos o dgodemgds dbobozwgl
obdnmogaymm 3693dmbaol, bodatog Hdaghob 0bxgdiosl
06 0693993096 gbmzotadl. [23] Bmiybobgdymmo,

30003 Qabnm, byzhmmmgoyho dgdmbBagos
160  hopobgl, Moms dmbopgl oBnobgdymo
bobbemdabmgmaobo Hghahmboolb 0gbhogogodgde
0 0308030mYGO0 3ondammomonl 3396hnxn0gnmgds,
20000033300 96™361em0 0bbHEHHI00L 0bLYEHEL d30emal
(NIHSS) dobg300. 3emabogy®o dgdmbadgonl dgdmbagos
30396-363039 3oMgdmEzado dmogogh 930Bozemydo
60369000  dmydboxygdmmosl  (Gmam®mgdoEss
30396 0hmbos o6 dghondo Mgmemgdbgdn) s 39309600
03603dO MmOl EMmbgL. d70¢H06M g0 m 86 begsdoy®
30309609000, dgho Lobmmods og3b gndomgdom
300062300, GmEgLyE brgds 30YGNL o6 gdal, m3zsemal
dmdMamdgoolb ob dbgzgmmdnl 9k ggonlb dgaabgds.
NIHSS y39emadg bdoMom 0496900 bggzhmemmaonyto
0930300 Ggohabaob d3omab, degbodommyMmo Jymom
42 (3030m9h0dnhos, ©odgbody ghommOmgzoE
hotmymo gmgdgbholb godm). dobo Py3odopgbmdgdo
dmogogh  ogbgpohodgdymo  HMgbobgobs o
bt 00300l bobhgdab (http://www.nihstrokescale.
org/), bbGvSE dg3bgdal Lodyemgdsl (<10 bo 24) o
316000 6930g0L dmbab 3mdbogagnab bgemdgbymoob.
dobo 3odmygbgde dgbademgdgmos gangadhol boddodol
dmbothymmobgol, bgzdhmmmaoyho gogakgbgool
00096030306 g0l o Mydghaydoymo mghadnabmgal
393096()900L dgbadhgzoc. dobo B98my3900 dmoEosh
3Gdmdnbobhytmo  3gdoboygbdmb  gx0Eahgdol
060ba3domolb BohImddagbemmdsl, [25] Hmamboiss
3360gdbod o6 bMBMabmBos (Mmdgmog dgodmmgds
bybho ogmb, doghed dmpgbgnydoo dbodzbgemmzgobo
00300MmI0m), s odago dgMdbmogmmmds P3obs
3063wl ©gxn0E0dhgdobmzelb. [26] 0bbymbob
393039mgdymo bob®dmdgdol bEGS®RN godmEbmods
8Mob ©00gbmbhogy® LodBIYbmMIsL o bgmb
36gmdb  g939dduc  bgzdmmmanyd  dgdmbdgosh.
doybgoze dgdmyymo  godmygbgdobs 30dgh-
363039 @obymazngmgdoda, 0bbywmpolb bLobphdmdgdo
bdoto 330d36md96 Lboggydgma dygmay 30d98L. oo
8mdol bobbgdobeggdol 0bbymbob Lobphmdgdo
(gbGogmo 1) 330936md96 smghmgddmemayd dodgdl,
MmEgbog mognbatymoa bobpdmdgon, mobolyoo,
13030000090006 ma30b H3060b dzndg bobbendobmzgdol
00030009000, gogybodymo bobpdmdgdo dmoigegzgb
3mbhGomohghomyd Bdobps dmpmeym, Bdobes
bgbbmGYm o Lybbmdmbmdym  gondscmomosl,
dmygdbgmo  bgmob-odobhodool  LobpmOmdl
(bmdgmog dgodmmgds sbg3g 0gmb gmbhozsmycon)
o dhogdLboyd 3gdndo®gbl. Lodbodoznsbo ,HINTS”
(00030-0333bo-b0bhogdo-abdommmdal  Hgbhon)
bBME b 89dmBagos 39dmbagds bdntog godmnygbgde
30(3090(900b  dgboggobgdmo, Gmdwgdog dg0ob
363035 39bG0oymycdo  bobpMmdgoom ©o 893
3omomo 33Mdbmdgemmds (100%) s b3gE030390 M
(96%), ©9boMomydo 308980l  ghHgdsoobmgnb.
[30, 31] 6GOmambhg ©ogoomo bLd3dOMabmdm
30h396909mo0 dbmmme 69%-05, 0dmEotgoymo
3000mMmanyho 30l 0d3mbob Habho (33933bmob
M0 360gmohghagy® 3g9M0a3ghoyem 39L(H00IMIdM0sL)
boggbmbogmom Y6 0bhab3mghntoab. [32]

393m33emg3900
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ybmyMn gudmzonemado

bLEMORN bgnbmasadmbobymgds db0d3zbgemmazabos
363039 0bbywmpob dJmby  3ogngbhgdobmaab.
039603006  0bLymbolb  dbmyosgoob ooEwonbydo
330003396, O®3 30dm33m308y 9B IOI0S
dbommo  godomadymo Lobbgolb gmygmbo, [33]
Om3gmoE 360gdhndodn dmadmzgds d06dg0imbgdab
dogh. 0bh®o39bmo  3obyme bdodow bofobmo
3mbh®obhob ob dghxrndool  godmbobyemgdgdal
063030930 m000bm30L, Moy oM gmyMa
330dmg3lb  Lobbgmolb  3obgwolb  dm3mggdob
d9b0dgmgommodsl. b Gmgmbg Bgbo bd dmogezwgl
b3®0bnbgol 0b6xwgdnody, mom3dmolb gYbJEosbs
5 330 39309600 0wgdlb  dbH3mogymabhgob,
300g3moEnob b3mnbobab. doybgogew 0doby, G®A
Moommmanol 09300 ©gdotnadgbho bagommgolb
Pobemgl  mod3dmolb  gybdpool, Jmboh®abhob
doggdodeg, [34]1 yobwgbds 3393903 9839308
00049690 3mbhGabhnm 0byzndgdymo bygnmmdsmool
3mb3gmE0o. [35, 36]

3%dmbobymgdo

0bbymbob  3gbh®gdds b  osdph3nEmb
3OmHmMIMgon, Gomo dmogngmb bgogadmbobymgdal
0033006900, 0030momoE, 3dOhmbhmzmmon
39030m0bBobgdymo 0bbymdolb godmbobyemgdgdal
00600000930 ™MI900 O BP0 obdaMgdal
©9300Hodgbhmeb  domomgdywmo  b3obgbol
3hombohghymo godmygbgos. bgocmasdmbobymgds
30396-363039 0bbymHob gotgdmdn ydododgbop CT-8g
©000339d69d9mo ®hgds. [37] ma30b oMszmbhmabhymo
CT-bgobotgds obob LEMoxmn, Ubgbbohoydo o
boM2gngdhndo, 0bhmozhsboommybda 3gdmbagool
300mbamogbog, Omdgmag, Gmagm®g bgbo, bogdsmobos
06hmddmmodolb dgbobgd  owabyzghomgdgdal
dobomgdo. [38] mydgo, CT-b3oboMgdsl gognemgonm
©odomn  dgkdbmogmmos o  L3gER0IYOMOd
0gd3b 363039 089d00L EOML, 0dbgdMo Jumzomab
Bygemob d9d339emdnl (o 0da30Mo, 30870myMo
33e0gmgoolb do0gbdodym ohgbyopnodn) 33emomgdal
3030, 0898000 obYg00006 Losmgdal gobdogmmmodsdn.
b3930g3039OMdd Gobzolb g39d agos dMLydymo
0dgdoymo (33¢e0gmgogdol dowmomo 3GMg30mabhmonl
ob dggmo aEagbomo 0bgamghgool godm. 363039
009300l 6036900 3M33mbhHGMILEHYM CT-8g dmogosb dybo-
0gn®mo 60300903300 0039963003000 OZOOZ3L
(308., 06Ot doxmms), 39d0bxghmo Mool
30dOmosl, ®b3obgddo dobdmzob ghmodbmoob
©00300330L 06 303gMgbLoycmdsl 0bhtmozmebosgmy®m
b hgtosdo (,,d330030 dGHgboal bodobo”). sbgyma
08930760 33e0gogdn dg0dmgds 3396hnxngatogl,
Momo 39030bgl 39Mmgbdndymo oBnobgdol mby,
10-gymosbo  amdghhol 0bbympol 3dhmagmsdal
obgymo CT dJymol (ASPECTS) @odmyggbgonom.
[39] dyempodmesmmydo CT godmbobyemgds 39003900
CT-3960;y800b  ©o/0b  CT-0bgomgmoxnnbaasb,
00939, 9Ma3MbhMabhymo CT-basb, G®Igmog
308360 0bobogl, 3ooydzmogbmlb o oomsmmmamb
39dmbgggol dgdhgzs MgdghonBoymo mgMadnobmaab.
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LEGORNTYmBHodmEamyMo CT-b3obotMgds dgndmmgds
dgbeymegl db63039 0bbyEEHEL dmzmal dogmnigody.
0bbympob  3gbhegdo  Lodobmgdgh  d3ox0m
3OhmBm3mmadb gxu9dbhado 0bhgmdmghosnobmaab,
om0 10300030 3030Mmb sGbogam Boawgdgdo
rtPA-ob doboggdo. [40]1 396303m3Mbaogmydo o
00hG03M3b0dmybo b Hghogool CT-0630maMog308
16000 hohobegl oygm3bgdmong, Gomd dmdmahobmb
0bh®ogMmoboomymo oa dmdal sGhHghoab m3gmydas,
hmegbdg  9bpm3zsb3ymotymo  mbOhmddgdhmadnss
bgdobobzmdn. 0bh®azMoboogmytdo oo Bdmdol
0O (H96m00b m3emnBod Bo®dmMoablb 3o dhmabmBol
00m396mLb dpndg dmdob 0bbymbob EOmb o TIA41
0 ®mObgMzsagonmo  d(H3nEg0nmgds  330d3bmob,
Mhmd 3030909030,  oMo-donbzomopadgdgmo
boddhmadgdom, oo Bmdob 0bhGOZMbosmydo
dhhghool m3mydool godm, dgodmgds Lotagdgwmo
doopmb  oGmdommodobgeb, [42] dogMod
00bomdndgoymo  33mgzs dodnbotgmolb.43 CT-
3960398000 006303093 M070L dgydemosm dgo3bmb
396906seyGo 396h0nBoob Lbgaabbzs sb3gdhgoo (ab.
©0b39b0s J398mm), bdnMag, 83hmasdh Mo 3O macmednmo
186yb39mymaom, Mmambogss MIStar (Apollo
Medical Imaging Technology) o6 CT-3g6ha3ndoal
(iSchemaView) 396a3n800b s ©oxndoab LEGIRO
00370039000 (RAPID); gb (h9gbmemmangdn sdothnggogb
06(hgm3Mghogoasl, ©000333003909mmodmMoabo
390093006m00b BME0m s 3oemoEoMgdymo Brgmgdal
30dmygbgonlb P8Mybzgmymaom. CT-3g0xuydool
0bhgd3Gdghogoob  boHymymaomo  dodmbomas
obgmobsbl godmd399bs 3Gaghogne bgztmemmansda.
[44] MRI-b dgho d3Gdbmdgemmos og3b ndgdool dodobm,
300609 CT-b, 3gddm, dzotmg Bmdolb 0bbymAab EMmL,
booE dsb dgndemas bybho dmzdmg- s gMdymzanobo
30dmbogmgdol  3Mmabmbobmgds. [45] dghog,
bb3ocobbgs Mebdndg3tmdgdal dgatgds 33mazedmal
©OMob ssbemgdom godmmzmab obygdnob. [46]
0bbymbob MRI-ob LEMSG3N dhmAHmimegdn, HodyMoo,
00030396 omdydo dg6mbogm  gadmbobymgosl
(DWI1), 0bh®oghoboomybma sbhghogdol o6gbob
hmol MR-3630maMm0dsl, T2-bombob d¢hgbyotgdymo
0639Mbo0b 00396l (FLAIR) o bobbgmolb dodobo
d3Mdbmonstg  mobdndyzdmdsl, Gmambogss
3609600 dmbmgdymo gdm ob dgtdbmodnstrmdom
d96mbogmo gadmbabyemgds. [47]

363939 06bmHob dmzmob 3G0bgndgdo

363039 0dgdoy®o 0bbymbob d3nebocmmdnl dmozato
3600bgndno 0dgdoydo, dogMod EmEbowmo (3060l
Juemzgomab goathgbs, m3emyBatgdymo 3ghgdmomyba
0hhghogdol  Mgzobomodognom o  0dgdoybdo
ahtomzob ©gdghaydoom. [48] ohtamazs sboab
19dHOImoE 9938690950, 30d3m3ghggdadgogma
306gbdnds, Gmdgmbog oMb ghhydob dgydegzoeon
©08000b6900b dgmby Jgtdo [49]1, GmAgmbog hmgdom
dbadb y39mL gdhmdgbnbzgoacmy®da gmmshgtomyma
bo3oEo.  3mmopghomagdol Ggzbhyhotgdol ob
d9b0GmhAybgdolb  Bodydohgommds  Logyydgmo
20936 dahdob Fghor B3I 0bEN3NEISTIO0
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asbmyMn godmizonemgdo

Ubﬁ'm 0 qlg wngn bmdol bobberdsfmzgdol oblyedol bobpHmdgén (zefogwmdnl etybgbe bobgzamboghol pmdnbatmgdsb)
bobbgndataggmgabo HgHohméns G0dbgon ma Lboddgerdgbo
14060 afgdinemn abhghonb/dge gohgd@yen sbdaoonb joddobofgdyme bobphodgie; ngbnmagidawy®o
dngoy badogng dbgoggemdnl ogafags gom masmdn, Hmdgeinyg Ggmtgeens dswytnl 3rbd@echn seighonl dosbopbgaeo
afhgtns mgeyboobomgal (AMAUROSIS FUGAX); domyhob sfdgionl dogob miebogbo dgodwmyds dgazbaegh ngbowgboymo

dagaemngn g9emabnl dmdtinbab.

ol smbamomadatorfo aadyaade e bobybag, Bgbadmms ngbngmadafarmfn (‘beddemadninda’) vb smbpfemmahgborytn

13008 aGpdeomn

npgedmgmigome adtaglos, (L) goebbimbangscmo Smgmigumn smadng, (R) dngmégemn janemmaadgemymes. ndgnomap, Batoob

afagygng dana0300emmds (dgwnscryfn Befremnbol pabhfn ), egbomshabacydo mgemmab asebfe e dobadmbymo Hnanermmde.

Bomo aobymeznemgbe (rohotocnin abmbhocry®o o Byws dobngdemgén Bogogde): smbhmemongfocmyn babnb/3zemozal (Badoc.
30060 ggbol) 33053908 ©3 boligbpg, JEbAMIIBIHICTY6 mabadebabywg dgdnabodns (fagwms 30mabn), dmbangaeGo byeal

o Bgodgemn

babpfmdn*®, nabomaggmoeryin dBgenboznb ndodrobgbednl Gnboggde. [mdnbabhmnl gdbdfHabogme eezebne, [sErmanbobdytn]

afgtns Jebghagaggmagymn babgamap-lingMynmn Jagerandnmymas, samacggbomgng, sbhg@ymabuios. agwms aebgmeangngds

(bogzgondgmnbenagofesytn s dagmees detnghac

eag0n): gmbpteesdadoraghn mebedmbabgeny dgdnobedng (Baes 39emadnl,

[remdnbabiythn] gyompegee suebes, [sMe-pmdnbabhyhnl Jmblydungmo sdmaguna.

13903 gatrgdBorytn

260600 bdemgbondnm) semgdung, sataggnal gatndy.

Baroo Bambgdab sbpgns ngbngmedaGecann jowyhol s bgenb shodling.

Loemn 8B Babngrmdmngn jobhGeespghaemyin mebsdmbabyeng 398nsbmdns, oyan 8o Hanbob Rebomyemmbs onbngapgHaeons
Agbadg bzl daGogmodobe, Sopnaboms wa gmbhmognaggmarntn dgdndatrghom (39096l bnbemmdn), (L Boemnabn bbgyemob

Bnbo danco Bombydab sbpgbne 3300050 s nabaeredahoeatn bogGyg. Babademme, sbaga. nabomregafecanto bobab babpbag e shedlos.

3060090GaYO0/I4e60
d3g0es bombgdol stpgtne

ngbiogma@gtacn®n sopyhol s bgmob sgaflios; omyge Rabompemns mahadomydn Ggmyes, dgodngds ogmb nabnmahyfewghan
dnbypoyg stobnagmyin bytgn, bambgdnl, mbH3aao dnhmgnb (bdnb fsbeaghs s moboeans), gbdndyeyhn dnGmgnl maboybdans,
dmmbgob bobptHhmdn pa gmbitsmapyhorin dgdnbgbbményen ganzoemal o HoddaGohymnl majomags (3eengbdytaal bobopmdn).

Jebnbob aubemoagde aopdemmagn wmepghHoryhn Bbghom, dnfnbubhocnhn mrdmmdng o abimbrantobame 38nHo,

dabogmatnemn sbnghos

bohdomolb ddmbyg ggmemygaol; gmmobhghomybo
Bo®dothgdemmool d99obnddgon 0370000 EPEO©SS
393900, [50] 633ghundoymo m9hhadngdobasb
doegdymo LEMOGRE Jmgdopn Lokagogwo (,bOMm
(030600") [511, 3memahghagmy®do dbstaggdol sbaboglb
Bo®ndohgommdnl bodgomm  dsmayndommmany®
bHOGHILL Gdgbndy Losmob gobdsgzgmmdadn. Bmgnghma
000000860, 3admbabymgdom 0gbhogazntgdol gdom,
3906060hbmb 3mmohghomgdn yu3bm babgddmogo
39Mompob  gobdogmmosdn, o dmaznobgdomo
69396001800  LOLOGZJOMS.  godmbobymgds 2
33010303m0b LhGOYIHOY doamadslb 863539 0bbYEHNL
09390 x0800b dododom; o0gno dMab ,boyzgmgbm
36ogdhogob” dndmbagngs o 3edmygbgdye b 0gbsl
3030mMmOM03 IOMAHMIMmMgdndd ghmsm, hmdmgooy
dmMagdymos bgemdobobgzomdo Lytzabgool dododm,
boogy Logo®ms. ddodg dmdophgdyemo BP-ob dgmby
393096(900 (=185 33.30Eb.b3. LobHmeyo 86 =110
00.30@b.L3. oobH™MmYG0) o6 9939dg00Mgo0sb
06Omddmmodl, ombgdmodol  woggbBobgdal
3980139000 odm; dom dgodmgds sbndogm
0bh™a39639M0 9bhHn3ndghnbhgbboyto mgtmodos [9]1 (303.,
0b6(h®839696M0 madghommmenn 5-10 dg b gemogghogmal
OMobohGoho 50 d3 50 d-3n, ©obabyobdo 1.5 dgm/
bo). oydge, BP-0b Bpzo®o goyndbgds mMogabogma
demhgdemodol 3emgzalb Asemzol 3Gohgcoydgdl [52]
8 06 3MLgdMOL dh3nE90nemgds, MHmA vd 3mbhgdbdhdo
BP-0b d93306 900 gemnbognto 339bdatgde; dobmemog
Mhmd, yobemgbo dmborgdgdn 330d36mdgh 3mademgdLn®
16m0gOhmJdgg00b  ®33ghaydoal bhHopyLL, BP-
bo o Jopngbhob @odmbogomb dmboab, ghomo
3393000, OmIgmog 330830mAL, O3 BP-ab obgge
093960039809 33n0bagmmdsdog dgndgmgds dgnbadedm
0gmb. [53]

363039 M93gm@xydaal bHMIGHgangda

aagnmgagendpdyeon Jgdndatmglie, odam®dng; faggonen bobpMmndn” dubhabol dnganahamy®n nbaadinnm (mzswnl 3gHaniswyhn
nbloddnn dmdbomdgbn, sbsboting, gaemndagand).

0060396900 memIommaedo Jbmzomab Hodab
3emoddnbmagbol sghozahmboa (tPA) 33900L oG mddol
890003008 9GO Imoddabmagbl, 3gmoBdnbal,
demogho gbpmagbyto 130dGbmmodyto 13ghdgbhal,
gm®mdodgoobmzolb. [54] 0bhMo39byGo  rtPA
(0emh93emoBo) oEabhyMgdymo s goEgbdotgdnmny,
Momo  3oodzmdgbmb  wybdpoydo  godmbogomo
363039 00930960 0bbymmEHeb MmL, Leddhmdgdol
©006gg00b o69gd00b 4.5 bosmol gobdoggmmoodo.
[10, 55] 336boemmonl ga3gdho ddndgo 3303806900
©OML: HdMEIbMOy, Gmdgmog Lagobdms bayzgmgbm
0336930mb0emM0 3odmbogmobmgal 1.5 bosmdg oMol
bymo, 3bGOsbmsb dgathgdom, 3.0-4.5 bysmBdyg. [56] rtPA-
ob 89000630000 baMRJOgE0 3MSd IMEOREOMYOIIO
bobygnbo 0bbyeEhoL Loddodolb o6 sbogolb dobgznm. [56,
571 UK-0b 8o000emo0bgdn 0dgmg3nob 6gimdgboogasl,
Mmd 8506300 g0gmo Loddhmadgdol dgmbg gzgmes
30309600 6o 0gmb gomzomobbobgdyemo rtPA-om
339Mmbogmmoobmgal, LEd3Hhmadgdolb obygdoeb 3
bodmol gobdagzemosdn, s 4.5 Losmodpg dommzol,
3003 80 Bgmodgg obogobod. 3030gbhgdn, GmAmgons
4.5-6 bLodmab gobdogmmodsdn dgwnsb, Ybos dmnodmhmb
0060003000770mGM© bEdZYMObomMmE, 030l dostgdam,
Mmd LoMggdgmo Judm bogmgdns, 30Mg JROM®
dMgyemo d39Mbsenmadnl dgdmbggzedn, doaMad yotgbo
30dmbogmolb ®obggdn, Lozzomol homzmom, o6
006 0g00. [58] UK dbGOmgdl gyomoe dgoatmgdopl
bb3o 9394690000 dgatMgdom, GmagmbE 3s3096¢hgd0L
Bogmdo, GmdmgdoE 009096 rtPA-b (12% dmenm 6 Benol
30b303emmdadn [59]) o Lbodgogm oboob bgdbadwoy
ohmob ggmbom (52 6o gobym Bgmb 0bgzmoabbs
o y9mbdo [60]); 3608369emm3060 @ondzmdgbgdgdo
3odmbogomdn dowbggzooy, my3n gb yzgmoxngho
3090:m0gbgds. 0bxym®dobmgdymo  ®mobbdmos
0030000008 dgbad gm0 s 8300 36 b goaEmL
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d3uMbogmmds. 2000 3o30ngbholb ghm Mggbh®ao,
306000b b53bodg dgnsbyho Ehmal dbmemmeo 20
Byomo dmogezs mabbdmdal gobbogmzal, gho Bymdy
6390 Mmal gobdogemmdsdo [61]; mydEs, ™my30
0638 bgemdnbobzomdn, d3yGbagmmos Jbs Asdedmgl,
303096¢h0b bay3gmabm 0bhgtgbgdnwsb godmdwnbamy.
0070000, oMbLdMAL  dgobg  GomEybmdal
330390990, Gmdgmog dbadb y59eb mbmIdmeadl
0Mo-do0b30moomgdgmo  0dgdoydo  0bbympob
dgmbg 30309b6¢hg0dn. [62] gbdMogma 2 h3gbgdl rtPA-ob
39000609000 8 3OLMENHM ¥31H3969090b. Lod3HmTyco
0b(h®oE3ghgodomybo  39dmMmogas oMol  rtPA-ob
g39emadyg Lododo dGOLOLYM3go gi3gdho, dogMed
39dmMogns, GMmIgmog y303d06©gds dbndzbgemmgob
693MmMa0y® 3onemgbgool, 33bzwgdes badgnmbomgzn
393096(900L dbmemm asbemmgdom 1.9%-do. [63,
64] M3E0mmmmanmo 3gdmmogngmo HMbbam®mdszns
33b30900 03390 udoob godm o Yudm bdoMos
000030069080, YROM oo Bdmdob 0bxsdJhgdom
(Omdmgdbog 0333000 yudm ddogmg Labyobo
©3n030h900 093m). bgzdmmmangho gogamgbgds
rtPA-ob 06800l 89993 @93GEIMIdYMOY,
003®od, Gmamdy bgbo, obobogh Labyol 0dgdoyd
HMo3d0b; ghm-gho yobemgl dgdmbzgzems bghogddo,
511 303096hnob dbmmme 1 oddodpg rtPA-ob
00039800L EGOM®L, 0bHMIEgMgoMImyto dgdmtmagoal
30dm.  0bhGoghgdmomymd  3gdmbmogadsbmob
00303000900 @onakgbgogdolb 3G d3mgbmoy,
Mmdmgobsg oanmo 3Jmboom rtPA-ob 0bogydool
3bGOYmMgdl 39393, o Fonotgbgds mmbigh yu3dm
bo30GOYEM 0ym MS3O30M3gw0 0dgdool godm,
300009 0bhGIEgMgdoMomybo  3gdmMogoolb. [65]
3030960900, Mmdwgdoy ddodwgdnsb, Logobmgogb
bOLEG¥RM 3obdgmMdgdnm bgoMmaadmbsbymgdsl, Mams
03876 gb 308980 o Gmgm Bgbo, rtPA-ob 0bagydoo
6y900, @odmbobyemgdal doggdedey.

9600m30b 333G 0 mMMmdAdg]Hmdad

doybgogo rtPA-ob  bLoghom bobggdomoby,
3030960)900L 939239930, oo Bmdol dGmdLodsgmyta
0bh®o3mobosmycmon  bobbemdobmgol m3mydoom
(000 Bmdob obhghool m3emydos; odmpooymo,
dhmgbodogmydo dyo 336 gdMomybdo  sbHghngdn)
0J3m  ©930b0modogol  osdomo  dohzgbgdmmgdo
0OmIdmmodom o 3oban godmbogmol dbmeme
25%-00b0 dobbo. [70, 711 gbom3zobgymotymo
0MmAdgdH™dng, LdY3zgmgbem bdgE0ENbm MgMa3ndbmsb
90, ©3dh3anEgonmod gbhs Mebopmdodgoym
33093000, Omambg dbmeme beyzgmgbe badgwognbm
0m9Modns  (06h®o3gbyda  rtPA-ob  homzmom,
393096(h900L M3 gbmonbmznl), 3o3ngbhgdobmgal
6060 3oMgyemoEnnl oo dmdab sbhgbool mgemybdoao.
[72-80] 6063060b dmpoaznEatgonem d3omady (MRS)
gbmo o6 dgho Jymolb dgbodgomgdmop Lagobm
Mogbgnd 2.6. [81] ghowmydo bobgmddmgabgmm
obgmobabl godmdzgybo 3GMaghngne byzhmemmansdo.
[82] Lodbybodme, UK bgmo ob3walb od Ly®zabl;
960m30b39matmo mGmddgdhmdool 83g0d0bgma
30h39690mgdn  3ogemobgdyw Lodgymdo 5.5-00
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1000 0893096 0bbympdg, 50-0b Bobsomdpga 038-
Lo o Eobogmgm 93Mm3dsdn. [59] gogMmnobgdywmo
bodgmmb bobBogmlb, gobLoggm®gdom Tmhemobronasl,
boghomE o6 od3b B3mds mMOm®AdgdhmaBnady.
0bgeobby o Ygmbdo, NHS-0b ghdgmgonobo ggads
00360 0bobogb 10-2gMo dbob 2022 Beobmgal,
60B0gmmOM03, 9bm38L3madYmo ndOM®m3dgdhmdool
0M9gbnbaolb godmoghmgdal gdom b3ggnomabhgoda,
3omoo  0bhgM3zgboymo  bgodmboommmganabs.
[4] UK-0b 2000003300 g96m3bymo  obbhohyhobs
©d dmgmol dowowmo  LhHobpsbdholb  (NICE)
3000ems06900 9bm30L39moMm MmOmIdgdHmdosl
930m396c0300b 369396 do0b30em00Mgdgmo 363039
0dgdoy®o obbywmpob ddmbg  3doEngbhgoobmaol
(03006909M0© 3obdobhgdymoa, Gmambz NIHSS =6),
303mbobymgdom ad(h3nEgomo Bobs goMggmagnol
oo dmdol Lobbemdotmzgol mzmydool godm 6
bodmadg babagMdmogmdom, o 130bd BoM3msinal
(00B0gobymo b 30bd 3aPgddmybo b hghos)
00 dmdob bobbmdobmzol mimyBoolb godm 24
boomody, Loddhmadgdol obygdodey. [10] yRbM®
8000 NIHSS-0b dgmbyg, d0gMsd 939bg30mbagmy®mog
300630moo®mgdgemo boddhmdgool ddmby do30gbhgdo
dgodgmgdo dbg3g @obbogyem 0dbsb, goyabgbgdal
domagmo Mobgob gedm, Gmdgmog 130300Mg0d ©oEO
8mdob Lobbendobmazol ™m3mydosl. [83] Gmamby
rtPA-om, 9bm30bgymaebymo  mbdmdogdhmdool
bobagdgmo EOMBJY O  E8dM3ZNEIIYEO.
[84] mydgo, ®odgbody 3Jmobogy®ds 33wmg3ed
03960  9bmzobggmodymo  mbdmdogdhmdoal
3900embLYG39m0 godmbagomo LbodgoEnbm detmazal
B0boomdpga, Bobds EoMgymogool oo Bdmdob
bobbedotmzalb ™m3mydoolbsl, 6 Losmol dgdwga,
doybgogem 0doby, G®I go3ndbgdmes 3o3096hgo0l
3306y OdmEgbmdsl. [73, 76, 851 mMds 33300
300030MmM3d Mmghodoym 3obaMs J0Eg3 JBOM
d9thog: 16 Lodmody DEFUSE 386-30 o 24 Losmsdoy
- DAWNS87-d0, CT 3960xnydool ob DWI-3ghazyBools
3odmbobymygdom, 3Jmobogydo dgybodedmoom. od
33939000 dmobobgh gdmblhbmmgds, G®A
30dmbobyemgdsl dgndmos dgodhomb 3ogomgbhgdo
000 8mdob sbhghoob m3emydonm, Gmdgmms Jobao
30mihgbomycmo dmdocmaggds dom LazaMsyme
bokagdgmlb  d0owgdnbgdl  gbm3zobiymodymao
0MmAdgdhmdnnbasb. sbgbmgdoal mdhndowmytmo Ggsado
9600m30b39momIma mm®adgghmdnol ehOmL 296 093
0600 3obbodmghymo; Mghdmb3gdhawn dmboggdgon
330036m096, Gm®d Bmaoo o8bgbmgbos dgodemgods
00369 0gmb (dogbgago 0doby, GM®A dmhgbzoydow
30396 dmgdymod 393096¢hgdal dgbhgznm), [88]1 dodab,
Omgo 9hmEgbdh®m0sbds Mobpmdndgonmds 33¢mg39dds
ofggbglb bgah®agnyo ob bobatagdmm ga3gdhade. [89]
3030b5Mgmolb dymHoggbhdymo Msbomdodgdymo
3393900. [82]1 9bm35L3ymotma mdmddgdhmadonl
300OmyYmgdgonl dohggbgdmgdo dggbododgds Lbgs
3000390909 3OMEIEIHIAL  ©s  Lybomdyma
oMobobydggmo  dmzmgbgoo  0dznomos. [90]
doybgazo 0dobs, MM sGBbLYM39mo dmgzmgbgdn
3b3gdd  303096(hg00L  osbmmgoom  15%-do
(308mL3sddol, sbhghaab dgham®agnab ob gobgmdzal,
dmbymdnmmdnlb s0dbbmmo dmmaghbgdal, boddhmadyba
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00hOE3gMg0hdmyMo  3gdmbogoal ob odbogmo ob
bodoBby Lobbgmdo®mzgal HgbohmGool §ddmenodsigool
homgmom), 3enbogn®d godmbogomBdy 0dal gogwmgbs
boghomme o6 8g3b; 2.6-0b LodgyGdbomme Lagobm
M0mEgbmds dmoEogl od gammymgdgdb. [91]

363039 0bbym@ab 3obymanmgdd ©d
dM93mo gommymgdgdon

30000mo0bgdo ©93m3dgbagnol odgmgznob, Gmd
363039 08930960 0bbymbob dgmbg y3gme dadnsbo
dobhodod 3bps dmbgpgb 363939 0bLymbob
30bymazngmgdodn. [9] 0bbymbob gobygmanmgodal
dm3msl 993b GomEgbmos, Mmdgmoy Logobms 17-
ob bed3YMbomE, MVMmd 19300036 0gdbsl sMnEgdymo
boggagma ob IDmMAnbyPbotMY, Lobagdgemn, Hmdgmoag
obhmol dobdogmBg bomAnbgds, LodgoEIymaMmAdn
©0394m36900L gogMdgmgdol gatgdg. [92, 93] 363939
0bbemhob gabymazngmgdalb doGomaon dabsbosmgdemgdo
dm0303b 06bymH-L3gE30R0396M FyEHhELENIENbGOYM
dmzmab(ggnBommg®modns, dghyzgmgoobs s gbol
09603300, ™3ndoponho  mgModns) o dopomo
boggmbm dohzgbgogmgdn. [94, 95] mydys, dmwm 5
Bomol 3obdogmmmosdn, 393096¢hg00lb dbmmme 58%
0bg3mobby o Pgmbdo dgzne 363039 0bLIMEHAL
390gma30emgdsdo 4 badmob gabdagemmosdo. [60] 363039
0bbymdob @obymangmgdol doMomswo 033b6gd3ngdns
mo30L (3060l dgmbgymo 0bbympgdalb 369396300,
gg0dommmaogmo Jmdgmbhedol dgbodhybgdol o
B3O mmmanyma bhohnbob dmbaghmembaol gdom. [96]
3030960 obg39 b©S ©07939dgdOML babmemmab
oMby  Jodoomyd  Hgmgdgh®osl, mygo
3HM03EYM0 0dOMIENd 9GBS EIEILHYMIdIYMmO.
bgzhmmmaonmo gogodgbgds Logo®Omgdl bobbMoxm
39000900909  bgoemasdmbobymgdol; sbdggmo
5930 MEM0e0 3o mYegdgdo dmoEsdl gobdgmtmgdom
0d9dool, 3ghgodomyd dgdndgdel ob 3gdmbaogoym
O®bbgymMdsgool. maz0L  H3060L obdgmbgdomo
300mbobymgds 24 Losmol 3obdogmmdsdo rtPA-ob
300mygb900000b0 g3oMMmM 3odmoygbgos, Goms dmbogl
003m®mdomgod 0bhdogghgddomybo  3gdmeogoal
0b63000gb0h™md0L dgbobgd, Mmagmby dmgmab babobbal
906030, o 0b6x3amghob 30870m0do30ed dgadgmgds
0ma30bmEmlb  3Omabmdymo o dgdobogndo
dgbododobo  0bgm®adsgns, dogMod  MyH0bymo
3063g9mMgdomo godmbabygmgdol Gmma bogsdomme.
MOmgbog 39dm®megngmo gahmymgdgdo godmomogbgde
24-3 bosmBg, 1bs dmbglb SbhomOmIdmEoh Y
0960300l obygos, y3gemedg bdndo, 300 dg sbdntnbo
©Mgdo, 2 3306000 gobdozmmdsdn, MHmAgmbog dm3yzgde
3mm3nMOmagmnm dnbmmgtedns, dmgmo 3bmghgdal
306do3mmoodn. 3Mmgbodowmydm dno 39Mgdtymo
0hghoodn ob Too Ladogmyg obhghosdn 363039
™m3emy80900L godm 3gdnbazghmgdol oo dmEyemdnl
0bxgobgdphgoolb dgmbg 3o30gbhgdo dmbByzmowbo
06006, 39OdmE, ,3900mm300900060“39GMg0GdmMYMO
39893900b d0dsmm, bogzommodnl dshzgbgdwm 78%-
009. [97] g3maddmgboymo 3gdogdonbomygdhmdos
86000 @oomhgbal dobbl (33nMbagmmdnbmazal bogomm
60mEgbmds 8Mob 2), dogcMod 3o3096¢hgdLb bdoco

3603369¢mm3060 d6IM3obynbotmds Ghgdsm (MRS 4-5
1-g9om Bgemb, g3mddtmgboyma 3gdogtobomgdhmdonl
43%-d0, bodgognbm  dobmzol  17%-ob
Boboowdga) [98]; mydgs, oo PdMo3mgbmoy,
dmdobyyboatmdnlb doybgoozo, 3bm3zmgdab botabbl
0030330430 gdma 0030bg0b. [99] 3obobemgdyemads
NICE gd000ma06ds [10] sdmomm Bgms sbagmomoszo
dmgoMo  g3mdddgboymo  3gdogMobagdhmdoonb
39bbobomzgmop,  33mg3al 330330990900l
39000030bd. dmddgn ©EsLEdzgdmonl 3Mohgbondgdn
d9dg300:

e m396vE0d dgademgds hodamogl 0bbywdol
056949000006 48 bosmob 89dwga;

* 3m0b03960 gn0Eahgdn, Gmdmgdog 33003096 dgo
3969060 sbhgbool 0bggatmghdy, NIHSS-00 >15

e 36m0096900b ™Mb ogd3g0mgds (=1 3bmdngMgdal
©mbg NIHSS-0m);

* 390 396g06ma dbhHatnol hatobhmMoal nbazobdho
=50%, Mmdgmog b6obobos CT-bLgobokmgosdy ob
0603060 9hob dmgygmmds >145 bd3 DWI-By;

0bbympob 89993 ©obgognol dowomo bLobdoby
0ol sbdodogoymo  3693dmbool  Gobiazsdhmo
©d obmgohgds  Logzomosbmosbmob o
d60mdobyybodmdobmob. [100] gonpwmaonbgdo
093m39bo30sL 169396, ™I 3530960903 doommb
4033009 Lobmmob dga3ebgde o JghmbamyMo
doemgdol  sodhogns, dbdodogoob  ®mo3006
dbogomgdmoE. [10] doybgezs 0dobs, GmA
0 9GLYdMOL Gobpmdndgdymo 33mg3zgon, Goms
000300609b, 073:mdgbgol oy oby b3GO0bobgol
dgomEgdo  dgmgagolb, [101] mobgM@zsEnymo
3mbo3g3900 domomgdl, Om3d oa30bg0em0 dgnobgde
bmEo®gde sbdoMaEnymo 36933mboob Ye3GM dogmomm
M0b3mab. [102] 3hmaamaghogy®do sbhodomipoggdal
9939930 ™S 96 300l EoEILEHYMIoYm™.[103]
0093096 0bbEH0m 36330 mIHmMayma 353096¢hgd0
0®ds 3969000 mMOmAdMBob domomma Mobgob 398
0M0ob. [104] 3gdmMogoymo HGbbymddsgoal
M0obgob godm 06 3ol Mg3mdgbogdymo ©sdahgdomo
36OmR0magdHhogdd ©03mammglnmydo 3gdokmobom,
01330 8manghmds 33emg30d ob ohzgbs dbnd3bgemmaab
©0dd(hgoom Gabgom. [105] byzghowo 369330060
39390d30b6  dmbymdommogdn  (gmdddgboym
B0bgdmab dgomgdom) 0dnhgogh w®m3s 3969000
0O®mIdmBob Moblzl s Gy3magbogdymos yzgmes
360030ymohmmogmo 0bbympo 3ogngbdobmazal. [9,
106].

dgdgmdo dodommymgdgdo

06bgdMmOl  dMogzomo  dgdhoybdo  Jmobogydo
33m930  0bbympob  dgogobodn, MmIwmgdos
3003060m0g0mbo  0M0ob 03  o3MEImgdymo
©d bmgosmyd-g3mbmdogydo  3o3wmgbosbo
00039009000 200600 mgmmdnl  3b0d3bgmm3zobo
boBmaoEmgdMongo 83wY3900m. Bobbogymbmgdymo
dbhombohgho  aog0moobgoym  bodgymdo  sbob
bobhgdgdol Bondzmogbgds, GMmdmgdoy odEnMgdgb
©0069gg00L  b69dbol  EOmMgOL, B3mdaolb godMab
90m3Ymotm memdogdhmadosbs ©s 0bbymbob
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3obgmaomgdsdo  dowmgool bLobdobmggool BMab.
og0hgdn, dom dmbab 0bbymdoeb bybhobgemydo
960m3bymao oyohol dhmameds (SSNAP), dmdazb
0bbymEob dmzmolb 3hmEgbgol o bHGYIbhacsb
©o 0ygbgol od dmborgdgol goydimdglgdobmaab.
dmdogmymo 0bbympob gebymazngmgdgon, hodgbgdymo
303307096Oymo  hmdmamdoggoal L3sbgbgdom
h9e09dg03060L ddymgdom 0bbymipeb 39bdhGgdmob,
dLeEa®EY0s 3O IImo MOMIdMEdal dobmogdsebomsb
© 30393md9bg0c 30bngnH dgEgameb YOOEYm
30Mgdmdo, dogMad dtab 0bhgbboyto Mgbydbob dgdmby
8 om0 Mm3GhndogyMa 3obmaggds ©adm3ngoEny
Bbh 3gdmbdnhemy®d HMoozdy. [107] senhgdemadal
omhghbohnggdo, GmImgdog IRGOM 9godMabob
13930303960, dgodgds 0gmb YR YLoxdOmbm,
39t 93399060 8 d90dgmgos geBabomb mgcmedogmo
03062000, ™330, ©gbdmhgdmads o6 o3dzrmdgbgol
0bdgombomyc  3odmbagomlb  dmoEgombmob
dgotgoom, 363039 0dgdoyéd 393096090080,
bLodd(hmdgdolb obygooob 3-9 Loosmob d9d09a.
[108] doybgooga 0doby, Gmd hgbgidhgdmadsl ok
©0093h3039000 d(H93moBady Pdzmogbmds dgobg
Bmdob 0dgdoy®o 0bbyendob dgmbg 30309b¢gddo [109]
(069-000630mooMmgdgmo  boddhmdgdol dgmby
393096(hg00b 33939, oo Bmdolb bobbgdstmazal
m3mndoolb godm, 2960 3Jog3 dodoobotMgs [43]),
300 3o00m®m3dgs Mggobomoadognol dohzgbgdmygdo
oo Bmdol LobbmmdoMmazol m3mydool godm
0bbnemdgoalb 3Mg-gbomzabgymotyem dgydbogmmaosda,
30992m3gbgoymo  Bbdaombogydo  godmbogwmom.
[110] qodohgdom, ©H9693(3madal ghmzghawo
dmeybob 3odmygbgds dgodgmgds BobBobyemo agmb
06OM™m30gdh™dnol Habzgmgds-goayggebal bLyMzobob
0003900bm30L. dndnbotg 3393900 B90LBa3ENsb
960m30b3ymotmo mmmdogghmdool ga3gdhnmdmsh
303096(hg00b 9392319939080, 0dBogammo shhghool
m3myBool (BASICS [111]), adsgmo NIHSS-0b (MOSTE
[112] oo ENDOLOW [113]), ob ASPECTS-0b adogmo
Jnemals (TESLA, [114] TENSION [115] s IN EXTREMIS
[112]) homzgmom. m3hodsgmydo 3Mgdmbdogomydo
bgmzobobdogogo Jowog ghomo dobybaenzgdamo
3000b300 0 J-3gdobs s Hb39mgos-gooyzabal
dmEgmgdo 396 30wz ©IO©IdS FIH0EgbHOIw
33myggodo. [116] dMogomo 3Mgimobogndo o
3%0b03gm0 3393900 gmbggwo  bgoOm®bywo
0080069000 369396300Lbm30L, 0393096  0bbYHOL
39009300, BoM1dohgdgmo ogm o 0d hmobmzal, 296
30009 06 3Mbgdmob dh303907 909089 oxydbgdymo
bgabmdbdmbgdzogmo 0336hgon. [117] doybgoagzow
0dobo, Gm®3 bgodmdbmbgdhmbdymo bghabghooo o6
0192mdgbgdl  godmbogmgol gbmazabiymabyma
6od3yMbomgg 35309609080,  3moggdmbmob
3900003000, 9o Pobemgl MabpmdnBdgdyem 33emagedo,
dgmbgymo 9392319300 9bogmabo 330d3bmdl, Gm™3
39damdn @odmz3mg3s dgndmgds banbhghgbm agmb
30(3096¢)g00bm30l, mdgmgdag 96 0y3bgb denhgdgmedama
60d396mbogmgzn. bgndmdbmpgdsonma mghsdngoal
HGbbEdEoY®d 339390l  dg0dmgds  agbdabmb
Mmool sbogmo Jumzagmgdal 0ob3zntgds, Gmdgmgday
00mMgdmos 9bm3zabymotgmo mdOmaddgdhmanno.
[119] CHARM 33m9g3d d08bo obobogl, dgg3obmb,
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60309600 97d2m07Lb90L gemndgbimadogn (BIIBO93)
®a30L (H3060L 3gmommzobgdoobo dgdndgdol ddmby
393096(hg00L 3odmbogomb. [120]

©3b3360

0bbymbob  dgognbs  dMogzomaghmzobo o
LEGVRE 3ob30(HhOMgoEN MRS, GmIgmoE 0deg3s
bodyomgdsl, dgbme308mb  bogmgbwolb 8933390
03960bogmmodgdn 303096hgdL, MmImgodgy aozmgbs
0d™bod bgztmmmangto Ibmadabnybotmdal Bodyzsabds
9039835, 0bLyEdob dmzmalb s dgbadedobmos
0930 6930MEMmago0bmzal dmdogzamdo s Mmamb
b3ggoommosl, 0893Gob  dgmozedgds  dgydwoy,
306L03YmMg00m, d3bMLEAHNZO0 9db3geH0Bab dbGng.
00b00Gmo©, h3gb dgodmmgde og3datmogl hzgbo
1606900l dgdamdn  3obznmaMgds, dogemomoc,
Bmaoo LddgEoEnbm 3G Mmommgdgdal dJmbg, 8639390
30000 dymazn 38(3096(900L dobmznm 383039 0bLEHL
39bymx300m9d8d0 0b 0dob dgLbbogm0m, My Omam® 36
hohotglb dggdobogydo mbmaddgdhmadns.

mohg®a@nmab 63Lbo 0dymxgds Mgpagpnsdo

Hurford R, et al. Pract Neurol 2020;20:306-318.
doi:10.1136/practneurol-2020-002557

©3dnbgdabmzol Loyzgmglm O™
33@abobbemdiO@zms 3390309000
39630m36M900b Mabzol dgbodgomgdmm

dogmbo o 3ol 206G mgEnmdsh dmtab Jogdomo
3003000 oMol oEagbomo, do3Msd ©yHomgol
33350936900 396 300093 96339396. dbdgn 33eg30L
dobgogom, hHzgbo bbgymolb 24-Losmosd Gopddo
dg0dmgde 9mbdmogl hodnbgdobmzgol mIhodomydo
o6Ohm. dogmob bLomobopmeE Mganmotgds, mybosy
d9Lo00dabo MamEgbmdal ob LEMM EMHM®L dogma, Mo Mgds
16000, ymzgmmaab H3gbdg ob dMab odmznwgdnmao.
30003 9b 3GMmdmgds og3b, LodgEoEnbm Eabdatmgdsl
16s dodommmb o 3mgybodoglb, Gobo 3odgmgodss
bobakagomm Pdyomme dobm3zal, Goasb dogmal
3mb3Gghnemo Mmab domomgds dmaobmzol dgndemgds
30bhG3IOmEIhonmo agmb.
03939, ©00boMAghgdds 3obans 3omEgm, Mma
©obodnbgomo 22:00-ob  23:00 bosmodg
dyomgeodo Bobzgms, dmambg hobl, boyggmgbm EhHm
3ym-bobbemdotmgms  bobhgdob Lozsbbomobmaol.
L 0606083b 24-b3300560 dogs Ldsmo 8g3L, GmAgEbag
09ndd6 (3063owIm) Gohdl YBmwgdgh. dob o
Mhmmo 0g3b 30d0gy60 o dgbhemydo 11bdengdol
M9aum0Mgdsdn”, — 330mob 99LghaMab 3bozgdboggbhob
ggbogmmman ©g3n dobbn. dobo gobgbowgdom,
om0 33930006 d0BgBmddngn 393d0M0l Fowadom
0803360 o6 dgydmosm, dog3Msd 830093900 domomgdl,
6md bbgymob bosmb yudm dghow dwmob sy ob
33000 03d0bgoy, Mabog mob dbgmogh d®babymzgmo
390093900 g-bobbendstrmzms 2063MmgEMdsdY.
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s@hog Agbédyzady,

d9c003060L mghm®o, 3hmxagbmbo, Jobommman, mongabob ggmob 3gbdh®al 3gbghamytmo pohgdhmto, mdogmabo,
bagdobmzgemm;

3obo dgMady,

396 0mmMma0, JoMomdo®ymangmo 38309bhgoal dotm3zob 231030 bgemddmzabgmo, mdomabo, bodeemzgmm;

@039 3I8Jdocndy,

d9c003060L mghm®o, sbmEocgdymo dhmagbmta, WHO-U 9dudghho 00s0gdhob dogmmzabinmytmo gotmymgdgdol dobmgal
bO30mbgddn, gbmzMnbmeman, mdagmabo, bagebmzggmm;

830000 396 gbgemady,

39G0MMMma0, 39M0m-00dgbboydo 3obygmazngmgdolb bgemddmgsbgmoa, mdomabo, bodebmggmm;

6omoao 6admondy,

990d0 3oomemman, mdngabob gnemol 3gbdh&mo, mdogabo, bodebmzgmmm;

Archil Chukhrukidze, Kakhi Beridze, Lika Tsutskiridze, Zviad Kereselidze, Natia Nazghaidze

20baGFH0

3O (H9Gm0mo 3039 hgbBos BohMdmaagbb 9em ghm y3gmody 3o3GEgmgdym 8300900l godnbadg. 20156 o).
30396968000 (0083909070 0gm 1,13 dogm0ado 8dnsbn, 3Mghndnmsm gadnbody dgbmamgdo dodsgsoEgob
24% 8 Jogmgdol 20%. osbe. 30396(H9bdnolb gozbigmgds 606 33393 9¢9dahgds 60%. 2025 Bemabmazol sb.
30396968000 (008390090 ms Gogbzn d0ambgsL 1,5 dogmoshb. bdndos sMs M300 dOHIOYm 66930L dGLIOMOY,
3603900 0b gocmyemgdgdn, Gmdgegong dob dgodgmgds dmadyzgl. aym-bobbemdo®emzms s M0d3dmgdal s380g0g900l
30030006900 Mabgo, bo®Imbgbdoym s d03ghhgbdoyem 303096h90d0 36033bgemmgba @obbbgoggdnwmons, o3
3600369¢mm3bo0 obgbl go3emgbsl abgmo LogmEbmobmzol bododo ©Es30000L obznmadgosdy, MmamMoEds
00306007300 060300 JH0 o 0bbymdo. sdhgbogmo 30396 H96300b 9GLIOMS bgml PBymdb mod3demgdal .
00030009000 (3380M0bMANL) s 39M0RgMmO 3O HIM0go0l O30 g00L 3ob30matgdsl s dhmatgbotmgdsl. bEmMgwo
0. 30396 HbB00l sbgmo goghEgegos s®ab, 3o309bhgdnlb nbgsgmamdnl (Bgemnbodn 200d¢mb) s bogzagmnabmadanl
(69emnbodn 103¢mb), sbgmo oo dsoh3gbgoemal dodgBo. bobhmeyma Bbg30L dowamo goxwgdo (>14033.36.03)
000l sdhhghoymo 303ghhgbdoom godmbzgymo boazomaobmdol dmezotn Gobi-g3odhmbo. bgmoabado oM.
30396(H9800bm8b sboEa®mgoEo gymal 08930760 883909000 00973900 4,9db ddnoba, 3gdmMmaogoymmo 0bbymbom
- 2,00mb dg0d0obn, 08930960 0bbyemdoom - 1,5dmb 8adnsbo. abgzg MmambE bobdhmemyeoa, sbg3g odbhmmyGo
66930 Bo3mMoagbl gym-bobbendedmzms gobmyemgdgdol 360d369mmm306 M0b3-g30gdhmdL, mydgs dobo dowogmo
30036900 J03Om bdoMoo 33b3gds dbomasedtms dbogol 3o309bhgddn. smbobodbagns dmdohgdymo dyembyMa 66930
(bbgomodd bobEHMEYG s Easbhmemym 669390L dmMab), Gmdgmog oby3g 3o3emgbol dbgbl 3rmabmddyg. donby M
360l oG hghoymo 303ghhgbBns? mobodgghmag aobdadhgdom, 3enbogodn godmdogmoa bobhmeyho shhgboymo
66930 =14033.36.03 /06 abdHMEMo =9033.36.03, BoMIMdabL ©ENdgbmBL - abd. J0dgGHgbdos. d¢bodbyemo
093060300 30OMYO7YE0s dbagaedhgddy, 1o Lol o sbognsbo 8ednsbgddy. mydps shhgboymao 66930l
bbzoobbgs doh39690emgdn 3obLodmgMmazgh Gobob Lbgsawslbgs batolbgdl. Mog YJRMOM domamoas bobhmeydo ©s
00bhyeo 66930, dom YRGO™M Foomns ommymgdgdal s boggomolb Gabzo. sbhgdogmo odghhgdos 0d300ma©
33b300900, GMamME 0dmmoMgdmo 83000908, Mmamdy Bgbo ob sbmyotmgdymos bbgs JoMomzsbinmehym
600L3-030dHmOJOMSb: oLEdngdns S gey3mBob dodobm (M ghabhmool odE3g3s. adhmMdgd, Gmdmgdos
8600006 bL0330MNBbMBOL M03L, 30939013690006: dMIOMNOMIVMBYE EO3009d0L 3GLIOMOY, MbdE dbA3HmAMO,
30d608b0 030900 O MM 3dggdol JOmbn/Mmo ©0300090s. MoMMgYmo damasbo, sGhHghogmo 66g30L domagm
30036090m0b0 ghmo (sth. 66930 >180/11003.36.03), 3o3emgbol dbgbl 30309b(hg00L o8 2399380 dgn3ddgbhmBdydo
096M3300b 8Ym3690em03 s Moy dgndmgds 93GMgbnmaE Bobdammzady. sbg3g bogydemgoms, Gmd dodab dgo30b
3omomo 30030300 8 3MEamab sMbgdmds, 360d369mmm3bom dMal JoMmomzsbggmamym Mobglb do30gbhgddo
06 hghogema 30396HgbBoom. 30396GHgbBoom 3ebdnemogdnmo mMsbmgdalb adoobgds, GmImal dotzghgdn stab
dotbgbs 3oM3asal 0d3ghHema3ns (9Jm306O0MAMER0YMSE), 9ed330676M0s 86 dhmAgabymos (BoGal 8bsgmnddn)
00 30HgG0900b 308336003900 (P3emgdLbzobocgdnm), 360d369emm356 MMl MEdadmal shpgdonma dodgnpgbBoal
boddodolb dge3obgdody. oxbebndbogns, Mmd dgbadmgdgmns dbaaddhos dbognl 9adnsbl, Gmdgmbag og3b d93Mo
60b3-030ghmb0, 3gmbeogb, dobdg sbo3nobo dednobdg (dntg Gab-g3sgdhmMgdom), dowamoa Jokmom3asbinmadymo
60bgo.
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dgbogomao

dhhgdoymo 669300 308mdgobmgol
0 93m39boMgdymond 0yb3gmpogoydo ob
mbgommdghdoymo, bobggMaw  o3dhmdshydo  ob
03hmdd(co dgmmen. 3oboggdn ™3 ogmb, oy Mody
boydata, 8939bmm Bbg30L godmadznl dgmmeb. MHmgbag
b0 3L HOEYE 3gmmEBy, 8F 0gyEobbdgos
669300 939GBHOL S BMbgEmMLbim3al godmygbgos
ob@d. 669300 3odmdzobmzol. ombymbzmdal
bodymgdom 30bAgbm, dobzgghol dmdz9d0lb EOHML
O™bgdlb (3mbmpimzal Hmbgon), doMzgmo Hmbo
060l Lbobhmeycdo b6b6g30L dohzgbgdemoa, 8sbsgpob
05039000006 ghmae Hmbgon 3hdgmmgds, s hmbgdol
3396m0d 3Gl osbhmeydo 66930 dohzgbgoma. Mo
399bgods 669300 93063 g0L 8¢b6086d308, ™A 333G,
Gmdgmag 96ab 3960Ebeabbyemal 899339¢m0, 003908
»0JOmb bHbEIOAIE”, 0T ENI3bEI ©EL
39306090000 QOMIE 3odmnygbgds 93t gmbmogdymo
obghmapymo  (d9dobogndoa) B6g930L  v3sdophgdo,
dom gbognmmgdom Lobhgdahoyho owodMsgos,
30b6bb303900m  3963bmabbymal 838G d(Hg00basb.
obgommdghmoymo  930Mohgon  dgodmgds  ogmb
bobgzMo o3hmdsdyco ob LGP d3h™TdHYMN.
009356096 gL 8gdhgemId Bgzgbmm EogadIwIH
(9em99067m) 8693006 93069¢h70L, GmAgmms Magbson
by 933bhom o yu3do ddsMoos, doybgoozsn
Bma0gmmo 33063(hgbmdnby (6 3Gl bagotm dgmbg
doMo 396390l gobodghom s Hmbgdal dmbobdgbsw),
9O 330Md(hgd0 38063 0m3gds bdgemgdo
Bybh 930MhgosE. dhhgbogmo 665300 gadmadzabsl
960  ©o30330m 33dga0  doMmogon:  8)doMo,
Gmdgmog 0dmdagh odd). 66935L, 560 3obdogzemmosdo
3m3gmOhymom 16s 029l dd30 gokgdmdo, 0)
k. 66930 godmdogmo 1bd 0gbsl 2-296, 1-26m-0060
06(hgH30mgd0m, 0y @edmdogm 66g390L dmMal bbgomds
omgdathgds 10d38.36.b3, obd. 66930 goBmdogmo b
0gd6ob dgbodgzg®, dbg3zgemmosdn dooggds dmem 2
300m339, 3) 333070000 30090796908 dbsboomgdl
obh. Bbg930L godmdzsal 303096 g0dn sMomdnom
(30a. B0bogymms 0dGMowsgnom, 03033 dmEndEndy
000madnd), o8 OML 3bs 0gdbol odmygbgoym
30603060 930Mm3obYM0 3336mdh0, IMombohgho
093b 99L39E MM 3eBmdzal dgmmeb, ) dgdhggmo
96s 0gbsl dgbodedobo Bdmdolb dobzgghon, g) dsbsggdho
dmho3bgdgemo 3b6s 0gbsl gnmol mbgdyg, 300086
16000 0965b 330930 396m9d0b adnd3s, mBgmadss
dg0dmgod  godobomb ob@. 66g3d, 3) Jod3zgmo
300md30b0b oM. 66930 d90dmbBdgm mMo3zg bgmdy,
bom®m0gbhagome somgm ob by, MmdgmBgs 66930
domagmng, 8) a6, 66930 3odmdgm 13gbdy damdnab
16m-0b o 3Bm-0b 899093, Momo gadmomopbmb
mmhoOmbhahey®o 303mbgbdos, 3abbsggmemgdom sbognsb
39(3096()90380, o 3539609080 BogM0nsbo NddgHom, 3)
330e9dms© s dgd0mbagl Jyembobo Goghdymmds
o bobdoty, Gams godmomogbmb sdomdool sGbydMmds.
3 hgboyma B6g30L JmbhGmmabmzol emabogsado
3oBmdogm  B6930Lmob  ghmo  3obbagymggdomo
Gmmo gbodgds 00608y obd 669300 dmboghmGabal
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0 d3dymahmdoym  shhghoymo b6b630L 24bm-
000 dmbohmMobalb ( b3ggnomybo sdoMshom).
006089 aoBmdogmo oM. Bbg30L 30x3Ggdn Gmagmby
gm39mm3ol bogmgdns, o dgbodedobs bm&mAdnl
90h39690mmgd0 3oblbgozwmgds emobogadn godmdogmo
66930L 300369000306, 3e0bozsdo goBmdogma 66930l
dgLoxzobgoobal  gomgomobBobgoymo 3bs 0gmb
09000 bamomob” 3gbmdgbog. Moy dggbgde 830.
669300 24bm-006 dmbohmEM0bal, ob Bo@dmowagbl
30390h9bB00m 3edmbzgymo mMagsebmgdol ©sdnabgdnl
boy3gmgbm 3GgEodhmel, obgzg o93b doMadoto
3mGOgmag0d  bo33omoabmool s Gohomyho
390mb393900b bobdoMgbmab. dddymaBmybwo dMd).
669300 24bm-0060 dmbodhmEm0bao Lddyomgdsl ndemggs
o0& @. 66930 8g030LEgl mameE Eg-madal badyewm
90h39690gmo0, ol ol o ©odal EFom-gom3g
0539690¢m900. 5¢3b060860308, M3 MOMMPYE0 Joxgddbo
306Lb30300900 3mnbogodn godmdogmo 66930b356,
0 9Mob 390069000 iden. modal ob¢. Bbg30L
08939000908 beaddoemydn dmagmgbos, o 0l dgndemgds
0gmb >10%. 960l ggagphmbMgdo Mol godmy modol
o&(. 66930 96 g3g0mgds, gbgbos: dogmol aM3g3s,
™mobO®YJ309mo dogmob 83bmg, Lodbydby, domogmol
o000 dmbdotgds, mOmmbpobhoydo 3odmbgbdos,
0PO™Mbmdydo  obxybdpns, momzdmgdal 6.
080300909, db830 O E0ddgHIMO bgodmIsmns. odol
66930L doh3zgbgoemn 3603369¢mm3ab0 3obaLadmaMgmmny
306000030039mamnma Mabzolb (omab o modab Bbg30L
dmtob 8903067908 >0,9). sbg3g LogyMaEEgdMms M-
0odob obe. 66g30L 300000mmds S agmal Bbg30L
OOmMMY. ©d P306OH3hgbmIMIn 093 006889 d6(). B6g30L
dmbohm®mobal: badyomgdol ndgmggzs godmze3wnbmm
090000 bogmamal s dobgndmgdnmo 30dghhgbdos,
000300 0 RIOmmE 3obmygbgdoo, Labdo ob.
66930L goBmdzs begds 33000 oMgdmdo, 3o3096¢h0l
3850mm hobhoymmds osb. 6b6g30b dmboghymGabado,
90030¢M00 3obdgm®mgos bbogabbzs dgomonl d9dwga.

mo30b0  y3obophgbmogdo  od3b  ob¢.  Bbggol
0007mah0ychen 24bm-006 dmbogymmobal: bLadnomgdsl
0dmg3s 3odm3ze3mobmm ,,mgmMo” bowomal s
dob3gnmgdymo  30dghhgbdos, gogmgbol obgbl
3m6mabmddg, madab 66930l o Ggomyd 3bmaMgdedo
3993009000 dgbodemgdTmMOY, 9hHM2gMOESE ddmdngmo
0b@p. 669300 Gmmo o dm3mgzansbo sbd. 66g30L
306000gemdnb dgbogzbgde. dbHgdoymo d0dgehgodos
33909b 89dmbzgzodo oMol sb0d3HMTYM0 V83070,
39000030bdg o 360d3bgemmbd gbadgds 393096hgoal
b36060baL, 86 L3ONbNbYMN 3BrMaMm3daby dGLIOMOL.
shhgbmoymo B6g30b  3odmdzs Pbs bgdmgl
393096(900b bbgoobbgs 2ay30bm30l Lb3osbbags
0bhgMzomdn. 20600 mgmo  dadnobgdobmzgol
m3¢hodogmydo sbd. 6bg300m, <120/8003.36.L3, d6.
669300 dmbohmEmabgn 3Pbs brgdmogb 5 bgmdo
1-296, 3030909000 bemMdomybo (120-129/80-85)
ob®. Bbgg0m- 3 Bgmobopdo 1-29M, 383096¢hgodo
domamo bomMdsmydo shd. 6b6g30m (130-139/85-89)
- 4m39mbeoy®o, dom. dmdab dobzomgdymo db.
66930L godmgmgbalbob. sthghoymo B6g30L 303G 00
33060(hgbo© dognob 30600dgmymns, dgbodedoba

Therapia bogofoggemm 17



18 Therapia bogommggemm

©nogbmbpngyMn 3Madhnsydn

©00036mB0b godmnobobmaol, bdoMsp gdodmob ghmo
3080h0 oM oMol bogedoMobo. gb Eodm3nYdyemos
0. 30396Hgbdool Loddndgdg, Bdmazgc 30do¢o
d90dgmgdd d03933mb ®dwgbndy mgda ob 330Mado.
dbhgboymo 669300 dmdo(hgds msb sbgmazb gdmiEay®d
bh®gLL, 130803960 IH30MM3SL, 880bral 33em0gmgdab,
dgLododobo 0ogbmBo obep. 30dghhgbdos, oMab
9900  L3gEoomoabhol dgbogzobgdgemon. 3mobogydo
bYGOOMOE dogmnsd gabmgs, abygdyma boddhmadm
30300656 gM0008b, 8dmM3M o0 baghmm bobybhom,
0300 (3030000 o 0.

3@ Hgmoyma 303900H96d00-3Gma0mIgdh03e,
©0336mbHnzo (33m93900), 333063 Mb

dbhghayemo 669300 30030900 33030390 (330¢0d80000,
d9bo00dobo@ s hHgtoymo d0dghhgbdool oogbmBal
©obds gdodmsb ghmo 30800l EOML gedmdogo
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66930 < 90/60 3d.36.03-89, LogoOIM7dL EgHOTYH
bO3g0E0bm d9230Lg0sl, MM EOEanbogl dndgdo.

2. o) d0G3gm 3godmdzedy ozox0dbodg domoma
3@ @gdoyemo 66935 (>140/90 3d.36.b3), gb 60dbO3L
0dob, ™3 3393b 3G Hgmoymo 303gMHgbdns?

a. 96hmbgm, 36 mybsg mM2gH odmadngmo

36 haeoymo 669300 ©003bmBal obds Mmymny,
330690908 ol dobdogmdg Madgbzrg®ay
0gmb gosdmbagdymo sthghoyemo 66930 6gbgoal
bGP EOE30m, 81939 990dmMsb JMbLIEHEabAL
30003m6dgL 2-29605000 godmadz0m o dbmeme
50 dmbogdol d9dcga dgndemgds EgHOYMSE 83
bagnmbal dgazabigde.

b. 9bhatonmo 303ghHgbdool aagbol dnBbom
d9Lodemgdgens 24 bm-08b0 shhgcoygmmo 669300
3doymohmMaygmmo dmbohmmobzol 33emgzal
hohotmgdsa*(bdgnomyto sbd). 6bg30L gemgdphtm-
330G(h0), Hmdgmag 9bab mghmb bhobostpo
00036080l abdob s sbd. 6bg30b batabbol
399300500bm30b.

3. Mmydpgbo bbol 3obdogmmdodo b
doopmb 333096Gdd ggJodab dogd godmbgMogma
390035396900 ?

a. shpHgmogmo 303gmHgbBool m®a boby sGLYOIMOL;
3003900 8 dngMHowo

i. 306H39ma0 30396 (H96808 Ju3dm bdodos
(0dbemmydnm 90%), 3ol gbgbioydo shhgtogmo
3039696800 96mg0s, 030 36l Jhmbogymo
0003500900 (o dmgE0 3bmaMgdolb dobdogmdy
3Mdgmgds, Moy dmombmab m396m3znl dgthgyemo
390003039600L babatdmngo dmbdabgdab.

ii. dQgmMoo 30396 Hg6Bns 08300m00 (adbemmgdom
10%), 0g0 dgbodgmgdgemos ngmb bbzs Gmdgmody
3063963000 (088350900b 86 Jdmmemanyto
3003mdaMgmdnl 3edmzmnbgds, 3og38enmo;
bodbygby, 9bMIMNbYMN ov3ewgds (Aoygao,
30396omEmbhghmboddo, gmdOhmdmzodhmds ©s
9.0.), 33900000 EMM393900 (sgm3mImemal $o6do
MmEgbmdnl dmbdatgds, byumab dstowal fobon
300mygb900) (o 8.0. dbgm Fgdmbzgzedn docm3zgmon
0003000900L dmBgbM0ggd0lb dgdga dOHIM0YMO
66930 M981m0MJ00 8 96 bgndOmgolb babgMdemos
3900030396036 01963300.

4. 6Omamb dnzodggmn oy 333096¢L d943b dognsb
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©nogbmbhngyMn 3Madhnsydn

339mgddn dM@gmoyman 66g3d ? *(d93; mab
306303mmoddn dghygmdl 90/60-db 160/100-

dw3)-

a. 30639 ©0ado 3bs 3admamobmlb sGbBmMa
308mdogmo sbphgbayemo 66930, Mg3m3gbpntgdnmmos
b hgcoymo 669300 gedmdznl B0b ndmzmae Bybobo
bog®E9, 0ymm dmbzgbgdnem damdamgmdsdn,
Gmamg 530803900, 0bg 9dmEycse, dnbndyd

5 Bymob dobdogmBy, 08 §dggdgdnb 83393 oo
dMO3MMINM @ddmnMnEbgds ,,3MY-domagmn*
363LBmEMdE godmdogmo sbhgcoygmmo 6633.

b. LabyM39emNs 24 bm-0060 dGHghoyema 6bg30b
330mshmeoymo dmbohmembaalb 3gemgzol hahotgds
*(Lb3ggoomymo sé¢. 669300 gemgdhdm-93sGdn).

5. @3 0bhgdzomom b hopoMegb gdodab
3mblbym@ognd ?

a. 0y m9396 306H39mSE ONEENBEIM 3O HIHNYEO
30396 H®96800 08 0839608600 dg0030096¢h M0
0968300, LobyGzgemos 8gdgan 3080h0 Hhaghob gl
1-3 330600 d8bdogmBy, 3080¢h0bLL b ngmbomm
006083 Batdmgdymo atd. 66g30L Aobsabgbgdn, Mams
30b0bogmmb d9damdn dgnlodgbhnto mgtodnal
bognmbgoo (39c030396¢0b MBOL 33NEgd?
05603670900l 8g33em0? bb3s dg030d9bh0b
033(h908? GmAgmndg 3900308960 0b dmblbs? oy
bbge..)

b. m3 9396 1339 LOLHIIHOYMSE 0gdm oAby
3396b3emm0odb s shgcoymo 66938 bLsdomyMo
k0ol bomddolb g306amgddn 3gadoyha 308000 b
hohotgb 3-6 m3980 ghmbgmm, Maasboy sGbgdmAb
3mddmMos, Gmd dthhghoymo 66g30L 3ogcgdal
botobbo d90330mb (08g390003L 86 dm0dadhmb) s
bodntm gobgl 8900030396¢h0b MBOL gmbgdisno.

. 0d d90mbg93980 0 3933000 3080h0 Hobodbymo
39930 6 m30b 893098 MdEo ShHdoymo 66930
30936900 gobs bm®Aob Kotgmgdl (140/90-8g
300d0d MddmYbndg mabdndwg3ztymo godmadzom,
06 120/70-89 oddnd GHodmgbndg msabdndgztymo
300m3d300), LdbYO390 Ha(otEgl JMBLYMHIENS
dm3gmyg 30009080 (86 Hgemgnmbol badyswgdom
dmbgl ©s60363emgoal bygnmbal gobbogmgs d3yGbagm
99080000).

6. M5 3390Eomo dmzmgbgdn dgodemgds 3jmbglb
3O @HgMoymo 30390 H9b8oal LO60bdIMAEIgE™
d900030096(h90L?

a. 00300000 dgbodgmgdgmns sbhghoyemo 66g30b
boB0bddMAgam 39030996090l 3dmbeogl;

i.890569bgdgem0 ,, 360" bggms

ii. §390m 30yHgdol dgb0gds (dodomosw
mM3b&ozn)

iii. 0emgMannen MgodEnd o bbgs 33ghwomn
dm3mgbgdn dogmBg 0d300m00.
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7. o3 333096L og3b sb@pgmonmo 66335 dgpo
140/90 33.36.b3-39 (doGomdop 150/90 3d.36.03),
®3d3d 30 363bg0L, 9Mab my 3Md gb bemGmdamyba,
bmd 3G sGab gb g.6. ,hzgymagddogn dOHgMYmo
669302

a. y39mo dgdmbgggedn shhgtoygmo 66938 dgho
140/90 383.36.b3-39 bagodmgob dg030d96¢dH
0963300b o 97J0dmdb 3MBLYHIENSL.

b. 083000 d93mb3g3080 babaddnem bzl
3530969000 (>80 BgemBdy) dgbodemgdgemns ad3gdymm
0g69b 150/90 383.36.b3-83, GmEmbE bdndby

b hgboyeo 66930, mydEe gb bozombo mgdzgbo
339Mbdemo 9gdodal goababyzgnns.

8. 30M@pgmoymo 30390096800b0 d33M63mAL
dopbgpogzo 3o3ngbhl omgbodbgds dopogo
sO@gdoymo 66335 >140/90 3d.36.03-8g, Gmazme
3605 dmogigb ?

a. 1bd haphotgb ggdodolb 3mbLymbaEes
(0bhobEnyMo o6 33dEdBMGIma 3080(0)

b. 306bagymMgdom bdodos gb byzombo dbndbYmMgdal
9009000006 300390 Madmgbody 33000 (2-4 330600),
Mhmamts 6gbo dgngedgbdymo mgMadnsl sabobynbdo
9Log0OMgod oM 33990 O™ sthghoymmo 6bg30l
dmbgbM0ggd0bm3zb, 03 MmL 3030gbdL gdedo ybhgaLb
bobdmgemyg dmgdggdnl dgwnzodgbhgool modahgosl
doGoma@ ©obndbymgdsdy.

9. 30M@3M0ymo 30390H96800b0 d3xM63mENL
3mb8g 3930961 dJ3b IddmO dB@HIMayma 66930
< 120/70 30.36.03-89, Omam® ybs dmadyal ?

a. 1bd hapotglb gdodolb 3mblymbaEns
(0bhobgnyMo ob 3ddmshmdoymo 308000),
600300603 3390b3gmmo0l 3mbdy sbhghoyemo 66930
6o3ego0o 120/70-8g o6 ahob Gg3magbndmgdnmo
08 0003em309, MmAd 03 d9dmb3zg3080 mBab 3mMgdi300
06 3900030896¢)0L dmbbbd stob Lagobm, mydis
030000907600 o6 b dmbbbom dgwnzsdgbdo
99080006 3038069000 gokgady.

10. ©@ob 6Gmdgm dmbdzzgmdo dMab
Mg3mdgbrnmgdymoe se@@HgMoymoe 669300 3odmadgs?

a. MmamME 3060393 ol MmG03g 3mbsgzgmdn (wab
00 ©adnl dobdogmdyg) ¥bgod hodatoal s hHabogmo
66930L 3oBmaso,

b. 13608369¢mm3869L00 36 YROM® el dmbszzgmal
396hg30d, 06dg 66930L 3edmaznb 60b sgdzshnco
0m9ddomm, Mo geobbdmdl sthgdoymoa 66930L
308mad30b 60b ndmzmom bybodon boghig, ngmm
dmb39b6907em 30amdamgmosdn, Hmammy 530803760,
0by 99mE0yMa, 3060333 5 Bymab dobdogmdy, od
909009000 h396 303000900 dgd39h M0 66930

Therapia bLogoMmoizgemm

25



26 Therapia boagomoizgemm

©nogbmbpngyMn 3Modhnsydn

00bo39390L o 93030eMd0 10300000 3G II30(HYO
9.6. ,,369-3omam” sbhgboymm 6bg30b.

11. gmgdd®m s30Mma@ho d9ds60330mab gadgdom
30gdLoMmOb PRGOM dopom dM@gMoxm 665300,
Omzgmc 36 dm3z0d3am?;

a. 30639¢m ©0ad0 My 9egdHem 030MdH0m
009309boMd dogomo sbhghonemo 6bg3o (96 gd30
d90(hobgm 0badbyen shbatoymm 6693000, dog;
30Mao 3dbmdm mo3L s agzndbobs 170/100
39.36.13-89 96 dobadom 85/55 33.36.b3-89), b
30000mb6dgb 0mbodbymo sbhghogemo 6bg30
39906033960 330Ma(0m 96 3osdmbawgl 333 03039
030600h0m 5-5 Bmosbo 0bhgtzommom dnbodyd 2-296.

b. 3obbogymMgdom bdodos gemgdhemodotodom
0093094bomgomo 3MY-domoma sbhghongmo 6630l
30936900 (doGomoo gb gbgds Lobhmenye 66930l
9.6. ,,89000 669300L"), M0l godmg bogodms mg396L
9908006 mgd3960 vdotodhnm dobgmo o dgnty
H69060630b gogzme my Omame 6o gondmdm sb.
66930 009930900 mg3960 gemgdh®m sdodobhoom.

12. 3boboomgdl my 36 LgdmbyMmmds sM@gMoym
30390®Hg6daol ?

a. bdodo sbhghogemo 66g30b 30a3dgdn gotgdm
33¢00eM 909089 G9030073b, 3obboggmtgdom

30M9dm hgddgmoptab 33eomgdedy, dogogmomow
Boxbymab dgGomedo - hgddgbaptol dmdohgdobob
bobbendotmzgon BoMmmzEgdy, dbg3g MRl 3dom
bomby godmoygmazs mMsboddnab o dgbadedobao
06 (hgh0nemds 669300 dgodengde snbomb, bogmm
Bodmamdo, hgddghophytob ogengdal dgdmbzgzado
30modom, sbhghogeno 66930 dodymmob, sdohmd
360d369emm30b00 06 (Hgdymoa 6bg30L sgdzsthnto
30bhG MmO s EOhmyma 3mdybodopns mg3gbl
9908000 39c0030896¢)0b MBOL JmMgdi0ab Logoemgdol
3006baB3M0b dodbom.

13. Gmambo d0OHghoymo 66330 36 3Jmbogl
30309600 my 0egdb sGdHgMogmo 663300 odbg3
d90030396¢90L ?

a. 2018 s 2019 bgnab yobemgbo gonemanbgdal
9300d9b00(30900b dobgz0m 03 303096¢H9dd0,
Mmdmgdng d39Mbognmdgh sbhgmogem 30dghhgbdasb,
16000 dg0boMhinbmb sbhghoyema 66930L 30a3¢rg00
39d0936006000;

i. 093mdgbontmgdnmo Lobhmemymo obd). 6bg30;
120-139 33.36.03

ii. ©93m3960Mgdemo oobhmemymo obd. 6bg39;
70-89 dd.36.03
b. 89dmm dmyzebogma ob¢). 66930L 3oBMgd0 Lozdome
Moymo dobombgzns, 0d boddoab gowobMs
dmbgogde 3otazgnem dmdgbhgdda, dgbodadobog dobo
bLBmMGE 0bRhgt3tghosnabmzalb bagobms hodobogl
00bd039307ma Madmegbady Emy oG Hgbongmo
669300 Hobobggdol Bobdmgds, dog; 5 ol dobdogndy
10 dmboggdal Aobgto o dgdga odab dobgwznm
bodgomm obd. 66930 308M9d0lb godmy3zoby,
0b.4393000 dogogmomo;

14. 330dmy0d oy 36 B0dozxmo sdhoymmds?

a. 30803900 0ghoghmds 93730 YdgE0s
JLogmOmbms, 90badbymo sghogmdmds ybws ngmb
bhodogmyMa o Bmdagho.

15. Mo bo33900 3600 dnodm3ab do3ngb@Hdo?

a. My3mdgbpomydymos bogma, dmbhbggmom
dnatmn bogzgon, Pbes dgodgndmm byymab
3oGm0gmob dmbdomgos, dgn3m3menal dmbdatgds

b. 03 9396 30930 Mbbdemagdn od38009g0s dogdnabo

000090, 0ghd 36s d900bbdgb mg39bL dgnMbogm
96000m36M0bmemmamab

16. o) 63dmob dopgds godmédhs 3dogngbyb,
Gemgmm dmagdpgl ?

a. 06 300M® om®mdazgdmo EmBY, odgmdymgm
03039 Omom dg030d96h0b dogwgds, 0

6 hHahoymo Bbgge dmadadhgdl (>140/90 dd.3b.

b3-89) dgbodemgdgmns ©ebndbyengdol ogdshmb
bobdmgmy dmgddgogdab dgngedgbho (0g396L 9jodmob
39m0bbdgdom).

T bobhmeny&a oabhmeny&o Lbobhmenyco osbhmenyto

Q 3.6, ogmom 3.6, wogmom 3.6. bLawadmb 3.6. bawodmb
01.02.2021 130 80 140 85
02.02.2021 145 90 135 90
03.02.2021 120 65 130 70
04.02.2021 115 60 135 75
05.02.2021 130 70 146 85
P e 128 73 136 81
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boEnb3yLNM 3emyodn

3d60M3dL3IV M IT0 NGMAdMIIOMABN0L
309(MLO3WJB0 MEM3dMT0B0M 96 30L 306>J3J 863033
038330360 06LIBGOL OGHML

fin-39m63 30,

obogmgm 83bhMamanl bgzdmmmanntmo 0bhgd3agbinnbs s gadmbobyemgdal bgtgaobo (NIISWA), 3g0bo, WA, s3b¢hMmomos;
30¢03 30397 0x0,

obogmgm 83bhMamaal bgzdmmmannto 0bhgd3agbinnbs s gadmbobyemgdal bgtgaobo (NIISWA), 3gbbo, WA, s3b¢hMomos;
60dmomo 3. gomoadbo,

obogmgm 83bhMamaal bgzdmmmannto 0bhgd3agbinnbs s gadmbobyemgdal bgtgaobo (NIISWA), 3gbbo, WA, s3b¢hMmomos;
3mbLEHAbH06 3. Bahydmbo,

obogmgm 83bhMamanl bgzdmmmannto 0bhgd3agbinnbs s gadmbobyemgdal bgtgaobo (NIISWA), 3g0bo, WA, s3b¢hMmomos;
3300 demg3a6@o,

b3t mmmanal gdempodgbho, bgc hatelb gondbymal Losgsdymam, 3gtbn, WA, d3bdhGMamNy;

693060090 3. bobgdn,

obogmgm 83bhMamaal bgzdmmmannto 0bhgd3agbinnbs s gadmbobyemgdal bgtgaobo (NIISWA), 3gbbo, WA, s3b¢hMmomos;
3690 3. 30630,

39000306008 8 BIOIdZMEMENl bimes, Eabagmgm d3bhMamaal boggdbodgnha, 3gdbo, WA, s3bHMomas;

Chee-Keong Wee, William McAuliffe, Constantine C. Phatouros, Timothy }. Phillips, David Blacker, Te-
jinder P. Singh, Ellen Baker, Graeme ). Hankey

20bpGmogho

96m30L3ymotmo mdOmAdgghmdns (EVT) 03d3mdgbgob 1nbdgombogmy® 3odmbogoml, Mmmgbag 9da¢hgds
bOY39mgbe bdgENENbm MgMSdnsl, deHgdEsdal homzmom, 363039 0d9d0yco nbbymiob ddmbg 393096hgddn oo
Bmdob bobbedo®emazolb mzmydoolb dgwgao (LVO) bobs goManmognsdo. mydgs, dh3dosgdymgds EVT-ob dgbobgd
demhgdemadol dodotm odzgogem 38309609030 bogmgdom dgomns. sbg3g, 3ouM33939e0d, denhgdmads Loagobms
0y 00 303096080 EVT-000 Bo®dohgoemn ©g30boemodsgnom, 30600006 EVT-0b bodznMbomm gmgddho dgodemgds
00c096000 ddgmazmo ogmb, HmA 3obddzgbds semhgdemedsd dg0dgmgds oM osdodmb ga3gddhadmds s dgndgmgds Mabzol
9390 ©00Ygbmb 33yGmbogmmdnl Ybogmdmbmgds, bobbemogbolb Gabgol dmadohgdob gdom. 33emgz0l o3hm®gods doBbo
80bdbgl, godmgznmbom 383096¢hg00b babogmoa, Gmdemgdog dgbsdsedabbo 0y3bgb EVT-abmgal, Hmdgmgdng dgna3gtgdgmbo
0943696 dmhgdemaBabmaol s dgotgds dmdboahaym 363039 0d9doMa 0bbyembob EVT-00 bhobotphyemo dmgemal
JLox3Ombmgdol o 983gdHO®OnL, 3ol mGOM3dmodol, gomgg EVT-bmaeb, gmobogy®o ablymeaob bydzobob
39L0dgne LosgedymeMmdn. dgmmgdn: hopobs 363039 0d9do Mo ablymhHl dgmbg 303096hgdal GrghGdMbIgddhymo
0boemoBda, Omdmgdbog 9d3ncbagmgb EVT-0m 2013 Bemolb mghmaddobs o 2016 Bemal sdGogmal dogmgdo, 3o309b¢hg00b
30mL3gdhymo s mobdndwgzdymo d9atmzgdom. dmbos 0baznEImYG 353096Mgoab Hobobgkgdol sdmmgds
3000bobgo. 360d369cmm3sba sMgnmo bggzhmmmagnydo 3ondimdgbgds g3eboboedmams, mamdiz NIHSS Jymo
0-1, 96 bLobynboEb E8g330m900 =8, 0blYEHNL obYgd0sb 24-9 LadmBy. d9098900: 83 dgdomedn 363039 0dgdoydo
0bbyedHb dgmby mM3mEedmads 3o3ngbhds, Babd Bodymognsdo LVO-0b dgmtggma, doowgb EVT, Om3gmmsgsbss
21-35 (42%) 30Magmgmy®mo doomm denhgdmads o 29-dwg (58%) - dbmeme EVT. o8 2 23393 3dmbo dbgegbo
bobygobo doboboomgdemgdn o dbgegbo godmbagemgdn. dbndzbgemmgabo bgztmemmaonnmo goydzmdghgds 24-9 baomby
dmbgo EVT 3030960900l 47.6%-00 o o 3obddzgbo agmhgdemedomn o dbmemme EVT 3o30gbhgdalb 51.7%-d0 (p =
0.774). boggogmmods 363039 dmbdndhogodogool Mmb ngm 20% 3sbddzgbo senhgdmodab 233y%3do, dbmenme EVT-ab
7.1%-0b 606000dga (p = 0.184). bt 3Mabosgnyha 3gdmdsgoal bobdobg nym 14.3% 306302960 demhgdemoedobmaal,
dbmenme EVT-0b 20.7%-0b 606000dga (p = 0.716). 90030emmoMn3n go®omyemgdgon, badobonmal 3gdsphmads (23.8
vs. 10.3%) oo baBodymob i3bgzmobgztddgon (4.8 vs. 0%) (p = 0.170), d60d3bgemm3ba@ o6 goblbgagogdmeo.
©0b3360: H3gbo 33emg30 bodl ybzodl, Mmd doE0gbhgdal dgotmgdom oo Bogma, Mmdmgdog 0990396090006 EVT-U,
09300 9 (hg3em0B0Bg 939396900 8 B0b Bg3L 30dmmMgBal, OB sehHgdmadal adathgde Babdohgoyem EVT-8g dgodemgds
bogo®mm ogmb, 33693060 godmbagmab mdhndadotmgdobmaal. dggagdn dggbedsdgds mAbgkzsEngem dmborgdgdl bbgs
960m30L3madymo 3300hM900ob o dbadlb yIgdlb EVT-ob Gobomdndgdym 3mbhdmmahgdow 33emgzel, EVT-ab
3309300 B0boomAdga, 30bdd2gbn denhgdmadom.
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boaEnbayLnmMm 3emyodn

d0dmbogm3o o dadobo

96m3sb3ymomymds mmmddghmdosd (EVT) 7
dmmmEOMm0bogm Gobpmdndgdym 33mgzado ohzgbo
30133m09bg0mo  ibggombomydo  godmbogogmo,
MmEgbsg begds Loyzgmgbe bedgwoznbm Mmghodnsdy
©odohg0s, 0863039 0dg9doydo  0bbymbol dJmbyg
3030969080 oo d3mdol bobbendabemgal m3mydoal
dggadm (LVO) bBobo @godgymoposdo [1]. odob
390093000, 93960300 3nemab/0bbymdob dbmEesEesd, dom
0bemgl goneonbdo, 1 3emabol Gg3mdgboogns dobiEs
EVT-bL 303096(h90dn oo sbhghoaol m3emydogdom
(LVO) Bobo gotznmognsdn, Mmamdy nbh®mazgbymo
0 H93emodob oadbdatyg boadoemgdol [2]. senhgdemoedol
d0domo 339h396900L ddmby Bgdhgyem 3o3096( 9080,
dotodn®mds EVT-d, 0bbymdol obygdowob 6 bo-ob
396303cmmd8do [2], doogm lla gemabob ¢gimdgboosoo.
0393s, d0dsdoda dh30390mgds EVT-ob dgbobgo,
d(hgdmodol dodoho  oyd3z9d9em  3s309b6¢hg0do0,
bogmgdo dgotons. 9bm35L3nmabymo mgMsdonl
3bm30B0mm 3MbhEMmEmomgdsE 33mg390L dmdab,
30309b(900b dbmemmE 5.7%-dd o6 doowm tPA, o
30030em0 3Jmbo 3MLYdnmo 3ghghmagbyemmdsl EVT-0b
99399089, tPA-000 o dob gotgdy, 306a 03bdombocmyd
300mbo3omdy (MRS =<2) (EVT 3dmoyb tPA: Bmbo
94.3%, Mobzol moboggabmds 1.43, 95%-0dba CI
1.23-1.61 vs. EVT tPA-ab gokgdg: bmbs 5.7%, Gobzol
00600300 MOS 2.47, 95%-08b0 CI 1.43-4.27; 12 =
74%, p 3990 magbyemmds 0.05) [1]. Mabomdodgdyemo
33930 [31, Gmdgmog bdgnowybo dgogddbs EVT-0b
J00x3Mmbmgdols s 9x3gdbhycemdnl dgboxsbgoma,
demhgdmadabmgol  dgmghgdgem  3ds30gbphgodo,
dohgbo, dgobg GomEgbmdom  3o309bhgonl
M930mh0Mgoolb godm. sbg39, 3o9M 33939500, sG0l oy
06y EVT-0b bodznmbogmm gmigdho mazobmazom nbg3g
demogho, Gmd 3obddzgbn dgHgdmads 9ee® agdahmb
EVT-0b 99399du6mo0bomazol o dgodemgds sbgzg Gobzol
9390 ©0004gbmb EVT-0b ylogdmbmgds, bobbggbal
Mobgob dmdopgdol godm [4]. h3gb d0dbo o30bobgm,
30dma3930mbs  39309b6(hgd0l  Bogmo, Gmdmgdoy
0999396090006 EVT-U 00 06006 dgmhgdemadsl dodobm
09990396 909mbo o 3933900070006 oo dmdol
dbhghonb 363039 0dgdogmo 0bbymbolb bheboobihnwmo
dm30b bonMmbmgds s 9u3gddyemds EVT-ob demayb
0hmddmmodom, dbmmmo EVT-0bmob, 3mobogybo
0bbymHob bge3z0b0L dgbedgyem boogedwpymazmdo.

dgomgodn

@n8vonbo o Fo@hem: Hzgb hogsahotgm db3039 ndgdoydo
0bbymaolb dgmby Iopngbhgool MghGOmLb3gdhymoa
0bogodo, Mmdmgdbog hzgbl 3gbh®dn Pd3ncbogmgl
EVT-00. bge hobemlb gonhbyhol Loszdwdygmam
BoGdmoagbl dgbedgnem LosgoEdymamb, GMmdgmog
obgbl 363039 Mg3ghazydool dgnMbogmmdol 63039
0dgdoy®mo 0bbyembob dJmbg 3o3096¢9dd0.

db63039 0bbyempo  d9golgds o  d3Gbocnmdnb
20mRI00. Ldgd3m 363539 0bbYTHOL dmby 393096000
d90mbzmobal  d9030bbgb  0bLywmHolb  gyboob
dogh, MmIgmog dmogegb 0bbymbab bgzdmmmal,
06hgh39b30y™ bgodmGoammmal, s 0bbymdol
9J00bb. 0bbymbol bgzbmmman s©agbl 0bbymbol
30603960  ©00gbmBL 96086980006, Jemobogyco
399mB390000086, o odmbabyegdgdol d993900006.
0bbym@Hob 89093900 3obgds 23608330L ghM3bymo
0bbOHIMHgool 0bbymbol dzomom (NIHSS). d39d
©000949bmb  EVT-0b  jlogdmbmgds, bobbeogbol
M0obgob dmdohgoob godm [4]. Azgb dndbo az0bobgm,
300ma3930mby  303096hg00b  Bogmo,  GH™mImgdog
399939690000 EVT-U 00 90000 9gmhgdmadelb dodotm
3999396 909mbo o 8933900090068, 0bxgadJpHo
(MI) (30 ol ggabamgodn), n = 2; 363039 HE30d
(0Bbym@o ictus-ob EOML), n = 3; MyMdoymo
0bh0gmogymoEns, n = 5; dobodg 9bLgdYmo
00(hM33M3b0dsmydo 39dmMagns, n = 2; B9w3dghow
domogmo NIHSS (>25), n = 2; 439363039 0bggabdhgdo
(bLobyobo @odmbobymgdol dowgdobsb), n = 1;
370006g0d (3030960 970 0G7dE0/dmdogmags),
n = 1; 3560dg aMbgdymo obhemabhgbhnbymo
(GI) bobbgmegbs, N = 1. my30 ™33306033¢M0
306O0mm  3mddoyhahymo  hmdmaghoggoal  (CT)
b3oboMmgds godmMogbogzEs 0bHGIIMb0dMYGO
390m6og0d, CT 3960 xn800b b3oboMgds JgmgdmEs
0 bgdmms 0bhMezMabosmyda bobbendodemggdol
CT obgomamongoymo gadmbobymgdgool sdmmgds
39600398000 33¢9300006. 06bHOL ©obygdoeb 4.5
bosmdn d9x3sbgdymo 3530960 900L, MmAmgobag o6
3Jmboom 331h39690900 de(hgdmaBady, awagbogmo
303mgbboyco 0bxamdhgool homgmom, GmIgmog
003 MCA (habohmeool >1/3, s OmImgdns
0dgmgmbgb 063mEmdnmgdym mabbdmdsl, 33Mmbagmmds
bgdo 0b6(hMa396960 dg(hgdmadomon, bhabosbdhymmo
3hmpmameol dobggnm 0.9 33/33; 10%-L dogge
0meybob babom, s EadAgbogm 90%-b oogbbs 1
bo-0b 3obdogzemmdsdn. EVT 8gma308901wm0s Gmgmd
3 H93madol adohgdomo dgycbowmmos, myzo CT
063030003090 3odmbsabyemgdlb 9hz9690L LVO-b Bobs
306 3ymoEnsdo, o mygo CT 396 a3ndool b3obomgds
0h39690L dmagbse bBobgzadhtoml (godGoomo
ohm 3038309), GmIgmoag 3a6eLb gb3gzs 6gdabdngh
b03306dm 06x3OIHL (dg350mgdMO 39O OIGdITIYMO
bobbemal dmEneEmdd) [5]. 30309b(hg00 Fooombb
EVT-89, 308006, G©mEd dmOgdmodsl 0bagydos 296
300093 3030b3Mg 0gm. 0bhH3969M0 mEOM3dMEn0dal
30356m 3339h39690900b 3gmby 3o30gbhgdn, MmImgdas
39930696, GmA 8930 oo Bmdob b Hgcoaol Bobs
306 3gmoiool 0dgdoyco 0bbymbo, ©obygonwseb 6
bo-0b  gobdoggmmdsdn (bab. 1), dm0dd6Ogom©bgb
dbomme  EVT-obmzol. mobbdmds EVT-000 o
3 H93madomn d3nMbagmmanl dgbobgd doowmgdmes
303096(0basb ob Pobemgbo bomglbogzobasb. EVT-L
009393009000 g079m0 353096(h900Lm300, 3oLyt
B30mdol dm3mzgds begds HMIBbLygdmMamyco
3003md0m, JehHsdaghomo ©sdndbgdam. dogmgdymos
00300300330 LaNagbmbhozm sbgnmamods,
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GmdgmoE 09g690L d0-3mabyd dogomo Mgdmenyinol
0630maMmox300L. 3hmdLodsey®o gdbhEmoimsbosgmyta
bhgbmdo  bHgbhobgos,  my3zo  Lagodmo
0bhM3Mabosgmymo b3mdobmgol o bgdobdogho
Mmool dmgoggds bgds, LRHgbhob ddmdmgdals o
30madnmn sbdnmaEnal bobhgdgdol 3maddnbszonl gdoo.
3OmEgycob 39998 y39emo 3930gbhobmznl bpgds
09390 xn800L 0630maMoR0Ymo LHMAb dowmgds
0 03obEJgds 39MgomomyMo 0bggstmghol MHmL
dm0303060909wm0 MmGOMAdmemoda (MTICI) Lobhgdolb
dobgo3z0m [6], 8990936006 0¢0:

*+0: 39001800b 90300 36 893L Mm3emnBool degngmal
dogado.

¢ 1: 3969000300, 303Ma 361 396039800, JMbHMILHNL
3969th®oE0d mo30830633m0 mAbHMYJ30ol dowds,
003000 bmMdsmmydo  Habohmeoob dobodowydo
393Lg09.

ee2: 3MLbbymymazomo 396xydos.  3mbhObEHe
3000b m3emyBool o dbgbl abhemydo sthgkanl
30madmbol 3mbh&mobhncmgdsl, dogcmed emokmgbbol
bohdotyg PRGOM sdsm0 86 sMLGOYMmyMBmOY,
OmEgbog bgds hoymdgzgm  HgdohmGm0gomob
390006 900.

ee2A: 30033990 3ghmndos, 30870m0dadgdyma
H9b0Hmm00b abhomydo Hmopob 99390000 <50%.
*e2B: dMbgdomn 3gbagyBos, 308y0moBotgdymo
HaboHmm00b obhommy®do Heoopob 993090000 =50%.
*¢2C: momgdob LEmymaomo 3ghaydos, oM
Bgemo 63d0bs ©dbodg obhewy® mMhogomy®

bobbemdo®mgdn, o6 dgotg Bmdob obHamydo
30O H03oM0 gddmeoal sMLIOMYe.

e 3 bymymaomo JgOo3dng, yzgms abhomyba
Om@ob beodddsgmyho d93bgo00.

3hmygymol  dmmmmb  dgodmgds  hohobogl
30636005360 bbogalb CT, Moms 39dmbagl 3gdmemognnl
06Lgomoy. gobdgmbgdomon odmbabymgds, 0gbgds
b CT oy 39gbopym-0gdmbsbbymo Hhmdmaghmogns,
006 g0d dowgdnEeb 2-3 mgdo s Jmoabogndo
h396900b dobgz00.

090909006 o360 @0 dmbopgdmo  vbocrn8n:
393096900, GmImgdog 3913066 nblymAHb 3ybool
dogM, 30mb3gdhyma honbymbgb o 8930096 63939
0bbyemho Mggbh™adn, 2007 Bemnab. Hzgb dg30bBa3emgm
393096(hg00 2013 Bemal mghmddcmosb 2016 Bemol
03Gomol  Jghomedn. 2015 Bmob mgdghzmal
B8m3096mm0 s Ya3M® dM0bogmma 3opngbho hatoygmbo
0943696 3om3gne dphonpol dobdpodom hopahgoym
o0hdn, Gmdgmog bb3ogobss gedmdgzgybgdymo [7].
bbyYobo 06gMGASENY, dbagal, bggbol, d0gdmEmdoymmo
903m3dMymdg00b, 980350 d0gdYmo 3Gg3cmehgoal,
o bobyobo NIHSS gymgdol dgbobgd doggdyem ogbs
39dmb3g30b 8960836900b dodmbogmznsb. godmbogeal
300m33900 dmoEozs M9390mx3ydoob batobbl, MTICI
bobhgdol dobgzom, G9396939800b EOML, s NIHSS
Jaemob 24-g bosmdy. LHymygmaoma Ggd3ghyydos
30000033MgdmEs Gmagmdy mMTICI 2B-3 Jmbd-

3hmEgoydm  3bgomamoggnody. 360d36gmmaabo

. EVT + onfim3amanndn dbmanmeo EVT p

Ubﬁln@ﬂ 1: [n _ 21) [n _ 29) 805305050@“
LoebBynbo Bobobnomydmydn

badgamm abagn + S0, Bangdn 73t16 71114 0.745

Gubfmmanmo bdabn 8 [38) 16 [55) 0.233

bodpamm NIHSS Joome + 5D 15 (5) 15 [7) 0.780
Jofmenmzabggmomyemn Mmobinb woghmmgdn

30300550 13 (61.9) 21 (72.4) 0.432

Brboggumzabn andfMommagng 9 [42 .9) 17 [5 8.6) 0.271

ananol 3mAmBAMDTN [oozomnGs 4 [190) 9 [3 10) 0.340

Bababieg sfbydgmn TIAMBLYaHN 5(238) 3(10.3) 0.255

oatghHn 4 [190) 10 [345) 0.230

anagmupndngging 8 (38.1) 15 (51.7) 0.340

Gmbgae 4 [190) 2 [69) 0.223
obobroy ofmbydymn 3Mmy3aMmahon

aBgnmfmddmyngodn 11 [524) 9 [3 10) 0.128

aofMogafnbn 1 [48) 3 [1 03) 0.630

DOAC 0 (0.0) 3(10.3) 0.254

bhahnbo 7 [333) 14 [483) 0.291
wobdmdnmn bnbbmdommgn

icA 5(238) 6(21.7) 0.616

M1 11 (52.4) 12 (41.4)

M2 5(23.8) 11 (37.9)

tabreadpin gdbgfmaesMmoboommnfn mamnboe 4 [190) 3 [1 03) 0.434

830Mbagnmda
Badgarnm omm baBynbn gadmbobgmadnl Somgdsden + 30, bonBo

adyamm eim Immagoyin eebugdednog + S0, bowbo
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1:42+0:35 (n = 20)
2:45+1:00

2:5042:51 0.091
3:4043:07 0.204
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30603960 3oydzmoghgds gabobodmgms, Gmamby
NIHSS  dJymob  3opdzmdghgds =8 bobyobmob
890069000, 96 NIHSS dyms 0-2, 24-3 bosmdyg [8,
9]. 300000006 NIHSS Jyms o6 0:3mgom@s bywmom
36mEgycolb d9dwga, dobo godmyzsbs bpgdmes,
booE 0gm bLO3dadabo 0bggmMIsEns Jmobagnbo
003306039090000006 o dmdnzbogg  29b6oE30L
3160000306. 353096¢hgoL, MmImgdoy 0dymxgdm©bgb
06hgbLoyGo mghodoolb gobymangmgdsdn ob 0dgbog
ByoE 3Mdbmdwbyb mogl, Mmd 396 bgdmps
90m8g b6300mds, o6 3Jmbom Jyms. NIHSS Jymgdol
363gmby 393096hg00 9x06YdYmbo 093696, Gmgmd
360336gmm3abo  gondimdgbgool  sMHA3Jmbgbo.
2y6gd30mbamydma  godmbogomo, o0bbymbopsd 3
m30b 399098, oG 0gm bgmdobobzomdo 3s3096¢hg00lL
1363 gbmoobmgol, 300000000 domo  ooy306d
bgdmps bbgds ©y3om®hodgbhgddo, obodngodo
dmgmobmazolb. s6OLoLYM3gmo  godmbogmgdo
9m039300 bogzomo 8350d0bgmo dmbdndegodszool
6900b3096 EOML, LYIIGIJBbMOEYM 3gdmMgNsl
390m®mognym 3mbzgmbool (3o6gbgadymo 3gdohmasl
botobbo | o II, ECASS-0b [10] 36ohghoydgdom)
3mb-3hmEgeythye 3mbybobgddmo bbogob CT-89 ob
39039mGmgd0m0 godmbabymgdol Mmlb dg-2-3 ©owgl,
339693000 9anmab 3935hmasl, s BLY3EMOb3EMNBASL
3mbh-3OmEgnmymo dodmbogmgzabslb d5dama mgl.
06 gmgzoms 3GHgMoolb ©obgdinol, LobbemdotMemgal
083068 3ghamemogool 86 LobEpgdymo Lobbegbol
d90mb393900. yg39mo  bhohobhogybo  dbdgmodo
hohods IBM SPSS bihohobhogom dsozobdhmdobmgal,
39Mbos 24.0 (IBM Corp., Armonk, NY, 583). 2339390L
dmMolb  3obbbgoggdgdo  9gobgomes  3d0GLmbOb
X2 0abOo®  390I3aMONIMmo  33EOEYoobm3al  ©o
boOYEgbholb t GHgbohom, dydozn E3WEIdELM30L.
3900060©d 393096(h0L ydmamaggnymo dohzgbgdamgoa,
3oMom3abgymotymo  Gobggdn, o dobodyg
3OO0 3Mg3omohgon. o8 33emgz0l godmgzgybgdol
dgbobgd obhy®o dmbs Ld33EAYMBML dddnsbBY
33e0939000L gmogyho 3mdohgdhob dogb.

390093900

2013 Bgmob mghmdddobs s 2016 Bemol od3Gogmol
dyomgedo db3039 0dgdoydo  0bbympol dJmby
bodmEom®mds 3530gbhds doogwm EVT. ombgbogmos
Bobo odgymopnsdo LVO-ob dgmbgnmo obbymbob
ddmby mGImgpssmo  3o3gngbho; 10-b 0bbymbo
3Jmbo 33060 gobgywognodn, dodob, GOmgs 2
30309600b Hobobgbgdo o6 ogm bgmdobobzmdo.
EVT-b 009399009000 g0¢m 50 30309000 dméoal, 21-b
hoyhots 3mbintabhymo smmbgdmods o 29-b -
dbmgme EVT. 0b(h0s3969600 oxbmddmemodol dodotom
139h39690900L 3gmbg 30309b¢hg0ds dooggl dbmenme
EVT, 63 bohggbgdns godmbobyemgdsdg 1. 21 3o309b6hnb
bobgobo dobsbodmgdemgdn, GMImMgoLyE 0Y3900M
EVT oenhgdemodobmab 3mddnbsgnado o 29 3o3096¢hnl
dbmmme EVT-00, 00b60d0Go@ dggbodeds, Gmambg
boh39b69008 3bbogmdo 1. 21 3930960l godmbozmgdn,
MHmdmgoboy hoyhotom EVT  smbgdmodobmob
30d00bdEnsdo o 29 303096¢hol, dbmemme EVT-om,
boh39bg000 3beogmdo 2.

©ob3zgbod

00 33mg30do, 363039 0dgdoydo 0bbymbol o
30hmdbodomy®mo oo Bmdolb Bobs Eod3ymognob
dhhghool ddmbg dgd dogogbl (n = 29; 58%),
Mmdmgdoy d99039Mg000b EVT-b, 3dmbeos 33uh396900
3 H93emoBal dndahm, o d39Mbagmmobgb dbmemme
EVT-00, 3000609 303096hg00 (n = 21; 42%), bmdgmgoos
3390bommobgb  3mblghzophoymom, odbgdymoa
39000emMa0b500L dobgz0m, smbgdmedaomo o EVT-
0m. doybgozdm 0dobs, Gmd gmahgdo dgoMgs o
3000300900 P¥ybhm, dmboggdgdo 330d3bmAL, GOmad
dmhgdmodol  dodoMm  oyd3zgdmmds  obiE  aby
00d300m00. baghomm 23dd0, h3gbl bgbogddo doE0gbhgoal
033bmgdom bobgzo®l, Gmdgmgobsg hoyhobom EVT,
39Jmbom db0d3bgemm3zsbo 3emabogydo goyndimdgbgds
24-9 boomBy (47.6% EVT-0bm3ol 3emoyb omdomenodo

30 Therapia bLodofmoggenm

. EVT + ovfamBomemndn  dbmenmge EVT p
@bfomo 2: (n=21) (n=29) Bohfggbgogmn
mTICI 2B-3 Mp3pmaonbng 19 (90.5) 27 (93.1) 0.735
gdaﬂ,)(mm @ﬁjm ﬁ]a.}aﬁ]@u‘f}naa@"} + 8D, bon:Bom 3:47+1:12 [H = 19] 4:33+3:08 [n = 29] 0.322
bodgamm gendsmagbnds NIHSS dnemedn 24-7 boomdg + SD 6.7+4.6 (n=19) 6.915.3 (n=27) 0.872
8bnd3bymmzabn gondsmdnbgds NIHSS dymadn
28 06 0-2 24-7 boombg 10 (47.6) 15 (51.7) 0.774
AnBaeguenl mobnbn EVT-8wog 1(4.8) 0 (0) 0420
aofnoenndgon
boBoamoygmol 3g8ahmBda 5(23.8) 3(10.3) 0.170
ogbgaromaebyamndda 1(4.8) 0(0.0)
nbhmegMobaomyn 3gdmmogns [1] 3(14.3) 6 (20.7) 0.716
LpdaMmagbmoynmn dndmMagna 0 (0.0) 2 (6.9) 0.503
Jofgbgndymn dgdahmade 2 (9.5) 2 (6.9) 1.000
dnBoegenl BMaadnbnnfgds s Eobheeymn nddmantagns 2 (9.5) 0 (0.0) 0.171
aubBgmMgdnmn nBlspampn 1(5.0) 1(3.6) 0.807
4 (19.0) 2(6.9) 0223
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vs. 51.7% for dbmeme EVT, p = 0.774). REVASCAT-
ob [9] dbgosbo 3mohgtoydgdol gedmygbgded dbmenme
03 303096(hg00L Aobabmozop, Mmdgmms NIHSS
Jome =6, GmAmgdbag hayhommom stpghombmdns
8 bm-8g oMy, o 353096(h700L godmMogbgzad NIHSS
Jaemgdolb goMgdg 24-9 bedmBg (dMgyo bogzwomom
36 0bhdogn0om), dmasEe 40 353096¢0bReb dgdasatmo
939239930. 300800, 52.5%-dd d9h3gbs 3603369emm3060
30090 bgzhmmmanymo 3oyndzmoghgds (52.6%
EVT-0bmgob Jdmogl odmddomodo vs. 52.4%
dbmmme EVT-0bmzol, p = 0.987). gb 3890093900
000700 39309609000 59%-b, GmImgddsy oh39bgL
d6MgImo bgzhmmmanto 3oydimoghgds REVASCAT-
30 0 33LRHM9096 A3gbl Bobs 89009390 [71, dmA EVT
330939000 890093900 dombBgza0s bghzabob habhmado.
doybgozo@ 0doby, Mmd ®93ghaydool Ladysmm
©obhm 33b0d3bgmmo 0dGgdmes doMpodndo EVT-
ob dgmbg 30309609080 (3 Lo 47 B EVT-L dgmoyb
0mOmddmmodo vs. 4 bo 33 bo in dbommo EVT-do,
p = 0.322), 3odmbogmgon dbaogbo ogm o3 2 23398L
dmmob. gb Bobs 3mbdogomydo bgbzobgdol dbgagbos
[11-13] o 835¢hg0b gohgbapytol, Gmadgmag dbotb
39960 dobododo EVT-ob godmygbgool 3o3ngbhgddo,
Mmdmgoog ©0733909mbo 96036 dmBgdmodady.
0b939, 9036086030, O™MA 5 336930306 3obbbzozgdom,
boog 303096¢hgdal dbmmme 14.7% (188 3o3096¢h0
1,278-006) 06 ©000350m©d dHgdmadody [14],
09330600 393096900b Bogmo Hzgbl 33¢mg3080 ogm 58%
(29 3530960 50-00b). ™my30 EaEILHYOEos bb3d
bgb0gddon, gb 8900930 330330MOL, G dmbabegmdol
©mb98g, 3036m oo LaMgogal dmdmzgds dgodemgds
03 393096(g00L  d3yMbommonbaob, G®Amgdby
bogmgon Mgdmgdgbhoigns o d(H3nEgonmgds g3l
obmdndgoymo  33w9390000006. 39G9bgdndymo
3905(h™dg00b (9.5%) o 3930960l bodgeAgmamdon
30MoE3omgdal (19.0%) doh39bgdmgdn 33mg3gdol
©000308mbol  ggokamgodos (dgbodsedobo, 5-11%
[8, 9, 15, 16] s 9-18.9% [8, 9, 15-17]. h3gbo
3030mm9B0baob o Broeg-Morvay et al.-ob [11] Bobo
bLgM0gdabgsob @oblbzezgdom, 0bhGszmobosmmydoa
390mGogool  doh3zgbgdemgdn Yudm dowowmo ogm
3030969080, GMAgddsg o0 doowmgl dehHgdmads,
m3dgo 33603369mme. gL, doGomoEsw, bEJdmE
110060 gbmoEYE0 390mGg00Lb godm (0 vs. 7.1%, p =
0.504), Gmdgmog 3eb3nmams 2 330gbh3dn Lobbgmal
330960 MHamEgbmogdol godm (g30dgcol Liowmom
39-2 batobbob) [18]. o6 ygmaams d630maMmax0mo
30303909900 b Hgboalb gobgzolb o6 3mbhmobhol
99bhG30803000 gbobgd. mMo3zg 39309bG0b dabmzs
30bLgGm33H0YMOE bEgdms @ 36 badobmgdwbgb
63039 003509000 0b(hgM396300L bydIGIbmoEymo
39dmMagnol dbgosgbo 8gdmbzgggdn, Lobbemdatmzol
03008069000 36g0Mm3M3x3019m0 dh3nEg0nemgoal gomgdy,
306000y dmbLgbgdymo ogm Yoon et al.-ob dog® [19].
9L Bobobo agm 53 Lgbngdal do309bhgdalb 16.2%-d0 (12
30309600 74-0056), H™Igmgdbog hoyhodom dgdseboggdo
nGOhmdogdhmados 363039 0dgdondo 0bbymapeb gedm.
360336930600, ™A 83 393096goLb o6 3h39bgd00m
3mbh-30mEgoybhymo byzhmmmaogha gogedgbgds
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0 3gmbsm damo 3baosbo Jmobogy®o godmbogmmgdn,
30003 o6 3Jmbos ULydsmogbmoymo 39dmMogny,
603 33903bmoL  dgobgoom  gmambobydzgmo
30dmbogemol dgbobgd 033306 dgdmbzgzgddo. mydge,
9H0MI®30s 3396339390 OAigds, s 3dmd3a9boywn
maphgbobndob dgnbg Gogbzal do6mdgodn, bagobms
390 33939. Logzommds 3ydbodzbgemme dowsmo
0gm 393096(hg0d0, MmImgddoy dooegl demhgdemods
(20 vs. 7.1%, p = 0.184). odgo, dob o6 doymbggzns
bhodhabHegeo 36033069 MAnbm3nL, 030 8ggbadedgdmes
89dmmbbgbgoym LyMogolb. A3gb obgzy d9m3b0dbgm
d960gol  Mmogdgbhodmgool o  obHamyco
900me0dd300b 980b393900 3o6dd2960 MGOMTdME0Bol
239900(9.5 vs. 0%, p = 0.171). 330393, 306000006
bapobhngs dgdmyonmns ddmbothgzal dmdal godm,
0600369¢emm3060 0gm, OmI mdmddo doybgomdswn
3obo o 3o30gbhds 396 dmabgbs Mgdghagydos.
dgmbg dbbog, dgbogolb LEIWYMBEo madabo
6obobo ngm gobddzgbo 3030960g00b 4.8%-8n, dbmemme
EVT 353096(900b 0%-006 dgatgdom (p = 0.420).
303096¢0b  ghmgym  dgdmbggzedo, GOmAgmbog
hoyhoeos 0bh®d3969Mm0 mbmddmmodn, m®dmddal
boBogmmddongn aoblbs 6obabo ogm bLooagbmbhogm
0630m3Msd0l hHmL. 0g0 bMymmymazome modotos
3 33 omhgdmobs doModnd dgbogodn dgy3s60b
390098. 9L obomo omdmhgbs 330d3bmdl, Gm®A
3006302960 mOM®Idmmodo EVT-dog dgodmgods
baboMagomm agmb dmgnghmo 3s309bhobmzal o
bognmmgob d98amad 33mg3olb. o0 33emgz0l demogho
dbotggdns, GmI 3530960700 ghmo 3gbdhoab
06006 o 0d0MmgdMEbgb dgbadadabs, 0bbymbol
693 mmmagdals o bgacmabhghzgbgomemmagdal
bL3gEooydo @edmygmyomo  aybool  dogh.
69307006700 086303930 Mmoo  bEgdmEs
60h3969000 GgomyMo godmbagmgdo. dodomao
3990300 9dmbathgzol dzoty Bmds s ©nbodnzado
003306039000 dmboEgdgdol bBogemgdmds. ab3zbal
bobom, H3ggbo 33emg3e Abodb PFg®b 9bmzabmatyema
3960900l doGEodat godmmgdsl 3Iogngbhgddo,
hmdmgdbog  13nh396900  9d3m  dwhgdmodody.
39930bd  06(M83967M0 mbmAdmmodol EVT-bmzal
©0830h900L adohgoomo bLakagdmol, Mgdghandonbsy
o 0930mmmanymo ©Eok»3g3900lb Fodmbogmgonl
Jumbom  24-g LoomBg, dogMed 30MYEI00 3OS
B9bho, dz69M0Ebm3bmdnl godm. doybgoagsem vdobs,
39098900 099b000d908 bb3gs 9bm3dLZIIMYmO
3960®g00b  mObgb3zo30y dmboggdgdl o dbodb
349600 Gbpmdndgdym  3mbhOmmobhgdsE
33509300, HmAgwog 96Ol gbpmasbigmetywn
3960900l 3oMEsdnd godmmgdody gowabzmol
PoxOmbmgdolbs o  gugdhadmosh, odLgdymo
39000es06900b B0bds0dga, HMAmgdoy 33m8390mdg0
906m3ob3nmobymo  dgbogEal  godmmgdody
3oobgmal gsbddzgbo mbmAdmobdom, LVO bobs
30M3ymognado 863039 0dgdoydo 0bbymbol dgmbg
39(3096(hg000.

mohg®3@ncab 6yLbs 0dymxgds Mgpagdpnsdo
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3obogmab 8. dom@IsMmgeabo,

d0mboadgoEnbm 0bg0696M00b gdothodgbho, badbbgm Jognoammbool nbogzgmbodgho, mb 8bzgamgbo, 3omoamembos, vdd
©59 3. dabo,

d0mboadgoin 0670696000l gdothodgbho, badbbgm Jognonmmbool 3bogzg@bodgho, mb 8bzgamgbo, Jommoam®mbas, vdd
Mmbg 70630,

b3MGOHOLY S gotgdmb oE30L 0bLbHaGyH0, UT-0b bodbbHgm-pabsgmgmal bodgooEnbm 3gbdhea, omabo, bhgdbebo, 8dd

Vasilis Z. Marmarelis, Dae C. Shin, Rong Zhang

20baGFH0

30dmbogmga: obemgbds 33emg390ds @odmnygbgl dmbeEgdgody omyndbgdymo ©nbodogy®o dmgmomgds, oM
000030009b 3mMgmoEns 39MdGomyma 3ghxwnBool obkmganmegnsbs s Abndyd 3mabodhyd okm3agzgdlh (MCI)
dmmob. hbgde Jombgs, Modwgboos gb gadmbagymo 3gbhmomyma dggdeboddgdnl abmggnmsinnm (dobmMgamgdlo
00 J9dmbgnmggbo) ob Jgbdob Jbmzngmab mgboggbsgnab dgdeboddgdom (CTO) MCI-ob ddmbg 383096¢90380. Hggb 39dgdm
30Lybl 09 30mbge8g, dmboEgdg08g e3ydbgdn bydMmabmBm nbsdnzyto dmgmgdal godmygbgono.
3dmEobo:  LYo0gdh-L3g3nWodndo dmboEgdgody oxydbgdymo IymHo3oMnsbhywmo dgbogom-gadmbogemab
00060303960 dmgmagdn, Gams dmbeglb 3gdmenbodogy®o o bobbgnol CO2-0b 33mogmgdgdalb 939dhgdol Lobhgdydo
3300(h030306g0s, CTO-89 o CTO-0b Mgaymognnl dgbadmm goblbgoazgdgdol dgdmbagds MCI-ob 3gmbyg do30gbhgodo,
09039 0bog0bL bagmbhdmmm dobgdmsb dndobmgdadn, 33bhMamyda dobganmamgdgmo 394ob08dgdalb absdngndo
993990h900L g3om30em0bBabgdnlb 99393, 39O JOGOIMYMN Bd3oal gaBmdzgool, GmambE 30gs ghmo dgbogzamab,
300mygbg000.
dgomEgdo: 3odmygbgonmo dmEgmdy ©omydbgdymo dopamds, Mmdgmbsg 094969096 Bmagswo obsdogydo
dmge0®mgoob onsmmmgdol dgmmEmmmansdn, Gams gosbagndoglb b3mbhobyho phdmal bgtogdol dmboggdgdo,
Momd dmbgb CTO-83 0bsdnzn®mo go399Hgoal (gatmgdomo odogadymo 3gdmaemmonbal bagytognalb gobobogmgool
309930309600, GmAgemog 0dmdgde sbenm-0bydobomgmo b3gdhembimanam) dmgiggzol dmem CO2-0b ghmpbmymo
33¢0eM70900b (dobmdngmn stpgtogema CO2-0bm3ob), shdhgboymo bobbemol 669300 o gk goMagmydo Lobbgmol
bogoal Lohdo®olb 330b¢hnazngatgds Ty 3gbgodomyd sbhhghogddo (Omdgmoag 0dmdgds HEIBLIMIbnsEM
©Om3IMmghom). dmEgmdy ©o03ndbgdnmo 3mgxnnEngbhgdo (3080mdod3gtgdn) godmomzgams od 3obbbgaggonwmo
0068803960 303d06900bm300.
399093900: gb dm3m390mo dmEgmBdy xydbgdymo JmgnnEngbhgdo oh3969096 36033bg9emm3sb Lhahobhogy®d
3006bb3039090b CO2-0b 0bsdznc 308mBMAHMMYE Mgagdhoymmdsdo Jghdob Jumgomadn, Gmdgmog 3mddnbobgdymos
396003180 mdsbmsb”, Gmdgmog mazolb dbGog dbgblb ©nbsdogydo o3dodal 330b¢hna303ndmgdsl 3ghgodamyd
36 Hghngddo bagoalb bohgatgbes o CTO-b dmbol, MCI-ab 3gmbg 303096t gdd0 dgbadedabo sbagol dgmbg bagmbhGmenm
306900l 606003y (p = 0.006). 360d3bgemm3zabo 3abbbgoggds MCI-ab dgmby 303096hgobs s dgbadsdabn dbagob
dgmbg bagmbhoOmmm 3obgol dmmal, sbygg, 63bobo ogm dgbodedobo dmegmal 3GMmabmdatgdal bodybhgdo (p =
0.0001). dmgmdg ox3dbgdnemo o8 3m9x303096Ghg00b 3m3d0boEns 30dgtal obiztndobsbhomon sxbgzws 30093 YRh®
dgobg p-dohggbgogmb (p = 5 _ 105), Gmgbsg begdmos MCl-ob ddmbg 3o3090(hg00b 890000988 3MbhGOMEgomab.
396Lb30390900 CTO-0b 0badngodn MCI-0b 3gmbg 30309bhg0dn yutm adsgno bobdoMggodomos Batdmoagbogmo (<0.05
33), 330936MAL Mo EM3939089 gbm3Mnbym/ghedmemy® (30wbg byhgym) dggdoboddgddo.
©ob3360: GotdmEagbogm dmEgmby oxydbgdymo doamds 3bsymal dymhnzemnsbhym ©obodogny 3o3dodlb
396g0msmyco 396G 039doolb Mgagnmopnsdo o 330dmg3l dmgmdy xydbgon 3m9n0309b0hgdL, GMImgddag
d90dmgds 03780mb Omambi CTO-0b obMgaymogool dgbodwmm goBomdsdighgdds, CO2-ab goModsgzagmo
(33500m90900b GOML, MCI-0b dgmbg ds3096¢g0do0.
bo3306dm Lophyzgdo: JgdOdob Jumzomlb mgboggbogns, 3ghgdtomybn CO2-0b 308mMmgaghoymmds, 3ghgdtomymo
bobbgmob bogoal GganmoEns, 396gddomymo 396maydoob GganmoEns, 396 gdeOMm3aLIYmMtmo MganmEs,
00600039600 308m3mpmbdymo Ggoghogmmds, dbydnde 3mabodydo obmzgzs (0.774). Loggwoommds 363039
3mb3o¢homodsgnol dmb ogm 20% gobddzgbo smihgdmadalb 2gn93dn, dbmemme EVT-0b 7.1%-0b b0boowdegy (p =
0.184). 0bhda3cmobnoemyma Jgdmdmognol bobdobg ngm 14.3% 3sbddzgbo senhgdemadabmgal, dbmenme EVT-0b 20.7%-
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0b B0boomdga (p = 0.716). 9a0mmdt30 3atmnemgdgdn, badateyemal 39dohmadd (23.8 vs. 10.3%) o badaboymal
13LY3Mob360d3g00 (4.8 vs. 0%) (p = 0.170), 3b0d3bgemm3bo o6 3obbbzoggdms. obgzbo: hggbo 33emgzs badl
103038b, O™ 393096(g00b dgemgdom oo Bogmo, GmImgdog 99039690006 EVT-L, 8930 ommhgdmodody n3nh3gbgde
0 60b 6g3L 303mmgBob, ™I semhHgdmodalb sdohgds Botdshgdyem EVT-8g dgodemgds bagodm ogmb, 3nbdgondo
300mbagmol m3hndoBomgdobmaznl. dgwmgagdo dggbodadgds mobgmazopoyem dmboiggdgdb bbzs gbmazabgymotymo
395® 9000006 o dbodb PEgeb EVT-0b Gobomdndgogm 3mbhememoaohmgoo 33mgzob, EVT-ab 33¢mg30b Boboowdoga,

300302960 dgmhgdmaedoom.

dgbogomao

396906myMa 3ghxwydool Ggaymogeal ghom-
96m y39mady 3608369mm3eb d9goboddo  33mo3
Ohgds CO2-0b 3oBmAmpmbymoe  “JaJH0IMmoY,
6009boog, bobbgndn CO2-0b 66930L dd 063930L
396 9060m30b3ymatmo  Bobopmdol agd330mgdsl
(308m@omoho300m) o, 39009390, 39H9d0GMImYG
bobbemol Bogoolb d3dEal. gb 3y306sb3bgemo 06393L
bobbemolb CO2-0b 66930L mMogoboswyda dsohgool
mobomabmdom  dgdpnmgool,  3dmdgmbhodol
d0boeby3000 (30396 3036000006 bmMImM3o3bnodyg).
9b  899ob608do obg3g dmJdggdb 3dobogdomsy, o0d
39dmbggzodn, my3o bobbemol CO2-0b 66930L b330
bgde, Goms dmbpgl bm®Im3edbool dowmbgzs
303m303600b damdodgmodnwsb (Maeda et al.,
1993; Ainslie and Duffin, 2009; Ainslie and Tzeng,
2010; Willie et al., 2012, 2014; Carter et al., 2016;
Hoiland and Ainslie, 2016; Caldwell et al., 2021).
308mdmpmbymo Mgaghogmmdnlb dgdeboddn, Gmdgmog
CO2-b 3odmomapambal dmdgbgnaml dbaggol,
obg39 803m3m0bey 99b3gMndgbhmo, dogbodym-
698mbobbymo  godmbobymgool 33939000000
(Cloverdale et al., 2014; Verbree et al., 2014). oyg0
9L 3dohoggeo dggeboddo Bodydanhgogmmo 0gdbgds, 5dnb
30bobg®mdmnzggdymo 30396303600b o6 3ndmzadboal
dmdEy3bm  dEamdomgmdgdl  3ghgddomyd
Jbmgomdo dg0demgos 3sdsboantgdgmo ga39dhgon
3Jmbogl 396 gdMaemybo Ndgegdo, dom dmboab,
3moymo P26gg00L Lamsbswm ©ybdanmbotgosdy,
GOmdmgoog hodmymbo 3M0sb bgodmzabgymamym
39960090000, Gmdgmog dbodb 3dgdlb Lomsbspm
6906Hmbym o 3mabohon®d onbdinsl. o8 byozsb
dbodb 3d9mdL 39cgdMemydo dozhmEndgnmognol
©d 6906m©93969ME0IMO 088350 700L Gdwybndg
33939, 3Mb3OhImn Bmagboo bydyd 3mabohoyd
307000m3m0083g (MCI) 8 9¢m33903960L 9350090889
(AD) (Franceschi et al., 1995; Terbor et al., 2000; de
la Torre, 2002, 2004; ladecola and Gorelick, 2003;
Hachinski and ladecola, 2004; ladecola, 2004,
2013; Tong et al., 2005; Silvestrini et al., 2006;
Claassen et al., 2009; Nicolakakis and Hamel, 2011;
Tan and Taylor, 2014; Alwatban et al., 2019). A336l
Bobs 603G ™A3dn, A3gb dmzsbnbgm Fghgdtomydo
30L3m@ady®ob s Jghgdol mgboggbsgool Ggagdioab
(COR) (8mgemBdg 08039db6903¢m0 doamdnm, Mmadgmog
099690b L3MbHEbYH 398mEnbddngy® MMl bgdogdol
dmbo3gdgdl) CO2-0b 0bodogndo 30dmAmbmbymo
Mgodhoymmonl (DVR) 330b¢h0a30306908 Lobbemal
CO2-0b 6693080 (330 gdg0meb dndodmgdodo,

N2 (27) 2022

6odo3 owdmohobs 360d3bg9mm3ebo  gondoMmomos
Mhmagmé DVR, obg COR-80, 836980360 MCI-ob dgmby
393096()9030 dgbo0dsdabo dbagal dgmbg LagmbhGmem
306 gomab dgotgdom (Marmarelis et al., 2017). gb
890093900 dg9b008dg08 B0bs 33emg3900L dg9a90L,
Mhmdmgodog dma3obbgbgl jmbgmogns 3mabohoy®d
307000m0m00by s LHdHZIMo FghgoMamytdo CO2
3006 909hH0emonl gneEnhadl, dmeab, dmdgmog
03mdgds CO2-0b 0b3ogmognom o6 bybmgzal 393039000
(Maeda et al., 1993; Franceschi et al., 1995; Terbor
et al., 2000; de la Torre, 2002, 2004; ladecola and
Gorelick, 2003; Hachinski and ladecola, 2004;
ladecola, 2004; Tong et al., 2005; Silvestrini et
al., 2006). o¢bobodbsznd oo GyHMOmML3gIhymo
3369390, OMmdgmadsE asbgsbs, Mmad abEgthgdhamyha
396@ydaol  Ggagmogns  g3gwoedy  dMgywo
© dmwoghos, dmEdgndgholb ©oo300900b  (AD)
30mmag6980b g43gems 36mdngm s dgdmbAgdye Mobzol
R0JHmEm9dL dméab (Iturria-Medina et al., 2016).

00 gobmm dogmabbdggedn, Hhzgbo bodbmdn B3gmoml
dgohoblb  ggMgdmomydo  bogool  Mgagmogool
MomEgbmo®dogn  3odmdzgool (o  dgbodmm
©0obyybgdioal) dbdog, dmboggdgody oagydbgdymo
DVR 3mgn0p0gbhgdo  godmmgmol agmddom,
bO3OM3bmdM bddngy®o dmgmydnwsb, oy hmame
303mgbob obggbl 3gMgddomymo bagoalb Lohgamol
0odddg ob Jghdob Jbmgomob mdboggbsgnsdg (CTO)
0bhgdoymao bobbemo 66g30L o dmdggzol dmemm
CO2-ab (bybdmasno ddHgbdoyma Lobbemalb CO2-0b
66930bm30b) E3E0mgdgdn, dmbzgbgdom L3MBHbYG
306m0g90dn (Marmarelis et al., 2012, 2013, 2014,
2016, 2017, 2019). OdmEymdy ©oxydbgdgmo
DVR 303230309600 890dgmgds 3odmygbgdyem agbob,
Omamby  390gdMmydo  god3gmognol CO2-0m
dg00bgomo Mganmsinol bobobagdmm ,03080m-
00639M0", 390906M30L3YMIOYO 85350 J00L S/
ob  abghgddomybo Jghxyndool Mgaymagnado,
MOmdgmog, LogadsymE, 330300600 3mabohoy®
3070060 mam0osb. gb doamads vby3g ogsdmmgws MCI-
0b dgmbyg 303096(900b gnemal Gomdab Jgdmemgaemgdbol
3393000 (vs dgboosdobo obogob LagmbheHmmm
byo0gdhgool BoboomdEga) o Jgdmbmgamgdbol
0608369¢mm3060 gondotmomdnl dohgos ogm bBobsbo
MCI-0b dgmbg 303096(hg080, GmAgwoy dmogho
306M9momgds dom dgbsdadol DVR-0b gn0gohmsb
390 396 g0mmy® 3O Hghngddn—adogmsd oMo, Jatdal
Jbemgomdo  mdboggbognol (CTO) yg30E0HhmOb,
@hghamyc 3Ohguhmbhomyd Jodddo (Marmarelis
et al., 2020). gb sdsnbhMogagdgmo dg9a0
330dm3900, Goms 3edm3033Womm, ©odgboas
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©odmgnEgogma CTO-0b ©gx0Eadho 9odhmegddy,
300o  Jgdmbgnmagdbdy odmgngoymo CO2
domgaymomgdgmo  dmgddggdobs, oo Bdmdab
396 90momydn  shhghngdaob Lobbmolb bogowdo.
3603369emm30600, OBYLAHEIL, Gm™3 Hghdoba ,,CTO
(Gmdgmog obemm 0bxmobomgmo bgdhembimdnnl
dmbymongmmonl dbaedmgdemal dogh godmoygbgde,
Mhmdgmog sbmdEngmgdl 0d 3odmdzgol) Mgowmydo
BoGdmoagbt  dgpodgdomo  3gdmammdnbal
bohnMagoalb gobobomgdol 3mgaznzagbhl sbbgbone/
396196 30by4ma30emg09dd0. gb dgoMgdomo gobsbogmgds
dgodmgos  d90330mmb  godogmotymo  dgihgdom,
Mmdgmbag 063930 33em0cmgdgd0 3969066 bobbgmal
bogowdn, 0dg30Mo, 0b3g3b Mo ,dododmymgdom
303mm9Bob” ombadbymo 33mgz0bmgal. 83 dodbom,
h3gb 00 33mg3zedn hHogbhmgm Tyo EgMgddoEyco
06 (h9c0g00L Lobbemob bogowal bohdobal godmdzgdn,
MhmammE Hzgbo LodOMabmBm ©absdogydo dmymal
300093 9bhmo ,,dgbogommo” (dgbogmgdmab - Lobbemol
obhgmoymo 66930 o dmgEgzab dmmmm CO2-bmob
960000), 3odmbogmom, Gmdgmog baddmopagbb CTO-
ob godmdzgol mohghemy® dhgudmbhomyd Jgmddo.
d0bo39dg08y oxydbgdyemo gb dmgmo badyomgdsl
330dmyg3l, dmbgl gobodogoma Lobhgdydo
CO2-0b  (33mogmgdgdol  obodogydo ga3gdhadab
3306(h033030300, gM3oemadgdyem CTO-do, mohgtomy®d
36903mmbhomycd Jghddo— 39690MHmyd shHgthngddy
bobbgmaolb CO2-0b 9x3gdhgdobaob gobyomigzgdom
(308mdmpmbdymo  Ggoghoymmds). 8dob dgodmgds
000d(h303mb 330bhnazngaMgdan CTO-0b Mgagmaioal/
©0bMgaymoEnalb Lotagdgmo 396 g0MM3LIImaMYm
00 693Ommmany®  os35090880, dgoMg/dozbm
9abdob  Lobbmmdobmazgdol ©mbgdg. odobmob,
dm3m3z90ymo Lademabmbdm dmegmgdol bomobowm
bodgEbogtm 0bhEgdMghognsd dgndemgds dmazabmoml
a30dommmaoydo 3990608d900b wobgdymo goggde,
MOmdmgdoy 3o3mgbol obwgbgb Jgbdab 3gbondonbs
00 ™gboggboEnnl MganmoEns 20bdMmgm bdogdhgdbs
00 303096(h90d0. h3gbn dmogmoatgds doamdabmzgnl
©0dohgdomo dge30bgdnl doboggdog 931badgbhogmyma
©0ba0mgo0bmznl, 0¢03b0dbogm, G®I nbadogyto
bobhgdgdol  dgbogom-godmbogomo  dmgmgdo
0mbghgb, Gmamb sbob  mbbhdydhomgdymo
30dmbogmolb  Logbomal oMbgogma dohzgbgdgmo
dgbogomo  Logbowgdol dmdgbhnob—dmdgbio
3060306 (Hg00, Mmames dgbagomma bogbowmab bgadgbdn,
Mhmdgmog d0o3mogds o0 MOmabmzob s opbgsb
1300 BoGbLymdo, gobbobdwzgbym mbgdwg, Mobog
96mcg00 bobhgdal ,,dgbbogcgde”, dmEgdyo dgbogagm-
303mbogomab 3ogdamalb gomzomobbobgdom. Bmaowo
00obhxnzn ©0bodogydo Lobhgdob/dmgmobmaznl,
16039MbogyGo 30moEma smbyho dmbmogdymos
3mmbghol 0gybdombommydo Lgbogdom o dobo
3000006(h9000, GMdmgdbog 9g3m dszenmdnmo bzggmo
0bhgabomo (Marmarelis, 2004). 3333000 dmaoo
0MobGm 030 0bodogy®o dmpamob gobbodpzms
d9b030m-30dmbo3dgmn dmboEgdgdnbasdb godmbzgzgdom
0mbogby  ogomgdos, mydgs, dgboadmgdgmas,
3006309h3ymo 306mogdal hmb (Marmarelis, 2004;

Marmarelis et al., 2012, 2013, 2016). gb ©Ed30Mgdd
393600 dodHn3900 o JRM® dgmogho begds, Mmogbs
dmgmo  9dogdl  dbmmme EMxngo ©0bodogol
©03gmal bobhgdodo. gbos o3 33emg3zol dgdmbagse,
Mmdmabmzobsg godmygbgdymo bad dgbozoem 6GMazng
006000496 dmEgemb og3b bodo bzgymal 20d0b g3m®Is
(moommgymo dgbogomabmaol), Gmamby dsbobymod
30bhmmgdodo (1). o3 Lobhgdol BOHB030 ©0bddognl
bOymo oboboomgdalb dowmbBgze bpgds, GmEgLby
b3gnemob Lodo “3gbbgmoab” (Hgcdobo gobhmemgdoedo
(1) x3obegds dgbogom-gadmbagoo dmboggdgdom.
9L 396bgmagdn  odoboboomgdgmos  mommgymo
bLobHgdobmzal o Pbps gobobommb, Gmamg
»d9bog0mo  dmdgbhgdob dgbmbzol Tdodgmmbgdo,
Momo dmbgglb 0mLgdYmo godmbogmal dohzgbgdemal
30bbhGYIHoMgos.” 396bgmgdal dgmobgos demagho
dgbodmgdgmos, GmEgbog wogghab goxstmmgdol
996039000 @odmygbgdymoa (Marmarelis, 2004),
Mogmby  bohzgbgdns  ©obodmdn. owbodbymo
bdhohoo 094gbgdlb 03 MomEgbmdmnz dgmmmemmansl,
Momo ddmommb Jghdob mgboggbognob abodognto
M9anmogool  Loddmabmbm dmogmgdo  (bobobo,
Mogmdy  ,300mbogomo”  33mopn), Gmamby
bobbgmol CO2-0b 66930L 3mb3nM9bdImo b3Mmbhobyta
33e0gmg3900L 9396gd30e s Lobbemal sbbhgboymo
669300 o 39Gg0MayG0 bobbemol bogoab Logzebdm
39dmenbodoggdo  33mo@gdo dg0  3ghgdMomyd
dhghngodo (6obobos Mmambi Lodo “dgbogagmoa”).
dmdmzgdymo  LPdegdh-Ldggoxogndo dmoymgodo
3300300m096 0d LobhHgdob 0bodogal Hobmgl
39930090900 o dgndemgde 60b Babomb Aggbo badgibogtm
303900, MmEgbog Lomobsmo 0bhghitghomwgds.
dom obyzg dgydwoom dmEgmdy oxwydbgdymo
“0080mdomzghgdob” agbgbomdgds, @ghgodomybo
39600398000 Mganmagnab ob mgboggbapoal bbgowalbbge
0b3gghobmzol o dobo dgbodemm obmgosgns MCI-
0bmob. dogomomo, dgwgagdo oboboggh CTO-ab
Mgogaoob db0dgbgmmazab dgdgn®gdel MCl-ab dgmbg
393096hg0dn, dgbodadabo sbogalb dgmbg LozmbhPmemm
300g0mob dgotgonm, ghmonzosbo (33emommgonl
bodobybmo bLobbgmob CO2-do. gb Lahobhogydo
©00939M9b30oE0s 0dMgds, Gmegbsg bogds CTO-0b
909300l gom3zomnbbobgds, gghgomommyém bobbenal
bogodn 9ohmIn200b (33cogmgdedy. o3 doamdol
béyma dmbgboy®do bodgzboghm o sgbmLKHngyMo
300mygbgdd 3603369¢mm30b 0dbo MAgds Lodmdogmmm
33093900bm300, 306000006 bgds yudm dgho Fmbal

03137emaMgde.

dmboggdgdal dggMrmzgde

h39b dg308Mm3zgm d9d9a Omab bghogdo 5 bom-
89 dgtho dmboggdgdol bozbgdgdowaeb, vdbgdoyo MCI-
ob ddmbyg 3o30gbhgddn o 12 - dgbodedabo sbognl
3mabophoymo  bmMIomyho  Jmbhommgdooob:
(1) bodgogmm bobbgmalb obbghoymo 66930 (ABP)
000mg3mo  g3eobgdobmzol, Gmdgmog dydago
00mdgdo  momob  gompmImgmobidmgzbogoom
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(Finapres); @jymobggdol obhgbgomo obgzy
30b0bodm3ghgdmes  Finapres-om; (2) dmgdagzob
dmmm CO2 (CO2), Gmdgmoy 0dmdgds bodagmyMo
30bymom, 3odbmaMmannalb godmygbgoom (Criticare
bobhgdgdo); (3) bodyomm EghgdMagyma Lobbemol
bogocab bohdoty (CFV) mommgymo ggemobigdobmgal,
Mmdgmog dydogo 08mdgde Ty 3ghgddogmydo
06 hgM0gdobmzgal, HMbLb3Mbosmyda m3mghal
(TCD) Bmbol godmygbgdom (dymbobozoo,
DWL), 6Gmdgmog dmmozbgdymos boggmgmab
03062060089 o ©0dogMmgdymos dydozn ymbom,
b39300YGE oddoEgdmo bodoghom; (4) Jghdob
Jbmzgomo mgboggbogns (CTO), Gmagmbdy Jbmgagmal
™gboagbognal Jmgmagogbpho (TOI), aobbedmzbyma,
Omamti mdbodgdmammdnbo mobsgsdomds boghomm
39003mm00bm06, 3odtogmagdymo 100-8g9, Gmdgmog
08mdgdo obmm 0bxyMsbomgmo bdgdhGOmbzmdnom
(NIRS) (Hamamatsu). Mogmby dgbogzomdod
00bodbymo, gL 3mgxogogbhn oMy dobEsdod
339600330306 9000 “Jbmgogmal mgdLoggbsgnobmazab”,
dogMod  dgho  3gdmammdnbolb  dgoMgdomo
bodyMogoal gobobogmgdabmazal, obHgboym/39b96
306gmx30mgdgddo (GMAmgdbeg dmznodhgdm, GOmd
39300630 36006 Jumgomab mgboggbognabmob). yzgme
393096(h0/byongddo o3 3gwgzedo dmboboggmdgd
69004mREMO00 o bgmma dmobgtgl nbxmcmdntgdymma
00bbdmdnl gm®mdolb, Gmdgmog odh3nEggodnwo ogm
UT-0b LodbGgm-obogmgmal bodgwogobm 3gbdhGmab
©o H9gdbobol 206dMmgmmmonl 3Mgbzghgtnobymo
boo30AdYMRML, omobo 0bbhohnzegda gobbogmzgal
bodgmb dogh. dmbobognggdalb Mgzdyhodgds dmbgo
hagdLobob  3boggdbophghol bodbmdgm-Esbogmgmal
bodgognbm 3gbh®al ogmEdgedgmol ©ov3zegoab
3960®00b, omabolb bobpsddymms 3gbhbgonwsb
- Fort Worth-ob dgpmmdmmopgbol Goombo, o

BnbobBofin wodydoggdob Bnb

0030eMmOM03 308gmgddo gobibowgdgdom. 8dbgdoyca
MCl-0b  ©003bmBo  g;3ydbgdmps  3ghgbbmbal
dmEongo®gdgm 3Oohgmondgdh (Petersen et al.,
2001). dobn-dgbhogmydo damdotgmonl godmzgemgznl
(MMSE) dymgdo  @odmygbgdymo ammodomybo
3mabohonmo 93969300l dgboogabgdmo. goEaEgdyemo
mmaogy®do  dgbboghgdol owmeagbob (DLMR)
Jamgoolb boghgdn 39demghal dgbboghgdol dzomal
- 3oaobgomo goadmygbgdymm 0dbs dgbboghgodal
©0030Ma30b  odmEobolb  dgboggobgdmo  MCl-ob
d9dmbg 30309b(90d0, GmambE Mg3mdgbogdymos
ADNI 36mggdhob dogh. [1] 206d0mgmo yacdmbo
obogol BGEobhymgdn (Logmbhememm bydogdhgdo)
3mabohonmop beoddomyhgdo 0943696 o o dgmboom
MCI 06 9dgbgns. GmamME 206dhmgmo jmbhdmmgdo,
obg MCI-ob dgdmbg 3dog0gbthgdn godmobogbbgb,
0330 dom 3gmbom doMomopon bgzbhmmmganyda,
30b3ymotma ob ggbodoodh®ogmo V0300090900,
0603mbhhmmoaobgden 303ghhgbdos, mabogyho
©00036mbhnMgdmo ob mz0mdmbbgbgdnema dog®asbo
©00090h0, 0bbymbob, aywo  sbobhooogmybo
0003000909000, dogmabdogto 03bgob abHmGagoa,
bbgyemol dobob 0bgdbo (BMI) _ 35 33/32, o
0050d0bggemn 06 Badbymdo dmbgzal abhmGos. dmbs
dmbobogmggdab 0bbhOghez, Gmd magzn d9930390060m
300390600 39933990 LobIgEgdal, sgmgm3meaoal o
96963090 3062039000300, Jemobogodo 3080¢ody
24 Loomom sMmY. yzgme 3gdmabadogyda dmboigdo
d93Mm3pe  bybom, mbhemmomgdowo gokgdmb
dgmbg modmbohmbosdn, gomgdmb ¢Hgddghobydom
22 aboybo ggmboybo, ©ob3gbgdym, dzmdoty
003mddM9mdg0dn. 43gemo 3odmadzd ngm d6onbzedoyhn,
Jbogbmbm o jmdgmdhymo  bydogdhobomaabl.
©0b396900b 20 Bymob d9daa, hopotos 5-Bymasbo
©0b396900L d9d9a, 5-67m00b0 Hobabghgdn oggmes

Bnbobbofn modydogadnb 890wamd

50 10
o 40 MM T 0 vﬁwﬁﬁvﬂw—-ﬁ%
Q o
30 : : -10 : . :
0 100 200 0 100 200
_ 65 _ 5
922 -\NNJW QO 0
— 55 —
50 -5
0 100 200 0 100 200
o 80 o 10
2 60 D OIS
50 : -10 :
0 100 200 0 100 200
40 5
Q W Q
30 -5
0 100 200 0 100 200
Badn acdmbobaengdo 1 Badn
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bobygobo ddmbatdhgzal bobdotom 1 333 o dgdamaddo
606oLboG  odydoge  vbowoBobmgol, Gmambgy
00bghngmns J39dmo.

090093900

890mm gobgbogmo dgmmEmmmanyho 3hmEgEchgdolb
dobggom, hHggbb dmdmggoymo dmboygdgddy
08039d6907¢m0 LE3OMEbmBMm ©0badngyMa dmgemgdol
396bgmob 30010900 9u39Jhgoobmazolb TOI-B8y, ABP-
0b,C0O2-0b o CFV-0b 33e0mgdgonbmaal. Lodysmm
3960bgmgdol o domo bHObEsd MmO gowob&mal
(SD) 303806300 b6A3969008 @odmbobymgdedy, MCI-
ob dgmbg 36 3o30gbhobmgolb (Bomgmo bodo) o
12 gobhOmmoabmgob (wydzo bodo). bLodgomm
396069mal bogbowolb gmmds dbgogbo Asbl MCI-
ob dgmbg 303096(90L o  IMbHGOMEgdL dmbob,
ABP-0bd ©d CFV-0b dg9bo3emgdobmaznl (ob. 30623960
o 870 30bggmygdo, dgbodsdobow)— doybgoozs
0dobs, Gm3 CFV-ob bodgommm dgbogoem 3ghbgml
0d3b 3oh33gambomor J8Om dzobg doabophas
MCI-0b dgmbg 303096¢hgdabmzal, Gog  sbobogl
bobbemol 6ogool d9dnMgdym aadhadmosb Ty
390g06mmYbo  3OHIM0g00b B gBOMbHamyed
J96dob  sbHgMommgoobs o  Jodamocmgonlbglgb.
3603369¢mm30600, ™3 3gMbgamob badgemm bogbsgmol
RmO3d gobbbzoggonmos MCl-ob ddmbyg 3s3096¢g0bs
vs. 3mbhmmegol dmMob CO2-0b dgbozomobmgal (ab.
303mbobymgdol dotibgbs 30bgemn), MCI-ob dgmby
3930960900L  39@bamom, Mmdgmoag 3odmbobaglh
306OyMa300 dMIYE 3md3mbgbhL (8ge396bgdgdabmazaly
< 8 60) o yxuchm oty mbgomogoydo 3mddmbgbhl
19360m bobgddmozn dgx96mbgdgdobmgal, dGmEgbyg
30bhGOMmmgdab 39bbgmo ohizgbgol o agdom
Mgy 3md3mbgbhlb (dgmgMbgdgdobmzol < 4 o
1936OM 00 8O0 3mI3mbgbhL dge3gtbgdgdabmazal
> 10 63, Gmdgmog 30306Hgolb 20 63 dgxngdbgdobmaab.
bodgomm  39Gmbgmagool bodo Bygomo dgoMs
bobdo®ob Emdgobdo godmbobymgdedg, dgbodsdobo
3936007000b ob3Mghmo BYM0gL HEbLamGIoMgdal
300mygbgoom, OmIgmmog dgbodadobo HMSbLazgMal
016d30900L  @onbol o3ybdgngdos (GF). CO2-ab
d9bo30mobm30b (3edmbobygdol dobibgbs 38bgmmo),
GF 30bbbgo3909ma@ 308m0gy®gos 3mbhemmegobs
MCI-0b dgmbg 383096¢h50b dmdab, bobdobgdg < 0.04 33
(LOBOTME RBJHME0 4-00). MCl-0b dgmbg 383096¢g00
0h3969096 osbgmmgdnm 0.0433 Mgdmboblym 3do3L,
00806, GmEs 3mbhtmegdo dhH3969096 demogc ddT
300039900 (3.3., 0bhgateEnyml) dobsbosmgdmgol
bobdobggody < 0.04. gb dgbodhbggn aobbb3szgdgdo
oh3969096  33momgdgdl  CTO-ob  0bodngodo
d(hgbogmo CO2-0b 33e0gmgdgdol Ladsbybme MCI-
ob d9Jmbg 3030969080, gobbognm®gonm, YJBOm E8dd
bobdnkygddg (<0.05 33). CFV-ob dgbogemobmazol
(a0dmbobyemgdaolb 3 8yo 3obgwo), GF dbagszbos
300HOMEgdLy s MCI-0b dgmbg 3o3096¢hgdb dmdab,
bobdokgdg > 0.08 33, 303Md gobom3demobBnbgdms
10360 dgohgs MCl-0b dgmbg 303096¢h9d0bm30l, yuo®

©0000¢m bobdomggodg (Lodgomme godhmea 2-0m).
MHmahmg 3mbhemmegon, obg MCI-ob dgmby 3oE0gbihgdo
0h3969096 Ggdmboblbyem 30390L 0adoBmbom 0.02-
0.04 33. ABP-ob dgbogomobmzol (gadmbobyemgdol
3 30623960 30bgmn), GF dbgosbos mbhememgdabs
©d MCl-ob dgmbg 3o309bhgdnobmanl, Lobdobgdg
> 0.06 33, ®93mboblymo 3d0gol ©0d3o8mbom
0.06-0.08 33 (©gBmbsbbymo 3dngo FmOomo ya3d™
d30Mg o mEbe3 Yumm domoma bobdoGobos MCI-
ob dgmbg 353096¢hgoobmznl). owmbobodbogns, G®A
MCl-ob dgdmbg 3030960900 oh3969096 GF-ob yudm
domogm  dohggbgomgol  bobdobgdg < 0.02 3g.
bhohobHogyeo 360d36gemmds Lodgomm  3gbbgemol
396Lb30390900bm30b, MCl-0b dgmbyg 3o30gbhgobs
0 3mbhMmgdl dmbMal, dgodmgds 8gdmBIgl
d9bododobo d9930b900L  30603bhgdol  3mbhgdLhdo,
bodmabmBm dmgmgdol bEHedymodgdom (Mog
3000b0Bm3Mgds dgbodedabo 3gMbgmgdom) mammgyemo
960mg7e-6000200 dgbozomobmaznl, 30806, MGmEs Lbgs
™Mo dgbogomo ©oyggbgdnemns bymBg/Lobyobdg. odab
3990093, h396 898330dm0d 3odm30m33emm dmEgeBy
©ogydbgdywn  3™ax0E0gbhde  3IOIIGIION
®dboggbogool  Mganmoegool  Lodo  gPbIoyco
db3ggHobmgal (3obabodmamgds dgbsdsdobo dgbogagm-
3odmbogomal  Bgzomom), 30bsowob dgbodedabo
doEgmon 633Omabmbdgon TOI-ob Mgodgnob bHmab
badgagmmgdo MCl-0b dgmbg mommgymo 303096hab b
30bhGdmmobmzol LEEgds 3obbodmgymo EhOhmab
30G0dmbhl. godmbabymgds oh39690L  bodyowmm
960m99m0-6000200 dmEgmon 3OmabmBotgdymo
090930900bm30l, MCI-0b dgdmbyg 36 3030gbhbo
(Boomgemo bodo) o 12 gmbhedmmadn (gmydzo bodo),
bado goblbgaggogwmo dgbagemabmgal (CO2, CFV, ABP).
3boos, Gmd CO2-0b ghmgymo-6sd0z20L 330 gdsl
939003 oo gxgdhe og3b TOI-ob dmpgmmon
36 mabmBokgdym ©god3nody, s ABP-ob 33¢m0gmgoal
960m99m0-60d020b ga39dho yzgmedy dgotgs. odob
abaosbo, ghmgymo-badozol Ggagdungdol 3sebbbzozgde
MCI-0b 3dgmbg 30309b¢hgobs o 3mbhmemgddo
yoogbos CO2  dgbogmobmzob o ydgotgboos
ABP dgbogmobmgol. dmgmdy oxydbgdymo
3099%303096(900b  godmmzmolb 89dmm  90bodbymo
wmangdol mobobdo Mmool TOI-ob  Ggogiool
30bodyomagdom bodo ghmgymo-bsdozo dgbogzmoab
®0mmgymobmgol, H396 dgazadmos gob3bedmzbhmm
39900930 3mgx03096hgdo CTO-0b bodo b3gEnaznzno
ob3gdhobmgal (bogomoygzns, GmA3 3ozdoMo g3l
390006900000 3030aMYe0 39dmammaonbo bahnMogonl
30b0Bogmgdol TOI-0b @odmdzobmab), dgbodsdobo
39L030¢m-g38dmbazomob Byzomob o TOI-0b Ggagaonl
©Omob gobodyowmmgdol dghhgzom 50 63-8g dgpho,
MM dm3m3909em 096sb 8930930 3M9R03096()900:

(1) dgbdolb CO2-0b Mgoghogemmds (CCR): dmEgmom
36O mabmdakgdymo TOI-0b Ggoggool Mmab badyomm
960mg0-bdd020 CO2-0b dgbogogmobmaal; Ladyegm
(SD): 0.144 (0.248) 3mbhmmmgdobmagal vs.-0.059
(0.244) MCl-0b 3gmbg 383096¢hgd0bm3al, p = 0.022.
(2) dabdob gbmgomol Ighaydoymmds (CTP):
dmgmon 3hmabmBotgdymo TOI-0b Mgaggnol pmmal
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bodomm ghmgyn-bsdozo CFV-ob dgbogomabmaob;
bodyogm (SD): 0.184(0.187) 3mbhmengdobmazol
vs. 0.085(0.138) MCl-ob dgmbg 303096hgd0bmaal, p
= 0.115. (3) J96dab s3hmEganmogns 8693089 (CAP):
dmgmon 3hmabmBatgdymo TOI-0b Ggaggnal ptmal
bodomm ghmgymo-bsdozo ABP-0b dgbogomabmaob;
bodyowm (SD):-0.022 (0.117) 3mbhdmegdobmzgol
vs.-0.029 (0.131) MCI-ob dgmby 3s3096¢hg00bmgal,
p = 0.861. y3gmo p-doh3gbgdgmo guydbgdo
bodyommgdol gsblbgogzgonl t-hgbhl (Nmebsbbmbm
30M006(hg00m) @onbnsbol 30630l dobgz00. 3bons,
6md dbmmme CCR 3mgzn3ngbdho 3603369emmzbog
396Lb303909em0s MCl-0b dgmbg 353096 gdbs o
30bhGdmmgol dmbob (p < 0.05) o d06MYbgol
bodyommb 608obL (oEydomoeb Jmbhemengddo,
306hymn0mobzgh - MCl-ob dgmbg 3o3096hg0dn). gb
3900930 33093bm0OL, GmA3 dgnmo d93b Jatdolb CO2-
ob 308m3mpmeymo Mgaghogmmonl 3b0d3bgmmmaab
309300 maModL MCI-0b ddmbg 303096¢hg0dn. dbgogbo
3900930, 30303 yu3dm dobg p-om = 0.006, bobobo
0ygm h3gbb 60bs 6odydg306dn (Marmarelis et al., 2017)
MHmdgmog 96 0m30emobbobgos CFV-ab 33¢m0mgdgdnl
99399hadb g0 39096 YG shhghngddo (mmgdoy
oEbomoe  dmopesb dgbodmm  goydodmamdonl
99399hH90b  Jgdmmgmnmagdbdn). odagoMee,, CO2-0b
308madmphmbdymo  Mgagdhoymmos 360d3b9mmmzbac
30900Mmmog0d MCl-ab dgmbg 303096(h9d0L G™amb3
o0 dmdob, obg 3dgokg/dogbm Eghgdtomyd
bobbendotmggddo. doybgogo 0doby, Mmd CTP
30953030960 360336gemm3bo o  @obLbgoggoe
3mbhommgdolbs s MCl-ob dgdmbg  3o30gbhgol
dmdob (p = 0.115), MCl-ob dgmbg 303096090l
bodyomm dohggbgdgmo 3mbhdmemgdal badyommb
d0bgmmgdom bobgzahns, 33093bmal Mo 3maddmBodyho
3m9%303096h0b 3mdgboydo godmygbgdaol 8gbsbgo,
Mmdgmog 3obndatphgdy, Mmagmby CCR-obs o CTP-
ob B6a9gngo 3m3d0boEns, 930yl ©abiendnbobhol
m3bobdsc (Fisher, 1936), Gams domBgye 0gbsb 33t
dgokg p-dsh396909em0. d¢3mAbs, A 3maddmbBohyho
30930309600: [CCR C 1.337 _ CTP], Gmdgmog
30Lbmdb 5308960l abMndnbobheb, séolb p = 0.006.
9b 0gybh®amgonmos godmbabyemgdol 5 dobibgbs
30bgmBg, Loog CTP vs. CCR doh3gbgogmgool
390099m0  0sog®Mados 6ohggbgdo MCI-ob djmbg 36
393096d0bmgzal (Bomgemo) o 12 mbhdmemabomgal
(cmy6320),030896000  ©0L3M0d0bsbHoLmOb ghmo,
Mhmdgmog 6oh39b9000 byzghomo 863069 bobom. H3gb
0b3939 30m3000bB0bgom, O3 bogatMoyg30L dmEgemal
36mabmBotmgdol badysgm bm®mdagmndgdymo bodyem-
33000s(hymo dgaomds (NMSE) 360d369emm3boc na3tm
d300go 3mbhmengddn vs. MCl-ob ddmbyg dogngbhado:
bodygogm (SD): 22.17 (8.06) vs. 37.95 (18.15), Mo
d99L000dg0s p = 0.0001. gb 330330mAL, O™ dGLIOMAL
dgbgomo ggagphmMgdo MCl-ob dgmbg 3opngbhgddo,
Mhmdmgool 3oblbgogzwmgdnsb Lodo B3dmmblgbgdymo
dgbogemob (CO2, CFV, ABP) 99399hg00bgeb, Gmdmgdog
303mg60b dbgbgh CTO-0b ©0bodagyd MaanmoEnsdy
00 06 bgds @om3zamabbBobgds @odmygbgdymmo bodo
dgbogmol dmegmdo. dogomomsm, dmbbgbgdym

N2 (27) 2022

0969, OmI bgodmzsbggmadymo ghmgymolb 1nbggs
(ladecola and Gorelick, 2003; ladecola, 2004) o
396030b39mabymo dogmmashgdmb dmemglnmydo
39090039b6emmodlb (Tong et al., 2005; Girouard et
al., 2010) dgodgds dgogzoemb MCl-ob o AD-
ob 3gmbg 303096¢hg0dn. gb dgodgmgds @obgzobowmmm,
hmgmbg  dghgymo  godhmbgdn,  Mmdmgdog
dmboBogmgmogh 30309bhgoalb 3gMbgmal 306moygdal
3000 306M0009mmsdn, 0bddngyko 393806790l
300Omymgdol gdom ombodbyw dgbogmgdlbs o
303mbogmgolb dmbob. gb, mogob db6og, 33003bmAb,
Mhmd dmEamol 3bmabmBothgdal NMSE dgodmgds
303006069l CCR-0b 3mga303096hmsb JmddmBagn®
3™mgnoE0gbhdo:  [CCR-1.77 _ NMSE], 6og
3000b0Bp3Mgde dgbadsdobo 308960l bgcndobobhom
(ob. 3odmbobymgdol 5 30623960 30bgo), Gomo
doembgyem 0gdbsb yudm dzohg p-dohzgbgdgma MCI-
ob dgmbg 303096¢hg0bd 8 JMbhHGMEgol dmeoal (p =
5 10 5). 30dgmolb ©obimndobsobhob godmygbgdom
(863069 by39hnema bado godmbobyemgdolb 5 dob23960
30bgmByg), Mmamby ,0003bmbhogyMa badmzbab*,
h396 8ga30dmos goadmzomzagmm od 33bsbgbgmmo
3maddmBopydo  3mgxznEngbholb  dgGdbmogmmos,
b3goognmds o Lodybhg MCl-ob  dgmby
303096()900L  3063obb30330moE JMbHGOMEgdLgsb,
d9bododoboE, Mmamby: 66.6, 91.6, 8 72.9%,.
000b  39bodmbIgdmo, ©odgbo JMbgmahgdgb
9l mEgmdy  ©exndbgdymo  3mgmogngbhgdo
byd0gdBH0/3030960900L  3mabohoydo  3mabohoyd
d9LbOymgdobmeb, Gmamdy 330060h080E0MIOYMmOY
39000007090 mmangydo dgbboghgdol gobbgbgdal
(DLMR) bgoemabogdmmmgoydo habhob Jymgdmsb,
30dmbobymgoody 6 hH39b Bomdm3zseagbm (sbogmo)
DLMR Jymgoolb Ggabgboob boBb dmgmby
00033d690¢m0 CCR 3m93303096¢h0b (dotbEbgbs 30bgemo)
00 3m33mBodydo 3mgnnEngbholb (Bo6z3gbs d0bgmo)
606000dga. 3mOgmogns 360d3bgmmgsebos (p =
0.025) gmddmdohyto jmganEngbhobmzal [CCR-1.77 _
NMSE], 303600 306 anbsgmy®os (p = 0.072) dbmenme
CCR 3m99%30309600bm30b.

©obgzylbod

9L bhohod BoddMaagbl GomEybmddogn
dgompmmmgool  godmygbgool  dgogagol,
Mmdmgdog 0egolb Jgbdob mgdboggbogool absdogyho
M93umogoolb  Ladbhmabmdm  dmEgmgdl (Mg
30bobomgds MmagmbE ,,300mbogomo”  (33won),
Mhmagm®i bobbeolb CO2-0b 6bg30b 3mb3yG9bdhym™o
bL3MbAHObYG 33em0gdgdal 03ybgd3nsl o Lobbemol
dhgbogma Bbgzobs o 39G9dGamyMa bobbemal
bogo@ob bo330bdm 39dmEnbadngy®d 33momgdl Ty
396906 3eMa d6hghngddo (bohzgbgdas Mmambs bada
,090030em0"). gb byoogdh-b3gnazngdyco ImEymmgdo
30dm0yggbgdo 390gdbagmydo 3gtazndoal Mganmapnal
dmEgmdy  ©oxydbgdymo ,i0Bomdomighgdab”
3969006 300bm30b, Goms dmbEgl Memgbmodoago
39930L900L doggdd CTO-ab obsdogolb Mganmagnabs
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©d MCI-0b 8gbodemm 3ogdomobm3zol. 83 Mmabmzol
9L 3080mdob3ghgdn 390 dgx3obs ©agbmLhngnda
9086900bm30L, 306000006 H39b 03500000 o6 30300 MCI-
0b dgmbg 303096¢hg00L 3rmEgbhema Bogma, Mmdmgdbag
090mMoE 3930 3ondobmomds, Mmdgmog babobo
0g6s dmgmBg oxydbgdymo od 3myx0Engbhgdom
(,0bodymgdymo  Lodsdommoab”  bBd3mMgomos).
0330, 98 doamdal dmbabaoyho ©0oabmbhndnda
30dmygbg0s 3603369¢mm306 dndba MRgos Ladmdozmm
3393900Lm30b, 306000006 dmbgds Ya3tm dgbadedabo
3™b0b 931890k gos. 3odmygbgdyemn dgmmEmEnmans
obg3g @00mygbgoyem o0gbs Tyo  39Mgddmydo
obnhgmogool  0bodoggbo  3odmdmbmbymo
Mgodhogmmonl  (DVR)  3396h0azoodgdobmgal,
00dmahobs o, G dmEgmdy oxydbgdymo gb DVR
309%303096hg00 3603369¢mm365c0 3oblbgaggdnsb MCI-
ob dgmbyg 353096 g0b o 03839 dbZ0L LagmbhMmem
306gdb dmbab (Marmarelis et al., 2017). gb
390mmEMmEMma0d 81939 303mygbgdnem 0gbs gnemabizgdol
bobdo®ob JgdmemgazemgdLol dohgdol s 3ghgdtomyta
0hhghogdol DVR-ob dmEgmdy oxwydbgdymo
3099303096(900b dgbadmbagdmac, ohzgbs Mo, O™
J90mbgnmgdbo 3603369mm3ba @oydedmagn ogm
MCl-0b dgmbg 30309609080 o d6033b9mmm3bae
30Mgmobgds DVR-ob  3oydo@momosbmob od
30309bhgd0 (Marmarelis et al., 2020). BoGImagbogno
3333% 09gbgdl  0dozy IgmmEowmmzoyd
9000amddb bo330bdm 39dmEnbadngyMo (33eagoal
99399(hg00bd s CTO-8g Lobbgmol CO2-0b 66930l
d9dmBdgonbodomohgmomybdo 3 gammbhomyd
9496 ddo (batdmagbomos Jbmgomol mgbonggbsgnol
3mgn03096holb  (TOI) bydmaspymo godmdzom,
Omdgmog dmdmzggdymad NIRS-000 8 Ggamydo
Bmdogh 39dmammonbol  Lapydognol dgobgdom
390060emgd8b 39006 Jod0gadym sbhghoygma/
396960 30b4maxz30tmydgodn). o0 33mgz0b doMomoo
d9gagons: 36306y bodom. gl 3gobobgbgmo
300b0B3Mogh ™M  JmddmBohyd 3mgx0Engbhb,
Mhmdgmog ombgglb yuhm dgnhg p-dohzgbgdgml MCI-
ob dgmbg 30309bhgoLy vs. MmbhGmgdl dméob,
3006y dbmmme CCR: p = 0.006 CCR-obm3ob,
300800606 gdymo CTP-bmob, s p = 5 _ 10 5 CCR-
0bm30b, 3mddnbotgdyemo NMSE-boob.

(1) dgbgdob dumgomolb ™dboggbopns 3mgxmoEngbhob
(TOl) Ggogdgns Lobbedo CO2-0b (1 33.363b.
b3.) gbomgymo-bodazo  33womgdob dodobo
06003b9mm3bo 3obLb3ogwgdmes MCI-0b dgmby
303096(h90Ld vs. Jmbhmegol dmbal (ab. Lodnomm
TOI-0b ©goggnob 330mgdo godmbabymgdol 4 dobEbgbs
3069mBdg, GMAgmbog boBNbsdMAEaM MMM
0g3b), magmby 330bhnxn0nmogds the dmpgmdy
©080339d6909e0 Jgtgdolb CO2-0b Ggogdhonemdnl (CCR)
309930309060h0m (p = 0.022), Moy sbobagh gondommss
CTO ®™gogdaodl ULobbemolb CO2-0b gotodozam
(3360¢m9093L MCl-0b dgmby JoEngbdgddo.

(2) TOI-ob Ggodgnd CFV-ob gohmgymo-bsdozo
33womgdol dodobom (1 LA/BA) Tgo E9GYOIGIYE
36 (H960gddo asbemmgdom bobgga®o ogm (badnomme)
MCl-ob  ddmbg 30309609080, 3mbhGHMmMgdmb

390006039000 (0b. TOI-0b badgomm Mgadanolb b0 ©
Bomgemo 330emgdn @odmbobyemgdol 4 dyo 30bgmBy),
303Mod Jgtdob Jbmgomoalb 3gmxayBoymmdol (CTP)
dgbododobo  3mgxmogogbho 3b60d3bgmmabo o6
396Lb30390m©s MCl-0b dgmbg 3o30gbhgols o
30bhGOmmgdl dmbob (p = 0.115). doybgogzs
odoby, CTP 3mgagogogbhol gb dgdgotgds MCI-
ob dgmby 303096hgdd0 dgndgmgds 3maddobodgl
CCR 3m9%303096(h0b 893300g00bmab MCI-ob dgmbg
39309609080 (0b. #1 83dmm), Gams doebgnem 0gbsb
1036m 3oty p-00hH396909em0 83 MG 233xb dmdob (p
= 0.006), 3mddmdohyho 3mgx030906¢h0m, GmIgmog
3960b83M g0 B0dghal dgbadsdobo abitndnbsbhomo
(0b. @odmbobyggdal 5 dokEbgbs 30bgemn).

(3) TOI-b dmEgmal 3hmabmBomgdsb bado dgbagmol
bL3MbHObybo MMl byhogdob dmboggdgdnob
(CO2, CFV, ABP) d60d3b6gemm3gbo ja3tm dgoby
bom@domodgdymo bLodyom-3300MdBH Ym0
d930m3d (NMSE) 3gmbes 3mbhemmgdobmaal
(p = 0.0001). gb 89930 @3993bmOL, Mmd CTO-
89 MCl-ob dgmbg 3ogngbhgddn dgho aghmMo
obgbl 3o3mgbolb (3mbhMmmgdmeb dgatgoom),
Mhmdgmog dmbobogmgmdl dobo bodo dgbagemolb o0
dmEgmol  3OhmabmBotmgosdo (303., @oydadmaszo
bgotmzobgymodymo dggbhmgdal ob dgpzmomo
396030L39mamYma dozhmaamgdmb gugdhgde; Tong et
al., 2005; Girouard et al., 2010). dgbsdsdabo dmgemo
30hmabmbBotgool NMSE dgodemgos 3maddobotbgl
CCR 3m99303096(mab, Mams dogmbgyem 0gdbsb o3t
dgokg p-dohzgbgdgemo, MCl-0b 3gJmbg 303096 gobe
3000hOMEgdl dmbab (p = 5 _ 10 5), 3mddmBoghyco
3099303090600m, GH™MIgemay 3obobadmghgds dgbodsdabo
0303960l ©0biM0dobobhomo (0b.godmbobymgdal
5 doMz3gbs 30bgmon). Bobd 33mg3gods, hHzgbo
LMo 33emg30L homzmom, dhzgbgL 3mabohoyto
3970060mam0o0b 3Ghmamgbotgds MCI-ob o6 AD-0b 3gmby
39309609080, GmMAgmog sbmEndEgds 39O gdGamyMa
300m3mhmemmo M99gdHogmmonl 3edemmsmosbmsb
30396303600 hmb (Maeda et al., 1993; Franceschi
et al., 1995; Terbor et al., 2000; de la Torre, 2002,
2004; ladecola and Gorelick, 2003; ladecola, 2004;
Tan and Taylor, 2014; Alwatban et al., 2019).
BoGdmeagbommon dgwgagdo 3gMgdMaomyma bagoool
M9anmoEnob 88 bo3306dm goBommmanyho dGmEgbol
dgbobgd h39bL 3oggdsl yudm Bob LEY3L, bLobbemo
CO2-0b 33momgogool CTO-89 d60d3b9mmaabo
©0039M9bgnomy®mo  gugdhob godmgmgbom, MCI-
ob dgmbg 3030969080 dgbodadobo dbogob dgmby
bogmbhmmm 306gdmob dgatgdom, dodaboy 3o,
OmEo 3om30emobbobgdymos 39GM9dGmamyMo ba3oool
J08m6ggmydbon  dgpoopbdgogwn  Mgagwepnnl
309300momdnb gx39dhgon. 360dbgemmazabo bazombo,
Mhmdgmoy  aebdoddgdymo  ogm  Hdobbagho
0396930900L dgbobgd o3 33emgzedn, CTO-ab Lobdomob
Mgogdgool  doboboomgdmgddg, Lobbegmolb CO2-
bo o bLo330bdm 398mEnbodogy®d (33woEgdal
300637609007 330 9890mb dodotmgosdn, MCI-
ob dgmbg 3030969080 (ab. 3admbobygmgds). badyemm
0®obbyyghmo  wybdgnolb dogbodys, Mmdgmaog
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CCR
83at0a06geen BafggBadgemn = CCR + 1.337 x CTP; p = 0.00622

boh3969000 godmbobyamgdody, gobLbgeggdymos MCI-
ob dgmbg 303096¢h9dbd o 3MbHOMEgdL dmdal, 0.05
33-09 bogmgd Lobdokgdy, 3obLogymegdom CO2-0bo
©d CFV-0b dgbogemgdobmgol, Loog MCl-ob dgmbg
303096(hg00 oh3969896 YRGOM bagemgdn dohzgbgdemgdol
do(h900L. 9b 3emobbdmadl, Gmd mygo bobbemalb CO2-0b
ob CFV-ob dohggbgdemgdn mbgomatgdgh 0.05 33-89
bo3emgd Lobdotggddy, dodob CTO-0b nboyzatgdymo
amydhyogos 3umm dgodg 0dbgds MCl-ob ddmbg
303096()9080—Lbog0Msnme, 0boyzmgdal dohmdgon
0639396 bobob 3mabophond goydodmomdolb. od
00dmhgbol 30B0mmmanyto o gemobognMa dggagon
dgbbogemoem 6o 0gbol bodmdogmm 33emg3gdda, od
399060830l gomgomabbobgdom, GMmdgmoy dgadgmgdd
3o3dommogn ogmb MCl-o0b ddmbg 30309609030 o
06393009b CTO-0b Mgogdanob dgdntgdol CO2-0b o/
ob CFV-0b odogmo mbgogmsgngdobolb (< 0.05 33).
OMm-mdgobaol obsgoddo, bodyemm 3gbbgemgoo,
Mmdmgong bohzgbgdos godmbobyemgdedy, oboboggb
CTO-0b 3obbbgozgonma badgemm Ggoggnd nbodogel
MCl-0b dgmbg 303096hgoLo o JMbhGmengdl dmMab,
30Modogoma CO2-0b 33em0gmgdgonl g3gdhob gymbom
9gdob TOI-0bmob dodoGmgdadn (ab., godmbobymgdol
4 dobgbgbs 30bgmn). ombobodbogns, Gmd MCl-ab
dgmbg 30309b(g00b bodyognm Ggogians boboboowdwogam

2GIZHLMR =3.2278 x CCR +10.2156; r=0.2621; p = 0.072

0 12 bogmByHmanm sanon
® 36 MCl JagngBaodo
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CCR
398apagboen Bohggbodgme = CCR - 1.772 « NMSE; p =5.01 = 10°°

30mammdnbod, 3Mmbhdmmgdmab dgpahgdom. sby3y,
0MbgdMOL  gobomzomabbobgdgmo biomobdgdnmo
3obbbgoggdds  MCl-0b dgmbg 3Jogngbphgobs o
3mbhOmemgdl dmmab, TOI-0b bodgegmm gaggnodn, CFV-
ob 96omgnmo-bod0zal 33eEomgdobmob dodommgdedo
(0b. godmbobygmgdal 4 330 30bgema), dogbgoga ndaby,
6md gb ©9ogd30gd0 03039 dMMHEN™MISL 063MhYbd90
o domon 3obbbzozgde ob 0dbgds bHsdhobhogy®d
06033bgemmdsdg (p = 0.115). MCl-ob &dmlb CCR-
ol domabdymmdol E3momgdol  Jobopmdgbym
dowgab  og3b  gdbdg®ndgboywn  woEILHIOgoS
bgoem3zobgymobmo dgghmgdob woaphgbobhycdado
(Girouard et al.,, 2010), ULopog owdmhboo,
hmd  99dbhOoggmamebyma KC-ob oo BMs
396030b3ymotem boghgdo, Gmdgmog gbadmzdgds
dbHOMEohYO IdMmMmgdgdl, 0b393L oEobzmab
300mEomohopnoEob  308mgmbbhdoggonbizgb,
obhoOmohydo  owmEondol domemgdalb Mgadgnsda,
Mmogbog KC-0b gb 3kos ogotmdgob 3maghndne ©mbgl
(KC-0b 60bobbmtemonl dmbgbinoma, Gmdgwmog ndob
3973396mm3000 39306060 dmphgbgnamb). vdzzeMo,
h396 dga30demoo dmbhnmohoe dogohbomm 3ndmmgBs,
Mhmd ahdymzooobo 33momgds 3gMnzobgymamym
domoyddo (bogoMoyme, 30dmbggymaos
»9393m0603900"  Jbhmbogymo dpagmdobgmdom,

20 DLMR = 2.3449 x Cl +11.6209; r = 0.3219; p = 0.0256

© 12 bogmbgfmam ganmn
® 38 MO Jagnobmodo

DLMR

2 -1.5 -1 0.5 0 05
Cl=CCR-1.772 x NMSE
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OmammgooEsd Johmboggmo sgomdo o6 dbmgds)
dgodmgds  godmobgzomlb gghgddomymao CCR-ob
3mmodymmdnl dgdi3a30b 0boygntgds. gb g3mamgds
dg0dgds dbg3g 30dmb3gnmo ogmb me30LydmO
63030¢m900b babgmogdolb 360d36g9mm3sebo BG@om
396030L3ymomym  Logbpgdo, GOmdgmog bgmb
3dmob  3Bmdob  mgJbool  3oBmomabohmemym
dmgdggdol, Mmamby dmbbgbgdymoes Tong et al.-
ob doge (2005). o3 303mmydgdlb oo 360d3bg9mmAY
093L AD-0b 30mmagb980b 3mbhgdbhdo, Madgboa(,
3969060 Mm30L3moMymads  eydoemomdsd  ob
obggbgodomybo  3gbxuydool  Ggaymognsd
d90dgds odd(h303mb, O™ dMob dEMmgymo
30000330 odhmea. gb obgybos doymomgol
Bgomm3zsb3ymadymo  ghmgymol  obyybdgool
dgbodemm daegnem 9139dhaody (39bbbzsggdnemndgbademm
obEghgomdomydo  3gbhaydool Ggaymopnal o6
®dbogagbogoolgob), 30bd0ob 8dob  dgndmgods
obbbol dmadshgdymo bmGdsmodgoyma  bodyemm-
33000Madymo  dgaomds (NMSE) MCIl-ob dgmbg
3030960 900L 3O mabmdobmgool dmgmdo,
396090GdmyGo  Lobbwolb bogoolb 0bsdozgydo
9939dhgd0, bobbemob CO2-0b o Lobbgmalb sdHghoymo
669300 @om3zoemobBabgonl dgdga. bb3d Lohyzgdom
Mhmd 3mgd3sm, gb NMSE 3obbbgazgdgdo dgodemgods
39380680 043696 3969060G0 dogOm3oLYmadyma
30093mb o the bgodmzsbgymadymo ghmgnmal
33¢0eM9090006, Mmdggooy 33b3wgds MCI-0b EMHmb.
330 gL 303mmgBs 3omoodEgds Ladmdsgwmm
330939000, 30806 NMSE-ob o3 3odmd3ed dgodgmgds
d90ma3mo300mb  Gompgbmddogzo  dgobgos
39630M3myM0 d03Mm30b3Ymammo gamgdmbmgol,
bOENdEbMLAHNZMm d08bgdobm3nl. bababggdmms ndol
0b0dzby, Gmd BoMdmeagbomo dgmmEmEmans
099690L 306mbogné 6303 ©nbodngyd dmgmgol,
Mhmdmgdog 3obbbge3090006 ,,d06906M0 bBsgEMgdab”
dmbopgdgody  omydbgdymo  3mobogogsgnol
3900m©g00b386, MHmImgodoy dgndemgds @odmaygbmb
dmbo399900b/30bobodmgogmgdol bgdobdoglo (Hodo,
Mhmdmgdog 3o380Mmdns  3mbihghywmo dgdmbzgzal
300mm3mom LHOYIHYOIOMNSB/IMmEgmMgdmab (dog.,
36030m demhghbohnzob dmdab, 6gd0bdogha GHodol
bgmmgbybo bghgymo Jbgmgdo) Goms dmbgogb
mbo ob dgho Jmabol godmygmazs gobdgmdgdomo
300mmgmomo bggdgdnsb. dobgobyd Lbs3mgdsdo,
3900939000  30moognd  903ydbgds  dgamgogol
L0B03mgo0bo” o L, Habhokgoob” Bmboggdgdol
603690900 dmG0ob—3803®Mdd domo 0bhGg3IMghHoE0S
(obgmolb 3GbLydmMonl dgdmbzgzedn) 3bs dmbegl
309my96909mo godmmamomn bhdydhycob/dmogmol
30m30m0obb0bgdom s Gomymos, dobdo dgdogomo
0036MxR030 9emgdgbhgdolb (Hodydo, Logdmooydo
036d30900) @odm. 8333000 85bgobydo LBs3Igdal
39005000 dm3mMm3907¢m0 90093900 M Y6030emyd0,
30dmygbgdnma gobdgmdgdamo godmmgmmomoa bggdgdal
300m (Modoy d90dwgds dmobEobmb bbgoabbae
3obybol  mo3dmyds  Lbgoobbgzs 3od3zgosdn) o
domo  odm3ngdYmgdol  godm 3mbimghymao
300mygbgone godmmzmon bHGYIhyGo/dmgmdy.

0d0L  Loboboomdgame, BOx®egzn  ©0bsdogyco
dmEgmgonb Boddmeagbomo doamds, Mmdmgdos
04969096  3obmbogyd (9.9., 3omoEydos BEOR030
©OM-30M0036(h0L ©0bsdogy®o dgbozom-gadmbagomo
306OHhoMgdgoobmgol) bzgymm  ©g3hgdabhogaob,
330630000 3603096 3obybl mommgymo bydogdhob
dmEgdnemo dgbogom-godmbogamo dmbsiggdgdabmgal,
Mmdmgobog o3 3bozghbowmydo  30moEYOHMOY
(006030360 BHXB030L 30MonEol BOMamyddn)
dgodemgos 3do 0bhgM3mghodogl, Lah®bLaghm
216930900L 96 033ymbol Ggogdiool nbdngdol
396350 893385390920 30639BE0JO00 (396bggd0).

©abgzglbod

00 33em330b d98my3s oMol dgedgdom dznty
B8mdolb gm3mbho, Mmdgmog 396 obwgbl dmogmdy
©00931dbg0mo  0ogbmbhngydo wadomdamzghgdol
bOmMoboEm dg3obgdol o d3gabLoL bogmgdmos,
3m3mbhodo  MCIl-ob dJmbg  353096hg00b o
bagmbohdmmm bydogdhgoal GHomegbmadal ob ggbrghab
db®03. 933300, MCI-0b 3gmby 3530960 900bs o
30bHOMmgoal 0™ oo dmdab s adaablgdymo
303m6(H900 1600 @osbagmodgl 3060d, bbad dmbgds
6900bdnghn b330l @odmbebs Babdmoagbogmo
dmEgmdy  oxydbgdymo  goBomdomizghgdol
30003760  3odmygbgdolb 3mbgbgoowal dgbobgd.
d9b0d0doboe, hH396 30m30mmaLB0bgdm dmbgbgoyco
300m3mpmOmo 230609006-bgdE0ndo 33e0mgdgdal
d9699c 9839dHIOL, OmIMgdbeE dano djzm Tgo
396g0mamye  dbhgmagddo, bydegdh-Ldgeoxngnba
dmEymgddo dmdmggdymo 3gMbymolb 306070900l
dobggom. 0396 Pbs dgg3ommb  dmIm3zgdymo
309930l 30082390MOMN30 (3300ddEMOS. 30093
9600 9800039 9bg00 6GHAR030 ©063303YGM0 dmgeEgdl
©o dbomme ®bo  dgbogomol  godmygbgdob,
doybgogae 0doby, Gmd gb bobhgds, LoagsMeym,
03mgbl goM339nw 9Mebmhxng dodommymgdsl
dgodmgds dsbdg @ogmgbs ogmbomlb m®MBg dghds
0dommmagny®mds “d9bogemads” 33moeds. hggbds
2370300 09609007 890L603md 06300 dGBOXRNZ0
30306 07emgdsb 838 Lobhgdedo (Marmarelis et al., 2012,
2013) o dsb33bs, GmA dmbozgdgdol bgemdobebzmado
bogMdg 899L0d0dg0s 83 Lobhgdob Lobm bGOa3nz0
00608037600 dmEgmomgdol dbsboggtob—adoghsd
000 9930 gdma@ Lamabomb, Lobpm dsGMdbGanz0
0060303500 dmEgmotgdobmzol. gb 33060b369mmo
bagobmgdl yudm ghdyem dmboggdgdl - bogMgdgol,
Mmdmgoog d90dmmgdd  bgmdobabzmdo  gobggl
dmdozomdn. doybgogo ddobs, Baddmoagbogmo
3900MEMEMENd 330Md© 33dmnygghgds sMabMmxnzn
00060303900 dmEgmo®mgoobmaol o dgodmgods
30m030309L d9b03¢mgdal S @edmbogzmgdal bgdobdoge
Mogbgb (Marmarelis, 2004), 03 3d06hmdgodn, G®I
dmbogdgdol ®g330800h900 bgdobobzmdns. h3zgb
30030e0bB0bg0m, ™I 39MgdmImYGHo mJdLoggbszns
dmbo3gdgdobmzol 03 MOmobmzol @odmygbgdymads
39mm@9dds (ds3., Al-Rawi and Kirkpatrick, 2006;
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Brugnara, 2021) 3dgobbymal ©obibgpywmo
6omEYbmogdol Ggadgboymo obsgmodo (Hodydoco,
306309y hmomo  0bhgdzamol  Ladgomm
3O0mdg(h0gnen) s oM dg0LmEgl Mmal bgdogdolb
dmbo3gdgoob nbsdngy®o sboemodo og Bocdmagbogma
h0dobmzol. 03330000, 96 dOLIOMOL 008 ™G0 od
306Lb30390ymo doamdob dggaoE dmIM39dymo
3900939000 30Madn®mo dgemgdabm3zab. gb badlb ybzodl
00b0dbymo doamdol bosbengb.

©3b 3360

©8b3360L Lobom, BabImEagbogo doamds
obgbl dmEgmdy ©omydbgdgmo 3manrngbhgdal
3969606 g00L, GmImgdoy 0370369096 Jgbdob
Jbmgomdn CO2-0b nbsdogndo Mgadhonmmonl
3608369cmm306  LhohobHoggd  3obbbgaggdgol,
396 90Mmsmydo NOIRISHRELICMS CTO-3qy
3960 x0Y80mmosbmob  3mddnbsgnsdo,  MClI-ob
dgmbg 303096(hgodo vs. dgbododaobo dbogol dgmbg
bOgMbhGO MM 300gdmob dgotgdom (p = 0.006).
CTO-0b 0bsdnzadn bobsbo 3gemomgds MCI-ob dgmbg
3930969080, d0M3zgm M0gdo, odsgo Lobdobggdom
(<0.05 33), 330036mAb, M5 3oyxdodmamdsl oJ3b
900300 96Mm36m0bym/dghodmmyd (36 bybgym)
3990608dg0Ls o bgocm3zabgymedy dgghmgdsdo.
dmEgmdy  ©oxwydbgdymds o3 3mgxnEngbhgods
d90dgmgod 0d730mb Gmgmbi CTO-ob dgbodemm
ob®mgaymogool  goBomdobmzghgods, CO2-o0b
30M0d030¢m0 (33¢0emg0g00b EMmL, MCI-ob dgmbg
39(3096(h9000.

wohg®a@nmab 63Lbo 0dymxgds Mgpogpnsdo

Physiol. 12:772456. doi:
fphys.2021.772456

10.3389/

®90m3060 336 909060b oM oddbs domoma
bobdo®ob 039G 0b Homegdal godmygbgdom

ghm30b6 Y2OH90090L 0930 PbaMo, goond3bgb
6900b30g® bbzd Lobol P2GgEgde — LEmMgE odob
badyomgdom sbgbbgol Bmanghma 3bmzggmoa joEncgdal
bgmobems @odmol. dgwoEnbodo dom godmazmabgl
3mhgbioomn, Gmdmomsg dgbademgdgmos §Mogmmdnl
ob 00030009000 dggao oBnabgdyma Lbgymab
6obogmgdol omEagbs. dmEagbomn dHmEgyMgoal
hobohomgdma Lagobms bagommydobodgde mghmzsb
1369009089 d0b03ymomgool ybodo; obsgo 33mgge
0d0b 06m3030960 3Bob 3300308m0OL: dogomma bobdomob
03960l BHogemgool godmygbgdom mgmasbo yhgogdol
3900093930 dgmal 3dggde, ©mgdo 10-6ym0sbo
bhndeatgoal demEgIM0m, byw Momss bym wgdo.
3339936900 0d900m369096, O3 9b dgmmeon, Mm3gmog
00500000 3odmygbgdymo 30rmEgMgdbasd Modwpgbody
33060t gbmdom godmomdhggs, 8g0dggos godmznyggbmm
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30000 06 bb3o 09396960309 893000900Ms 370935
©00300gymo  dzmgool bgmobms  gobodkogmaco.
40396000 Hommgdds mghmazobo P2690go0l dgmo
39009393000m300 bagobOm EO®m M3dgbndy Eom
39003060, @okEs ddabs, gb dgmmeon 36 dmombm3zl
6ondg L3ggoowyd, ,dgmob  dobhodymotgdgm*
309306000l o domdg dobpHozns mghm3sb
9269009089 dobo dmbagde”, — d3dmOb dgmdycbol
0996mmmangdol Lodgmm 0bbhodhydholb 93393960
900 29mdo. doamds 9gwydbgds 10 dgzedghisdy
domomo bobdodol dgghol hommgdom dobogmgdal
dmoggon®gdol dgbobgd bemgdol gobdogwmmosdo
hohamgdyem dGm3gdb. gb bobdobg 0dsBg gogoemgdom
Foma0g, 30069 d33emg30Mg00 8godeg nggbgdwbgb od
bobob ggb39e0dgbhgdda. 83 dgdmbggzedn, bogozmby®
Bgmdn  dgbhgymo O  JIWObob  godnohedy
0m003L9090 ghm3zsbo YrHgEgdal gotsgdbobmznl
dogdmhodo @odmoyggbgl. gdoM33gnmo babdshgds od
bo3g®mBdn bbzs 9dL3gM0dgbhyemads dGrmEgbgdday ohggbs,
003600 domo hohomgos Mmymos, dgzndo s dbgmmos
3L3hoo0b @odMEsE. 83937 EMOML, Lugobms 353096¢0lL
dgmob (30600006 3¢9m0 Mghmzabo YMgogdo, Moy
bogdome dh 3036970 3O MEIEYM.

9L obomo doamds bodzomo  3oydrmogbgdss
93990 o0 Lyadgbhdo. 333em93690ds oh39b9L, mAd ob
60d960dg Hndob mghmzeb Y2eggddo dydomob, dom
dmdob 3bodobgob domgdym mghmzeb yrMgrgddo,
Omdgmns mmasboddosed sdmmgdey sby oby
d303699mo0s. ,89330dm0d  3admaznyggbmm dggdal
Hommgdn Bbgbolb dgbodsdobn mEgbmdom, mghmgsbo
9269900l Lbm® sEanmygddy, Momy dw3deom
d9@33mob 3bmEgbo. Azgbo dmbBymongmds 0sg3n o
06 (H030 3odmbaygbgogemns, dgbodedobsm, 930
dgbodgdgmos  dobdphodol Bhs ghmEOmYmIE
00 ®mEbmdom G900l  ©obdN3s370ma,
603 Lobogmpbmme d60dgbgmmzgabos  Jbmzogmal
99399h0obo  3odmboayzobo”, — 9ddmob Jodoydo
06706960 ggbemo 0gm.

36mE9bob d9dgan 6od0z0 LEmGMgE dobdhadal Bkvs.
090079, 88 30amdad 3ohoMs IdMOIHMMOYmO
09LHL Boeddg b 0333smL, dogMed dgbogtgdn sdsdo
©00M6316900L 39330396. bb3dEALb3S 839 JILMSE
bOdGdMmE3gmeE Mghmzabo P2MHggdal Lbgowobbgs
(h030b 1269009000 38J3930b 30d3MMYEgo0m, MM
hOmb dgEbnghgdl 360336g¢mm3s60 dogmBgzgdo ogd3m.
030 dgbademgdgemo gobo 83 3mbzMghymo 3MmiEgbol
dobdpoool BGo, dobo godmygbgds dgopnbodo
d6o30mdbmog 0gbgds dgbodemgdgemon. 3339390 M
39063bdgdom, mgdmzsbo PMgegdol o3 dgmmeom
00000930390, 00bEomob dgodwgds dgogddbal
d0mMgagdhmcgong.
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303L30M0 HION6ITV0 dHOIGONL

8036 Md6330N33360L bLE3B3O6BMBNT300560
003030 Jd0MIM6300 © 30010 3336
8bJd03IWMo60%J

bLomMo bozogaho,

m00dIMemanobs o 3083060 dgboghgdgdnl gdatmbadgbho, Jompmb 1bozgcbobhghol dgooEnbol ydomemgbo bzmems,
BO30M-31, 0MOHM, 033Mb0Y;

0330 33603m39,

mR0IMemanobs o 30830¢myG0 dgboghgdgdnl gdatbadgbho, Jompmb 1bo3zgcbobhghol dgooEnbob ydomemgbo bzmems,
BO30M-3Y, 0MOHM, 033Mb0Y;

306 3oEmIn@pm,

m00dIMemanobs o 30830¢myG0 dgboghgdgdnl gdatbadgbho, Jompmb 1bozghbobhghol dgooEnbob ydomengbo bzmems,
BO30M-3Y, 0MOHM, 033Mb0Y;

bopsohm mmpm,

m00Imemanobs o 30830¢myG0 dgboghgdgdnl gdatbadgbho, Jompmb 1bo3gcbobhghol dgooEnbol ydomengbo bzmems,
BO30M-31, 0MOHM, 033Mb0Y;

Saori Sakaguchi, Yuki Muraoka, Shin Kadomoto, Sotaro Ooto

bHMIgho

0d Mghembdgdhymo, mobgdzogoymo 33wg30b dodobo ngm, dggbbogme gedbiwotn Gghobymo sbhgMool
30360 m0b93008d9000 (RMA-300) 0bh®amghobymo mm3oEngdo o gadmgizemns dobo gogmgbs dbgo3zgemmonl
0396930089. 3393000 hotmymmo 0gbs mGIMEEdMm0 38309000, RMA-0b 360b60d37Mbogmg30 3obimdnm, MGmdwmgddas
300300bgb MmRmOdmemmanol gdomhedgbhl Jompmb boybozgdbopghm 3dmbdoghomdo (sd3togo 2014-03eabo
2019). gobgyemo RMA-g00b 0bh®otghnbymo 3mBogns aBnabgdym Gghnbym sthgbosbmab dodobmgdedo dgdmbads
303307096010 Hhmdmag®monnol (OCT) godmygbgdom o m3dmab i3bzghal ighowo gmbmabonnom (CFP). RMA-
ob d900Mg00m0 dgdotgmogdo ngm ©odnsbgdymo sbhHghoolb Bobs (Bobo (Hodob, 44%), 03039 mbgdy (33960 0m0
(0030, 20%), db 33060 (93060 H0dob, 34%). bobyob 30B0¢Bg, 13060 Hndo dh39bg0 LdGHNbymo 3gdmMagnal yr3tm
dgd Lobgdgl, 300Mg 3396©0m0 o Bobs Hodobgdo (dgbadodobo, P = 0.016 o 0.006), s dbgwzgmmdnl yu3dm
byLh bodsbgogmgl (VA), 300069 Bobs (odob (P = 0.005). badmemm 30d0¢hBg, 3mbmL gemoggbmoymo dmbol dmb&mob
©99399h0b boghdg yudm gtdgemo ngm (P = 0.005) o VA 303600 bybho ogm (P < 0.001) 33060 Bhndobmgnl, 300069 Bobo
h030bm30L. gobgyemo RMA-g00b 0bhGobghbymo dmBoigngdo 3obbbzagogds, gogmmgbol obwgbl a3mbmb bydtghobyma
39dm®mog00b bobggdg o obgbl BMLML gmAHMMgEgdhmMdgoal dmdagemo adnabgonl dhmabmBndmgdsl. dbgozgmmmdnl
36mabmbo dgodgmgds Lybho ngmb 3306 gobgyemo RMA-gd0bm30bL. Mghobymo sbhHghool dozhmabyztodds (RMA) sl
M9h0byma shhghoob dgdgbogmn, B3m3oemy©0 omohEd, Hndydom, 33b3gds M 39bhmemmyto Mghobymo sbhghoal
306390 bod d0M3oE0SL dmMab. 0go d9eMgo0m Zo3MEIEIdYmNd bobabddym dJogmgdda [1-4]. o0 V9337900l
30003080 mans LOYEOE 3OS 3ogJoYmo; M1dEd, b3306mOYEg300, MmA Lobbendatmzal 3geal geobholdnmmdnl
00939000900, 3O HIO0ML3mghmBol godm, dgodmmgds 0gmb ya3dm bogdzm dmdshgdyen dommbhohedy®d 66930bmab
30306 mg053d0. 9b ©03bmBo, dgdmbggzams YIMogmgbmdsdn, 0bdgds, GmEabog 30309000 Fobogonl dbgozgmmdnl
0030603300 363039 393MmM307tm0 338009000 06 dgdamdn gdLnsEIM0 330 gdgd0lb godm, Gmdmgdog nmbgsl
3039mab.RMA-0b gobg3ed dgodgmgds godmobznmb dgdmMmagngon dobobgddo Lbgymoal mMydo, Gghobol bbzawobbgs
0396000, o LYdGYHNbdn, dbg3gemabnl bodobzngol (VA) mobdbemgdo dmymmebgmo agzgomgonm. d3nGmbognmds
dm0Eo3L RMA-0b 30603060 s3mbhm3mognemagodl [5,61, 30h6mgddhmdnsl dogs dgddmywagemo dgddmasbab (ILM) dogmabgal
0b Jbmzogmob 3emaBdobmagbol sgdhozahmbab (t-PA) godmygbgdom [7,81, ob 9bdhn38L3gemadymo gbpmmgmmydo 3k ool
goddhmMob (VEGF) obh®ogodhtgommyd 0bgdgngol [9,10]1. mydge, 3030960900 dgndigzemo 3o dbgozgmmdnm,
doybgoago 83 93Mgboyemo d3Mbognmdnby, 0d300000 33b3wg00. gobgyema RMA-ab dgmbg 3o3096hgoab Bobs 33¢mg3oda,
Mmdmmgdbog hoyhobwom 300Mgdhmados t-PA-00, 3mbhmdghogogmo godmbogomo yoMgbo agm 3530906¢hg00bm30lL
3gm3ghogoymo nbhGomghobymao 39dmmagnnm, 30009 3530gbhgoobmzol od dgdmbognol gomgdg [11]. mydge,
dbg39emmdnb 3GrmabmBal 3o3dotn 3gdmGogngdnl bb3s Hndgdmab 296 300093 o6 Tgbbogmagms Jotgowm. dghog, Aoty
003Mdo3no 3MbgomAL gobgyemo RMA-g00b 0bg0maMmen3nyem doboboomgdmgdlbs o 0bhGmabghnbym mm3singol
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doMob 3030068, 308700mM IOMabmdMeb dndotmgdsdn. 0dg30mo, 83 33wg3ol dodsbos gobgymo RMA-goob
380309000 d9930b900 8086907 Gghnbym dGOHYMNSLMSD dndadmmgdadn, M3(Hn3nco Jm3ghgbhmdnlb Hmdmamaggnal
(OCT) 8 mumamdmbimdny®o 890093900b @odmygbgdom, o 0bhGabghnbymo mmzsEnolb 303domal godmdagds
6900690 393m60m0300b JodmMbMab s 30839¢YG 3OMabmBMb. 0bbymholb 3Jmby MmGAmMmEEsmads 38309b¢h3ds, Bobs
3063ymoEnsdo LVO-0b dgmbggmae, doomgl EVT, Gmdgmoogobsy 21-38 (42%) 3663emgemy®sm doomm sghgdmads
00 29-909 (58%) - dbmgmE EVT. 83 2 233%3L 3Jmbeos dbgagbo bobyobo dobsbosmgdemgdn s dbaaglbo gedmbagmgdo.
36083b6gemm3060 bgztrmmmanymo 3ondzmdghgds 24-g bosmBg dmbes EVT 303096¢hgd0b 47.6%-80 o o 3obdozgbo
demhgdemoBamo o dbmeme EVT 353096hgoaob 51.7%-80 (p = 0.774). bogzmommos 363839 dmbdoghomodaznnl pbmb
04m 20% 306302960 semhgdemoadal 23n93dn, dbmemme EVT-0b 7.1%-0b Bobsowmdga (p = 0.184). 0bh&mo3Msbosgmydo
393mMagnob bobdotg ogm 14.3% 3obdd2960 sgmhgdcsdabmaal, dbmemme EVT-0b 20.7%-0b 60bssmdoga (p = 0.716).
3030MmdM030 3o gdg00, bBadoymab 3gdamads (23.8 vs. 10.3%) o badadymob BLy3wEMebyzknddgon (4.8
vs. 0%) (p = 0.170), 3600369¢mm3bs o6 g3obbbgozwgdms. ©abgsbs: hzgbn 33emg3s badl ybgsadb, MmA do3ngbhgool
d9000M7d0m oo Bogmo, Mmdmmgdog 899039690086 EVT-b, 9930 denhgdemodody 130h396908 o 60b 693 d0dmmgdol, Gmad
demhg3emoBob odahgos Botmdshgdye EVT-8g dgndmgds bagodm ngmb, 336930960 3odmbogmal mddhndoBomgdobmaab.
390092900 99900003908 MOLgM3dE0Ym dmbsEgdgol bb3s gbmazabnmedymo 39bhMgdnsb s dbadb yggdl EVT-0b

5bm30dgd9m JmbhHmmomgdsm 33¢mg30b, EVT-0b 33emg30b 606sowdga, 3obddzgbo sgmhgdmadoo.

dgmmgodn

3030960900. gb BgOO®LIgIhamo 33wa3e
©0d(h303907e08 Jombmb 16039MLo¢gHb LodgooEnbm
b3mab (3ombm, 083mbos) 0bbhopnEoMo gobbogmzal
bodgmL dogh o 03o3L 39mbobzolb ygEMoEnab
3Gobgndgolb. bBghommdomo obyméddobmgdymo
mobbdmds doemydye 0dbs mommgyma bydogdhobasb
bobygob 308000y, 33w930L obygdedyg. hobmzal
3Mohgboydo ogm RMA-0b 060b0d3n6bogmgsn gobgae,
30d0b, MmEd godmMogbgol 3Mohgmoydgon dmoEogos
3obgym RMA-30b 3po3hom bodommybdo wmmisgnom,
300009 30039600 ©ab3olb, m30emab bb3s os3009090L
(0000960 MgHobmdsmns, Mghnbyemo 3960L m3emydos,
o0 139000), O 35309690 Lggmo Iophadogdhgdom
0b dobobgdto bbgymolb 3dgdmbogoom, GmIgmbog
d99demm 3admbabyemgdal babobbolb goysebgbgds OCT-
89 00 39dmJdg9gdnl dmbgbs 9bd¢™0dBg. dggaec, 50
3030963ds (50 m3d¢m0) RMA-ab gobgzom, Gmdemgodo
96303696 maymomdmemmanol gdedhodgbhl Jomdpmb
baybogghbohghm dmbdodhomdn 2014 Bemal ds3Gogmabs
0 2019 Bemob 03gmobob 39omedon, sd3dagmazngmgl
hg960 RoGmzal 3Gopgdoydgdo. bLobyolb 30B30hdg,
bOYmymaom mamsmdmmmanyt dgdmbdgosbmob
960mo0, BOY39MbM JMegdhobgonmo VA-0b homamon,
mibmmiol ghoxnzolb godmygbgdom, obzghob
09030 45°-0000 30g3mo mbhmadagoolb (CFP;
TRC-50LX, Topcon, hmgaom, 033mbos; 3216 x 2136
309Lgmo), gEMOgLbgbymo dbgomaMoggnal, o
000mE0abnbol 3630069 8b630mamogznnl godmygbgdom,
000mgYmo  393090¢h0bm3zol gyaol gogsdmmgool
d9dc093. OCT dgdmbdgogdol godmygbgdom (Spectralis
HRA + OCT, Heidelberg Engineering, 3900903630,
390dobos), hggb dmzndmzgm Rmbmb Egbhdob
30Mm0dmbhomydo s 390 hH03emyda b3sbobgdgdo,
dognmolb 30° x 25° dmgymmdomo L3abomgds, o
RMA-0bs (o 08803bg09emo Gghobymo sbpghoal
b3obokgogdn. VA-ob aodmdzs hodhobs 5 d-ob
dobdogmBg, VA-ob  LhHbobpymo  Habhodgdob
dmbymongmmodnl (LED ¢odolb) godmygbgdom, Gmdgmog
3960m00690L ISO 8596 o 8597-b. VA-0b 3odmdzol
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103083089 mmsbdo ogm 600 ydbo, M3HmHadal
890003000b  gobomgdymmds ogm 700 ydbo, o
m3hmpodolb 3mbhMabho ogm idbmmgdom 98%
(3mbydo 3obomgdymmos ogm ssbgmmgdom 240
300/ ©d M3hmHodolb 3obamydymmds sbemmgdom
3 /8 oym) [12]. 0d dgdmbgzgsgddo, Losg 0.1-
0060 0bgdbo 86 ogm LEmGOE badobybgdo, VA
300m003mgdms 3bg3zgmmmdnl Jymbob boxydzgmdy,
33mbgl dobdogmBdy, Loeg y3gmody LEmMa 3sabybgdo
0.1 ghogymo m3hmhodobmzol ogm domgdymo.
RMA-0b gobg3ol 003bmdo aobzs Ggpobymo
b3gEdEobHgd0lb dogh (YM, SO, TM), bhymymazngmo
mnomimdmmmaoymo  dgdmbdgdol  boogydzgmBdy.
0000303080 (083306033000 mommgyem 308039,
03mdgomes LoY3gmabm 3mbgdhobgdymo VA, ©o
dogymabymo obyg d99mbds OCT-ob o CFP-o0b
303my969000, mommgymo 353096dh0bmzol. gobgymo
0693608d0b  sbshmdoyMo 3mBoEngdo B0sbgdY
6hghobyem  sOHgO0sbmeb  dodobmgdsdn. RMA-
ob 0bodhmdoydo dmBognd oBnabgdym Mghobywm
3O (H96M03b0d0 d0dotmydadn 3abobadmzhgdmes, RMA-
ob o oB0069dm0 Gghobymo s hgbaol Gmams
OCT bgobohgdgdom, nbg CFP godmbabyemgdgdom (ob.
©0335h900m0 3admbobymgds 1 mbemanb). Aggh RMA-
ob OCT bg3obotgdgdo godmzgoggbgm RMA-ab dmBogoab
3906b0bdM3MOE 8808690 Ggh0bymm ShHaM0sLbmSb
d0306mydodo. odohgoom, H39b Bodmaznygbgm
CFP 30dmbobymygdgdn, Gmdmgdns d00gdymo oygm
30b93000006 3-12 m30b 8930093, GmEgbsg RMA-goob
bobbenda®e3zgdal 3900emgdn Mgm®0 s MGOZS60BdYm0
30bd. dgbodsdnbo, adnsbgdymo sthHgtonl Bob 6
89dmm, ©dd03bg0 Mmoo dGHghnob 1306 o6 J390mm,
00939 088086907¢m0 3O (HgG00L EmBgdY dgdothg RMA-
900, Gmdmgdng 396 Jemoboxgopadbab 3903 Babs o
3963 13900 Hodog, d9Ladedobo, gmsbogogntbyb
Omamdg 60by, 330bs, o 33zadwomo RMA-gd0.
390m6mo309mo dodmmbol, gmbmb Lobgob, Bmbmb
bYOGgHh0bEo 3gdm®agnal bobgob, s geonbmaEy®o
Bmbob dmbmob gagdhob bogddab OCT dga3obgdgoo.
obg39, h396 8930030b90 3gdmMagoymo doogmbgdo,
Omam®y dobobgddo bbgymal, d0g-Mghobymo, byo-

Therapia Logomoggemm 43



44 Therapia boagomoizgemm

Moyemn 898ombga3zo

ILM, 0b¢hotmghbnemn, o bydcghobyemo 3gdmtmogngon
mnndmdmnbimdogmdo  dggagoolb  godmygbgoom,
CFP 3900939000, o OCT bgobobgdgdolb homzmom,
Mmdmgdoy oEnsd xmbmbs ©o RMA-gddo [ob.
©0do(hgdoma godmbobymgds 2 mbmonb, Gmdgmog
oh39bg0Lb 3gdmemogoal bbgowolbbgs dodgmmbl gobgymmo
Mghobymo  obhhgho  doghmabgzdoddol dJmby
m30emdo, Mm3hogyho 3m3ghgbhmdalb hmdma®moaznol
30dmygbgdom; a: dobobgddo Lbgymo 3gdmbogns
(606000006 33060809 dnbobgddo Lbgyemol d9dd60bs),
b: 36g-Mghobymo 3gdmMogns (6nbowob doo
39380y 039em 393060603007 o 73060 - Y3060 dobobgdha
bbgyemol d9dd®obo), c¢: g3g-Goe Tgddmyzgmmo
3990Gobolb  3gdmGognd  (d98myymo  doe
d938¢my0039em0 dgddcobob J39dmm), d: nbdhGamghnbnemo
390m®mogns  (bgbbmbymo Gghobol dogbom), e:
bydOhbymo  Jgdmbagas (bgbbmbdymo GgnHobab
9390mm)]. mbmb bobgob gobsedmdsw, mommgym
300089 bpgomeo  dogymodyma  dmgymmdol
b3abotgds. OCT-0bm3zob, dmemoobo Mghabob Lobgol
Mn9o 396M0oMgomEs BMLbmL 3gb¢hadn, Moy dgnddbs
00009960 Mghobmdsmnol sbggma dznMbognmdnl
33930000 do0l  godmygbgdom. xmbmb bobdy
3000b083MgdmEs MHmamb Lodgowmm dohzgbgdgwma,
Mhmdgmoy 3odmomzmgoms  (39bhMammymo  doab
Mghnbob bLobgoob. mommgymo 6ol dmemosbo
Mghobob Lobgob OCT-om godmdzs dgbdymes
3606 dmgdemab dogh 0bhgadotgdymo dhmacmodymo
186b3gmbmn0m (Spectralis Acquisition and Viewing
Modules, 390bos 6.0, Heidelberg Engineering). h3gb
300m304gbgm Spectralis-ob o3hmdodhy®do bgadgbhosoo,
Momo 39339930090060 Gghnbalb bobdg; mydge, my3o
00300 3Jmbos Lgadgbhornobmeb o3ozdodmgdym
dggomdol, hH396 bgmom 303mbgdhodgoom
bgadgbhognol 0d 06gdn, Goms Eo3MBAbYLITNYs30m,
Mmd Mghobob Lobdy LEmGoE dgrobrogdmes. dghog,
30639em 3080089, mbmb bydMgHobyma 3gdmdognnl
bobdg 0dmdgdmes 396MH0gem M o dmGmaBmbhommy®d
OCT bg3gobohgdgodyg nmbmEsb, o obagmadobmzol
bgdmeo  bodgomm dohzgbgdmal  godmygbgdo.
bodmmmm 308089 BMbML BMHMOIEg3H™OL 1396l
960m00bmd0l dgboggobgdmo, H3gb godmzomzamgm
gmoggbmoy®o Bmbol (EZ) Bmbbob Aodmbems
396hGowmymo 2 dd-00b0 obgl gobamgodo OCT
300mbobymygogody, Mmdmgodng bgdsombobgdymo
04m 390H030mMaE 0 dmMdmbhomymam, mbmb
3950h&30, o 3odm3z0m30tmgm badgommm dohzgbgdgama
000MmIY0o  393096¢h0bm3zal. 3ondmds EZ BmbMdal
bogbogmal 0bhgbbogmds o godmomzagms EZ Bmbata,
30ox030b  dOmaomalb  gybdgnab godmygbgdom
Image) 30maMmodym 1863b3gmymezodn (20boE30b
96m3bemo 0bbhohahgde, dgmgbrs, MD, odd). Bobs
0b63060dg00b mobobdo [131, EZ Bmb&ob ©gxngdhob
bogtdg dgndemgds @obabodmghml, Mmambi Mybo
30dmbobyemgdal bobo, Mmdmal obbzbogzeg EZ-ob
06933em0ma 36060 93306 g01em0d MO0 bebpamhgmo
093003000, 03780009890 Mghobob obgz3mom
1600mob  dgodgdom. gbhdomybdo  Gghobymo
0 hghonob doxwymzsgnal Mogolb 3Jmobogngagne.

CFP 30dmbobygmgdalb godmygbgdom, Hzgb d930dmbagm
d0g3m3opnolb Gogo (306M3gmoeb dgbody Mogodog)
396G omybo  Mghobymo  sbhHgbdoosb RMA-L
00030madEg. RMA-bs o 3mbmb dméoeb dobdogmal
300mdgo. Spectralis HRA + OCT dmbymongmmoody
0b®mobomgmo  godmbobymgdol  godmygbgdom,
dobdogmo RMA-bs 00 53mbmb demtol gondmds gebgznob
3-12 m3983, GmEgbsg 30300mdn dygmazn 3gdmMogngdn
3603369¢mm36000 0dLbmMMOn©O3b.

bpopobiozgdo s6oemndo

bhahobhogy®do obagmado hohabos PASW Statistics
39Gbos 18.0-0b (SPSS, hogogm, IL) godmygbgdoom.
doh39bgdmgon  bohggbgon ogm  bodyomm
bhobodHymo ©g300300L bobom. LHahobhogydo
0bogmodobmgol, VA godmdogm 0dbo gobpmmpab
300030300, Gmdgmog goMonddbs the Ggdmenyiznal
dobodomybo  gymbob  mmasbomdol (logMAR)
90mgymae@. bod Lbzoobbzd 23303d0 dgoMgdgdn
oMgarmobhos  dbogmmdomn  Habhobdgdom,
0mbxghmbol dgmmom. ghma dgdmbzgzs, 9b6g3Mnddol
336md0  mmgognom  godmobogbs  obogndoab.
0dmbo®hgzolb  gobobogmgdodno  360d3bg9mmaebo
3006bb30398900 3obobedmzms ba-330Mawhob Hhabhnooo.
bodmgmm VA-bs o bLb3o Jwobogy®d dgogagoh
domob gmbgmognab 3mganEngbhob gobbobodmamao,
h396 aodm3z0ygbgm 3d0mLbmbob dMmeydh-dmdgbhob
30090300, 00bomsb, dyminzamnabhymo bhxngo
093Mgbool  obogmodo Hodoto sbgnmaMexnnymo
doboboomgogmgdal (RMA-ab 0bhmotghnbyemo cnmgsgnd
©d dobdogmo RMA-bs o g3mbmb 39bh®L dmtab) o
39609Gmab sbmEnsgngdolb dgboggobgdmo Ladmmmm
VA-bo 0 3mbmb bydeghobymoe 3gdmMagoalb bobggb
dmbob. P-dohggbgdgmo < 0.05-00 mEybmdom
bhohobhgydow db0d369emmzbogo ngbs dohbgyema.

99093900

9L 33em930 dmoEe3s 50 m30¢mb RMA-ab gobgznm
(11 30003030 @O 39 Jogmo; Lodgomm odbogn, 79.1
+ 7.8 bgmo). gbMomo 1 oh3z9693L hobmywmo
303096(900L  3mmobogym doboboomgdgmgdl. Lobyob
308089, L0d3HmAgdalb Lodgowm bobaghdwazmos
©obobByoboEeb ogm 12.2 + 17.4 pg (003sdmbo:
1-35 g), bodgegmm logMAR VA ogm 0.77 + 0.58
(bbgemgbab gg3030emgbhn: 20/2000-20/16), s BmbML
bodyogm bobdy ngm 540 + 276 pd. MEELgMM M3omb
3Jmbes 030300; M3dE, 06 gmaagms 3o30gbhe d3zcozn
3ohomaghgdom ob dobabgdta bbgymolb 3gdmMagoom,
mdgmbog dggdemm OCT-0b godmbobymgdob batabbob
300398900 o 9bdgm0dobm3zal bgemal dgdgme.
©0060d030d0 ©8330603900b dgGomeon ogm 22.4 + 22.9
®39. RMA-0b gobgzol Lodgydbogmp, mobghzaEogma
39Gomal gobdogmmdsdn, ®30 m30mb Hoyhabod
Jodododo  modghymo  RmHMIMZYMEno,
dzolb  hoyphoboe  GOmamby  dJobdododo
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fMoyemn 898mbagzo

QOHmImogymogns, obg obho-VEGF 033bhgdal
0bh®oz0hMgomyma 0bgdingdn, bl hoyhows sbgo-
VEGF 033b(300b 0bghdozohmgommyd 0bgdngdo, bodb
hoyphobs gmaamool 3gdboxmydmoapal sobob
0bh®oz00hMmgomym 0699300, o 18-b hoyghodo Jocmb
demabo 300Mmggdh™adns (ILM-0b dogmabgom o t-PA-ob
06993000, Lagocmgdol dgdmbzgzedn). othgbogn bym
030b o6 Hobhomdgonod Mondg bobob dgycbogmmds
000600034080 ©033063300L dgMHomal gobdogzgnmdsdo.
dmem dgdmbdgdedy, Lodgoemm logMAR VA ogm 0.34 +
0.36 (bbggmgbal gd3n30emgbyn: 20/200-20/16), 3MbmL
bodyogm bobdg oygm 292 + 111 ud, EZ-ob BmbMdab
©099399H0b bog®dg ngm 489 + 569 pd

30db3aMo MGghnbymo sG@HgMa dngMmobgzmnddgdal
3630m3Mog0mo doboboomgdmgda: dogyd3ognab
6030 3960Macyho Mghobymo shhghonod RMA-0b
00a0emadg d93gabsnto ngm: 3o6zgmo Mogo, 4 (8%)
m30em0; dgmbyg Gogo, 28 (56%) m3zomo; o dgbodg
6030, 18 (36%) m30em0. dobdogmo RMA-0b s3mbmdcog
0gm 2774 + 984 ud (0ododmbo: 774-4849 pd,).
bodgobdmdngmgdnsbo d9030L9dg00b LoxydzgmBy, OCT
©d CFP 30dmbobyemgdgdol godmygbgdom, 22 (44%),
10 (20%), 0 17 (34%) RMA-gd0 3emobogozntobgb,
dgbooodobo, Gmagmby Bobs, g3z9Mmomn, o P3obe
h0dob. adhgbogmo RMA-3d0bmzol (2%), hzgb 3960
d93dgmom  LodgobBmdamygdnsba abhMobghobymo
mm3oEnob ©oEaghs aboobgdym abHgdosbmob
30306 mgoodo; gb dgdmbzgze aodmatnibs bhohobhogyoo
060gm0B0ob.

390mGmo307em0 330gmmbgdn o 3o3dnMa 3693Maddab
@m3d3ndbmab: bobyob 3080¢hBg, dobabgdto bbgyemal
39dmMmogns bobobo ogm 10 (20%) mzommdo, 3Gg-
Mghobymo 39dmMmogns bod (6%) m3zowdo, LY-ILM
390mMogns 32 (64%) mzomdo, 0bhGomghobymo
39dm®mogns 50 (100%) m3zomdo, o LYdGYHNbymo

(%) n.s. n.s.
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39dm6z00b spdmhgbols bobdaty
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sub-ILM

39dm®ogno - 46 (92%) m3zomdo. A39b d9303mbBAgm
obmE0sEngd0 Mommgym 39dmMmogn e do0gmbLy
RMA-300b 0bh®obmghnbym cmmgzogosb dmmab; bnd-ILM
39dmMagnab oedmhgbol bobdotg dbndzbgemmazbo o6
0gm 303d06mdo dgmazn RMA-0b Loe®dgbmob, dodob,
hmgo bYdGgHebymo 3Jgdmbogos dbndzbgmmzgboc
16Om 8000 0gm m3seo Bobs dbobglh gobgymo
RMA-g300b obmb (P = 0.033, bo-33006sthob dhgbpo).

3930060 dbgp3zgmmdal Lodmmmm bodobgzoggls
©o bbgd 3mabozn®d d9(09390L dmMab: Lodmmmm
logMAR VA-3 0h39bo 360d3bgemm3obo o@gdomo
3030000 Lobyob logMAR VA-mob (P = 0.006) o
RMA-bs ©0 3mbmb dméob dobdogmlb dmbab (P =
0.005). 030030039¢m dbo(hymInyd  Jomodghtgol
dm®ob, gmbmb bydmghobymo 3gdmbogoolb bobdg
oh39b69000 y39emedg dmogh 303d00L badmmmm 3y
dbg39emmdnm godmbogommmasb (P = 0.010). 83330Md,
RMA-900b  0bgomg®monngma  dobsboomgdgmgdal
9999hgool  3obbobobdpzMo  dbg3zgmmdnm
3000bo30bY o RMLbmL bydcmghabymo 3gdmbognol
bobggdy, hH396 hogopodgm 0bhGotmghobymo RMA-
ob enmzoEnob, RMA-bd 0o 3mbmb dméMob dobdogmal,
0 3369Mal, Gmagmbi gobdompgdomo 33memgdal
dyemh0300006h o sbogmodo. mMagg sbogmoddn, RMA-
900L 0bh®obghnbymn mmgogngdo demogh 3ogdomdo
0dymxgdmes VA-bmeb (B = 0.535, P < 0.001) o
mbmb bydGghbymo 3gdmbogoalb bobggbmob (B =
0.462, P = 0.001).

obmgnogngdn o693M0Bdgoal abphGOMgH0bym
me3angobd o bbgs 3mabozn® dgpg3gdL dmMab:
bobyob 30B80¢hdg, logMAR VA 33060 hodobmgal (1.04
+ 0.58) 0b6033bggmm3bo o 3obbbgozgdmmo
339Mhomo  (hodobgeb (0.93 + 0.66), doybgogop
0doby, Gmd 0go dbnd3zbgmmzbo yxtO® Lybdho oym,
300009 Bobs hodob dgdmbzggedn (0.49 + 0.40; P

n.s. n.s. P=0.033

obgGbhghobyeme  bydGgbhabyema

O n3aba
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Moyemn d9dombggzo
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= 0.005). byodghobymo 3gdmdogool bobgg 33060
(h0dobm3zob (291 + 139 pd) yumdm dgho ogm, 300My
3390h©oma (125 + 111 ud; P = 0.016) o Bobs (124
+ 153 pd; P = 0.006) $hndgdobmgob. o3 Lod Hodb
dmbob o6 gmagogms d60d3bgemmzabo gobbbgoggdgdo
a3mbmb Lobgggdl dmeab. bodmmmem logMAR VA-3
ohggbs 3608369mmm30b0 ogdomo 3ozdoto EZ-ob
80b&m0b g9399H0b bog®dgbmob badmemmm 30d0¢hdg (P
< 0.001). bydmmmm 30800B, BMbmL EZ-0b Bmbeab
©099399Hob bogddg dgho ogm 330b6s BHodobmzol (780
+ 570 pd), 306y Bobs hodob dgdmbggzedo (236 +
348 pd; P = 0.005). Lodmgmm logMAR VA 3306
(h030bm30L (0.59 + 0.39) yBO® 370 0gm, 300607 Boby
00dobm3zob (0.14 + 0.16; P < 0.001). 3mbmb EZ-0b
Bmbmob axgdhob bogMdgws logMAR VA a3gboomo
(h030bm30b 360336gemm3ba o6 goblbgszgdmms mMa
bbgo Hn3nbgob.

©0b3zybos

03 33mgzedo, h3gb godmgoygbgm OCT o
CFP, ®omo 89339dmBdgdnbs @obgywmo RMA-g00b
bOd3ebBmadnmydnabo 0bHGIGYHNLbIMm wmsEngdo,
008000909¢m M9hbye O (HgG0sLmeb dodsbmgosdo
00 dma39beobs oBnobgdgdol Jmaboxgogntgds,
Mhmgmbi 60bd  (obosbgdymo sbhgMoal B6ob),
33960000 (03939 M®B98g ©B0sbgdyma dhhghaal),
00 3900 (oBnobgdymo sbbghoal 3306) RMA-
9000 (odshgdnmn odmbabymgds). sdab 89dwga,
h396 3b6obgm oB0obgdymo RMA-gd0l 3mBogngdo
00300030039 VA-8g, 390m6mog00l dodgmmbo, i3mbmb
amH™m®9E93H™Ggo0L d9damdn sd0dbgdnl bodobbo,
o  30050myMo  3Omabmda  3obhmmmanyda,
Mghobymo Lobbedo®mzgdn gobmogodymons dos
69(h0bodn o 33900396 gLadadabo Myhnbyo d6ggdnl
bgodmamoy®d  1gbgol. Jwobogyd IGoghogzodo,
Jodom®ghobymo 000300909000, 3Mg-Mghobymo,

wahafgemo RN Bobo

n.s.

N0

SBTU[oN W 25960 Boba

n.s. i c pm o P = 0.006 o
n.s. 450 _P=0.016
2 400 [
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wopafaeme 1gee

0bhmabghobymo, s LydMgHebywmo Igdmmsgngdol
ddmbg 303096¢0L hoatmzgs dgndmgds Eoxmgkgbintoglh
Mghobymo  Lobbwmdobmzgdol  bow3zsmdom,
Mmdmgdog dod G9Hobobigh donsb. ®ghobymo
bobbendabeggdal B0obs OCT 8gdmBagogdds ohggbe,
Mhmd Myhobyma 3GHghogda d00sb dobednd G
Mghnbobggb, domo Lom®dob E3womgdol gobgdy,
36 Ha607m-396M07360 3o©339m0b vaNI0dIE 30,
169396 Mo 39690L Bob o 3306 [14]. 03 33eg30do,
dgboosdobo, hH39b yhomydom dg30Lbozmgm
bdgobdmdngmgdnsbo 3o3doMo obgye RMA-90LS o
0300069090 Gghnbyem sGHge0gdl dmdal, Gmagmb
OCT bgobobgdgdal, obg CFP godmbabymgdgool
30dmygbgoom.  Gghobymo 30 m™mabg3m0das
306035Ms© 3obobodmgmgds, Mmamby 9bgztndads,
Mhmdgmoy  33bhdomybda  dghodbymo  sbHgMoal
306390 bddo HmHEed dmAobadgmol [2]. mydgo,
Bybho Jommemmangdn 2gM 396 gobobodmats JoMaa.
B0bo 330mg3903ds, MmImgdoE dmoze3wbgb HGdbobol
dmbggmgool, ofzgbglb 8693M0ddmo 33em0emgdgd0l
bbgoobbgs hodo. dgdmma308909em Hndgdlb dmeoab,
39b3Mghoemo 8693008ds dmogozws B0z bobemghgdl,
bobbemda®emgolb @obbgkog, GmAgmdoy 9bg3G0ddol
30630 obgbs 3Gmbydosl [15]. Jsmmemanyto
33090900, MHmMAmgobog owanmo 8930 Lobhgdye
3O (H96M0g0bs O dmMHOL 8bg3¢08dgdbs o 8869390830,
303mB6399m0 0gm dOHIM0w 3ggmdo bodMamgdal
3ohgbom, 0bhndoob dgwoomyd gombadwyg, Gog
390300000 36mdngo [16,17]. Gghobyma gobzbgbhogmo
0693600839000 aMbgomds, Lobhgdydal dsthgboymo
0003000909000 dommemmangdo s d60d3bgmm3zabo
3039Mdmgdob 3GIMLYOIMOd 9wbodbym  33emg3ado
(606d h0dob, 44%; 33g9bwomo @odo, 20%, O
13000 (hodob, 34%) dgodggds 330d3bmogl, Mmd
d9dmbggzomn bobgmgdgdo Mghobymo sbHgkagdol
3900080 6o 0gmb Hadmymo dsmmemanyo
33e0¢m 909000 @odmb3g3080, GMAwgdnE o3d0Mmdny
RMA-90006.  00b08bygmds 33emg30d ohgg9bs, Mma
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fMoiyemn 850obzg3o

gobol dncOgmmmaogho s BYbdgombomydo
JbhmabmBgoo  dgodmgds  3obbbzogwgdmegl
3obgymo RMA-900b 0bdh®Gmghbymo gmm3sEngdal
dobg30m(303mbabyemgdgdn. 3, 4, 5, gbMogmo 3). Aggb
3030d6Omdm, Gmd 30000006 Bobs RMA-90L oanmo
3Jmbom shhghool 39009mbs s ILM-b dmdal, ILM-
0l adodymmds dgademgds doMgzngmn ogmb aobgzol
©mbob d983myn30b396. ILM-0b atdogo gmobhoydmds
(006300 dmeyemn) dmbbgbgdymos ssbenmgdnm 3000-
30,000-296 3d9¢hoE, 300009 LgbbmGymo Mghobol
d9dmbgg30dn [18]. odalb bodoMobdodme, 33869
b h9®0gdd0 gobgmgagmo RMA-gd0 bo3emgdao Bnobogde
ILM-0b 8096; 8333060, bobgmgdal 8mds 8g0dgmgds ogmb
d9ho o bydcghobymo 3gdmMagosl dgndmmgds ngmb
3930m R3MmM. bydbgHbme 3g8mbagnab yudm oo
6om7bmd0b 830mbgg39080, Hm3gmog bagotmgdl dgeh
OMHmL 30LMOOENNLM30L, BMLML BMAH™MOE3I3HMMId0

dgho d3Mdbmons®mgbo 96000 ©aB0sbgdal dodobm,
obgmo dgbodemm dgdeboBdgdal godm, Mmam®mgdoEss
3993069090 33908 Jmbmopywmo dbdopsb [19],
mdboogoydo Lpdabo [20], ®30b0l HmdbogydmS
[21], o gmbhmbgzgdhmdgdob oty byadgbhgool
39bg30 300M0bab 36 dobo EgaM3EENNL dhmoydhadol
dog [221. 9L godegds dghow 0gmb hodommo a3mbmb
aOHMOH9E93h™OL 3G ddodg ©odnobgdobsl o
30360 3900 30870000 IOMAbMBaLLL m30mabm3zab,
13060 RMA-90000. sbgmabobl, Doi et al.-d dmggobbgbgl
30H®9dhmdoob 890093900, t-PA-ob bydGghobymo
009930900b 3odmygbgdom, RMA-ob gobggolb aodm
103039 MYE0 39dmEmognol dmbyg 23 mzomdo [11].
03hmMgods godmoygbgl L3nd-6gomb dgmbyg OCT,
6000 903mghobom 0bhOIMgH0bmo 3gdmEmogns
omdmahnbgl, Mmad 30gmdghogngmo abhmamghobyma
39dm®mogoal (74%) dgmbg 3030960L 3gmbs yudm
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Moyemn d9dmbgnzo

B30 dmbhmdghogogmo VA, 3o0Mg dom, 30bo3
390mMag00 06 3gmboom (26%). mydEs, 930mMgdl o6
00yBghoom d9doboddo, Gmdgmog booydzmao Y93l
39dm®mogoal bobabbl. dghog, doo Mghobodo RMA-
900b aobggzol godm, 0bhGotghobywmo 3gdmbogool
bobdotg dgodmgds mo30bmazoE JRGOM dowamo
0gob. ombodbymds 33mg3ed, OCT-0b godmygbgdom,
00 300093 9omdd Bobs 33mgzed, omdmohobgl
0bhmadghobymo  3gdmbogool 360d3b6gmmaboc
domoamo  dohggbgdemgdn [23]1. mydgs, H3gb 396
706034mxm, Omd 0bhMobghobymo 3gdmbogoal
MomEgbmds dgodmgds oEgdom Jozdamdo oagmb
bydeghbymo 39dmMognobmob. RMA-ab gobgzal
d9dmbyg 3030969080, 0bhBobgHobyem Igdmbogosl
dgndeoo  3odmobzomb bydbghobyma Jgdmeagoal
3390000900 Gghobodo, gRmbmb ggbdh®do [11].
33960bogmmdnl Godgbodg Lhbanhganss dmbbgbgdgema
3obgymo RMA-goobmaol [5-10,24-26]. dom dmbal,
RMA-900b 30Gsdohn g3mphmzmaggmogns bdoMso
HoMogds, 30600000 030 dgoMgdom d8©30MNd
0gMsdogmo 9ugdho 0o ©sddwa[5,6]. hgzgbo OCT
d900989000  boxmyd3zgmdy, H396 3x30dOMIm, GO™I
306330600 BMAHMIMZImoEns dMos dgboodsdabo
RMA-0b dgmbg yzgeme 303096¢0bm30b, 306000006 33060
(0030 dgdaMgmil ©sadnobgdgmo sbhghoal g39dmm
00 09009300, OmMYmgdb Jmagymopnslb. dgmby
db®og, Bobo o 339tomon (Hodgdo dgademgds R3b ™
9893096 mogmahogl, Moy 063g3L gdugszayhn
330 g0900L  ©00gd390m980b. 0da30Mo, Lagobm
096909, ghmobOmymoE 3030J30mm gyhoomgds RMA-
ob o Mghobymo sbHgtoolb dgotgdom dmBogasl,
33960bommdol  oggadzobal, gobboggmbgdom,
3060030600 RMAHMIMOaNmoEnol EOhmL. Gghobymoa
0hhgboymo  mgmydoob  dmdophgdywo  Gobgob
dgbodmgommds, Gmpgbsg bgds ©odosbgdymo
M9h0byemo dbhghoob JmagnemaEns sbg3g Botdmowagbl
93300 bogoblb Pgobs RMA-gdal d3nGbognmdsdn. od
33930b d9dmyn30L Lobom, Hzgh Madybodg aodhmMa

0003b08bgm. 3otzgma, MghGdmbdgddhymo ©adonbol
300m, d39Mbogmmonl bggds o0 ogm PboymGImo.
mydgo, h39b go0mzomobbnbgdm, GOmI Lodmmmm
VA-g00 o6 oym dbodzbgmmgbo doggMdmgdymmo,
33960bommdnlb dhmbmammgdol mobobdo, o oM
gmaogms 36033bgmm3zebo 3ogdodmgdn d3yGmbagnmdnl
390m03g0bd s RMA-300b 0bdh®obghnbym gmmgsEngdb
dotob (dmborgdgdo obsd bohzgbgdn). dgmyg, 30650c0b
h396 3o3dmdgm dbmemme bndcghobymo 3gdmbagonl
,003o0g”, Mo Bmbmb B-b3oboMgdab bgdombomgdolb
300mY969000 3mM0BmbHagYMa© o 3960 hH030mmMa,
figgh Byboor 390  dg3dowom 893398090080
bydeghobymo 3gdmMogool boghmm dmEgymmoy,
00 d0dmdom, Gmd gb 3gdmMagngdo, bozdoMaomo,
M9(h0bemo bodbHyob MG 3ebdmdogngdedo 3GE3gMEYLD.
dgbodg, RMA-0ob 0bhGotmghobymo mmmgsgool B3bho
d930b900  obygd0bmobogy Mmymos, 3ozdo®mdo
dgmao 3gdmeogool 360d3bgmmzabo Momgbmdnl
30dm. 0d330Mmom, o0 33mgzado, h3zgb dg30x30Lgm
0bhMIMH0bymo mm3oEnd, Mmogbsg 3gdmbogngdo
06LYd0moE ddLbMGInGEs. doybgoszdm 0dobs, Gmd
h396 832900, Gm3 bogoMenwgzn 0bhMabdghobymo
m3oEnd Lobokagomms bamsbowm d3xMbogmmdnl
3Gmbhmgmeab dgthgzabol, 363039 03080303 30, bobgmal
bo®mdob 0dogMmymsp dgnsbgds dgadmgds obg
0bg dogmnab Labathggomm demdmhbogl dbgozgemmdnl
36hmabmBol 3Omagbmbotmgonbmgal 363037 93080d0.
00 0o, sbo3mob dgbadedabo Joghotoghgoobs o
30ho®aghob m3ghognob 9mgdhgdo Ladmmmm VA-8g
bGYMOo 390 ©aNgbmMEIL.

modg®3hnmab 63bbs 0dymxgds Mgpogdpnsdn

Scientifc Reports (2022) 12:503 | doi.org/10.1038/
s41598-021-04500-4
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30M306©NJA0L 06BVIGIDN N30 2

030096M bdbEM3MO,
39m-bobbemdo®zms V830098900b gdotHodgbhn, ddnmb emabogs, GmAgbhgha, dobgbms, odd;

3mab L. 209,
390mb 3emnbozob dgnEnbob o dommazndomemanol gdsthadgbho, Gmhgbhga, dobgbmds, 5dd;

Yader Sandoval, Allan S. Jaffeo

20bp®mogho

domgomoydol 363039 0byatdpo (MI) dgodwmgds 3obgnmakal domzgamwoydal dogh 7963080l gedMmomm
dmmbm3zbol 8/06 853306 g0 dobmgoal dmb, 363039 smgHmmEOMBdMBII0 Bmagal Esmm3930L 3G3MLIOMONL
306 m09080; 838 3amddmgmdsL domgzamnydal 0bgsmdpo hodo 2 (T2MI) gbmgds. Gmami MI-ob bgoobdogho
93900306 EMOML, 16d 3GLYOMOEIL domzatoydol 0dgdool 3emabogyMo dh30E3909gds, ©033bmBal Ebabdgma.
9L 3aMAdMgMOd BOPEE N3ZbMLAHNEMFOSNd 38ME0dIYM0 Hrm3MbBabol 8bdgm0Bgdal Btan dgMdbmdgmmonl
3900 0 1393006000900 3M3LBLYM3gm dmmg-  3Mdgm308b 30rM3abmBgL. 3®LgdmAL dgdmyyemn dmbaigdgoo,
Omdmgoog aobdocmHezgb dommzol mIhodsmyd bhHGMHgzngol, 30650006 T2MI 39hgcemagbymo mdngdhoo,
3006bb303909em0 ghomemmannms s HEM0gghgdnm. 33a30Ma, 83 383096¢hgdL 0bngnysmyGo dmams bdntogdom.
do®omoE d36nghl Jabol ghmosbo gobdsdhgool sMaMbydmos. b ©m3ydgbho Bodmawagbl T2MI-ob dgbobgod
dmbo3939000b bobMyBL, MM Jemnbo3MLydL ogbdsmmlb dobn dsmmazndomemmanal goggdedn, Mmwmoal 1bos dmbgl
©00036mB0L LAy o dobmab 393806070 mo d3nMbagmmogdal Babdsbmgs. sbgzg, 0go 383LhgoL 3GIMbMBL,
dbgblb 3mEbob ©ya30E30¢H0L 0IbHNRNEMYISL 8 33363000L Mg3magboapngdl. domzstoaydol nbagstgho (MI) séab
bobGmmdn, MmImob EOhMLIE domamoydol N2HgEgd0 330090086, d0m3amEnydal 53630000 dmMIdMdzgdsls
dmmbm3bslb dmdmal abosmabbol godm (1). dob danmo 8g3b smghmbzmghmdymo gmmagal 363839 ab®3930L
(Bomgatmoydob 0bggatgho hodo 1 [TIMI]), 96 domgzamoydol 7963000m dmdatrdgg0sbs /80 dmmbmgbol dmmal
09gmabb0b 33e0emgo0b 99390, 363939 smgOMMOMAdMBOL 3MGOLIIMINL d0H™d7dd0 (Jnmgatmnndal nbgzstdho dhodo
2 [T2MI]) (1). ©gEgb8atgoymo godmdzgybgdymo dmbaigdgonl beymymazngmo dndmbogmgal boggydzgemdy, gb 9bgsatndo
dbgblb T2MI-0b dgbsbgd 0bxm®AsE00l 3ogemnobgdsl. ngo dbgbl bagzemm3sb690900b 0bhnR0EnMgosl s 3obigdl
930396000300, 5396m¢H03-b39E0x303960 BoEamAnb hamzwom. dggoboddgdol dghatrmagbymmonl smastgdolb gdom,
030 badlb 3L30dL 0bnz0YIEYMm0 dmzmal bagoMmgdsl. sgMgboymo d3nMbasmmaonbs, 08300000 33b3wg0s. gobgywmo
RMA-0b ddmbg 30309600l Bobs 33em93080, MmAmgdbsg hoyhadoom 300Mgdhmadns t-PA-0m, 3mbhm3ghogogmo
300mb839¢m0 306 Lo 0gm 393096t g00bm30L 3B gm3gHsEgema nbhMatghnbyma 3gdmmagnnm, 3000Mg 3530900 g00bmz0L
00 398mMagnal gatgdg [11]. m3di3d, dbgzgemmonl 3Gmabmdal 3o3domo 3g3mMmagngdal bbgs ()n3gdmab 296 300093 oM
39L603em0my 3oMasw. dghog, dzntg 0bxm®mTsE0d dGLgOMOL gobggmo RMA-goab 8bg0mamaaz0)e dobobnomgdmgdls
0 0b¢h®aMgHnbyem gmm3sEngol

3maboznMma 3M3g856¢o300

303096¢hob  3G98gbhogngdo  odm3nEgdymos
30mmO0mmmansabs o 3mobogy®d 3mbhgdbhdy (2).
dmbogdgon 330036m0gb, MmA Jogmgdo ya3dm bdoto
3900006 T2MI-goom (Ww46%), GmEgbog 0030303900
J036m bdotMo dgsb TIMI-gdom (W71%) (3). T2MI-
ob dgmbg 303096(900b PIMS3emgbmds dgalb ndgdoom,
Omdgmbog bb3s os30cg908 063930 (Mbgonb 3bGMogma
1). 8mgoghmo dgob gmbdmbodymo ghomemmgagngdol
303m. 009000L ©0oabmbGhNMgds 3hohoggmo badoos.
T2MI-0b 39mbg 303096()90L bogemgoo dd3m h3nzngmo
0396000 o y3udm blodow odzm Jmdabo ob bbge
oh0dma @odmzmabgds (4). gemobogydo gabbbgaggds
300mb393900m00  bogbg. 3og0gbhgool oM3zgym
9396030golb, dom dmMab, Joggdl, boboddymgol
0 ©000ghob  dJmbggdl, dgodmgds 3Jmbrgm
Omamby T2MI, obg T1MI, dgydhbgzgmo dphodydo
30dm3mnbgogdom (1). oMwosmybdo Hem3mbobal
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(cTn) B3Gob dgmby 3o3ngbhgol, dboo o/sb
3060bon dodmmbom, 363039 MI-0b ©0ogbmdal
©obdo dgbadgmgdgmons, M40 9anmo og3b 0dgdosl
(1). 0dgdoob 0mMLYOMO0LLL, domzgotoydol
063039 008006900b ©0o3bmBos dMoznmgantgdymmo.
306000006 T2MI-gdo bdoMo ya3bem dgodg dobdghodol
dm3mabgdns, dgndemgde oanmo 06 3dmboglb ndgdoy®
I@9dhOmIIhPImaOIBegw  (333) 8909aI0L 96
300meMmany® 3odmbobygmgdgol (5,6). oogbmbhngyoo
39930090900, Gmambogos 60bBsabgma godmbabygmgdo,
dgodmgdo gadmamogbmb mabdbengdn os300090930b
3odm, GOmagmbgdogod modzdwmol gondobdmogo
0396930mbotgds b 3M0(hngPemo os39(g0o.

30mg0dommmans

06Lyo™AL dmmbmzgbo-dnbmgdol ©abdsmabbol
d6ogomo dg9gdoboddn. Bmagoghmo doMoodod dbgbl
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fMoyemn 898mbagzo

303m960L gmMOmbatyem Lbobbemol bo3ods; mydge,
T2MI-goob  3dMozmgbmods  hMogghodmgdymos
060 3mOMbIOIMO  gHomemmagngoom, OMaMOJd0E3es
70680000L 899306090950 d0bmEgds /86 dmdspgdnmo
dombmzbs 5063000089. d9dmb3zgzoms YaMogzmgbmdsdo,
Mhmambhi dobmegds, oby dmmbmzbs bogzaMoym
1O0090mMbs33Y08, 3068306 36 33O,
m3bdbemgdn 3O MbaGmo sOHIM0M0 85390500
(CAD) 96Lg0m0d o bL0ddodg gobLadmzmogl, 6
©mbgdg 096900 dmmbmzbs-dnbmgdal abdsagobbo,
Momd 3ob30momgl 0dgdno.

30M39300(H3M3900 O 330 Mbadgdo

CAD = 3m6Ombatymo smHghomo 008300900

CTn = 306OE0smybo Homdmbobo

933 = 99dHO™33MM3M 38

Ml = domgoatmonydal 0bg3obdho

OCT = m3(h036-3039609009m0 Hdmamons

STEMI = domzgoboydol obgotdho ST-Lggdgbhob
dmdshgdom

T1MI = domgaheondolb nbgoddho Bhodo 1

T2MI = domgaheondolb nbgoddho Bhodo 2

60660byem0 godmbobymgdgdo o
300mbymymaoa 3630ma3Mx0d

306Ombadhymo dbgomamonns GHobymam
303m0ygbgde T1IMI-Bg 303096hg00L dgboggabgdemoco.
T2MI-0b dgmbg 30309bhgoobmgol, yBO®M oo

3060009 Md (€003308Mb0m 5%-60%), bdodag sbabagh
60 HG0Y 3039eoE0dL. MOMbaMI 3bznmaMOxnnd
3600 100%-0m d30dbmonodg g3mmagdol aMmagzal
300060 m. 0330 063m®Id30d 33w gbol dmobgbl
dm3mady, Lobabagdmm 096908 nbhBd3MO MBIt
30dmbobymgool dowmgds ™m3Bogyc-3m3ghgbhymo
Hmdmamoggnom (OCT) o6 0bh®o35L3ymatymo
ImOM039M0m0  33mgznm (50-53). ©EIME3TIW0
Bmmagdgon, mydgoms, o6 Batmdmoagbl MI-ob
99b3em1803L o 6oboboo 3030gbRhgddo LhsdamyMo
bhgbmgamoom s sbNddhmadyc 3ogngbhgddo (52).
3mOmbadymo  sbgomamognal Mmool dyomgwo
obg3g 360836gemm30b0s, abgsg, Gmambi dgdwoamdo
3396Obommds, 3060006 omdmhgbgdo dgodemgds
d90330mb. T2MI-b dg0dmgds danmo 3gmbogl
®mOLbhGJzogm CAD-00b6 ghmo ob dob gohgdy
o 303096(h9080 8630maMmIgNme bmddswmyMo
30Ombsdmo sbhghogdom, Omammogss b3sBdol,
990meo0l, SCAD-0b, 96mmgmoytmo obanbdgnol ob
dmOHob abgdpoab godm (54-58). 0bhGsgmbOmbobyma
0MmA00 968 99b3eyB0yH0 TIMI-0bm30b s dg0dgmgds
300mB399em 0gbob mAbHGYJ300basb, Mmambogss
306Ombadymo 13sdda (59). MI dMdMAOLHOYJ30ym™o
30Ombotmo 3h(HgMogdom (60) o6 3303806900
MI-ob  d3g®hodgol. SWEDEHEART-80 (33300360
390-bobhgds  3h3opadnwgdgddy  oxwydbgdywa
dmgmob  goadmoghgdoby o 3ebznmotgdobmazol
3ol 003000909000  EGOmL, dgxobgdymo
93m3gbegdymo mgkmadoal Gygbdhdol dobyozom),
Ml 30am0ObHGYJE0mo gmmmbidymoa sbhhgbogdom
33b300900 MI-gd0b 8%-80, GmAmgdoy ow0sb
306OmbMm 96g0mamagzol (61), GMIgmmmszsboy

— Ogdebiebdgde

atnaa gabdofredgiyen
T odbgfdenyren CAD-nm

g CAD-nl mabdbemgdas:

abgedduzabyegm CAD
wanigdom, Bolgal
ng:oﬁnhnb Ihframaangoneg.

ma4n afras CAD-ali
aehdneagin:

18 g Beemgmi grbhmengor
ofnggim.
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fMoyemn 898obggzo

domgataydol abgatdnn @odn 2: domgatenydal 63039 nbagatdhol djmbams nbgnenbhmds (%)

80
70 4
60 4
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= 40 4
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04
.2 B QDG DD DD PO PO @D D ES O DS AR QD
{&’@{\1@2&(}\@ e %ﬁs\i\‘}t@%‘%‘ Qifg(% 'gs“.?goé}%@‘ q@\’ﬁb‘?‘g\'@a@;@b‘;ﬂé‘%iefwﬁ\i@;@ -9?@
R \F b 2N . s .
0'%'\2‘5:{\'4&2)(\-@»(\ e\l}@&\%‘?“:\ 3 ég’) @?‘ & e &y \\\L\,. ‘3\?\}\%@}
& TF T e NN (O ¢ & Y
) S ,(55\ RO <& & bo‘a\ O
%o&h © Q?;bbb ‘boo © & S & F

18%-8d0 ogm T2MI-gd0 o 82%-00 - T1MI-goo. T2MI-
ob dgmbg 303096090 dmboal, MmImydog 3ownsb
3060mbaMm 3bg0ma®monnsl, CAD go3mEgmgdymos.
CASABLANCA-30 (3omghghom dmgdymo b60dydob
bobbemob 86J030 39GOPNM3LNEMYE O350 g090380)
(18), LooE y3gmo 3930960 dmABg3bm T2MI-0m
hoyho®Es 0b30ma3Maxny, Essbmmgdom 60%-b
3Jmbd 50%-0060 mobp®yJens 2 Lbobbemdotemado.
bb3d 33939080, d0dmEamyMo gdbobogmgds babobod
00039009000 b 3dodg CAD-00 (32). gyeob dogbogn-
gdmbobbymo HmdmaMaggns (CMR) babotggomms
domzomeoydolb  oBosbgool  dwmbgbbaphoymo
9h0ME®305300L 33mbEbmOd. dmangho dgdmbgggedo,
CMR  sobphyegdlb 3863039 MI-b, doybgaze
3030maMox0mo 3Ohmdmgdol sG3MLIdMONL godm
(62). 3dob Abgosbo, gmembsmymoa 3maddoyhgdymo
HmImamoxogmo sbgomamagns (CTA) dgodmgds
©0339bdommb  boggydgmoe  oMbgdymo  CAD-
ol 39030090080, dmmbmzgbo-MI  (domgaboydol
0300869000 dggob0Bdob o JmEOMbaGYmMO 833800900
306LoBm3my, domzaboydolb @Hodo 2 abgabdhob
©Ohmb) (NCT03338504), bowog 3530960900 3ownsb
CMR-b, dbo: 1) gmbmbatymo CTA, 3mddoyhatdymo
Hmdmadogoom  JowmEoydol  godmmgms, o
3m330habymo  hmdmadogoom  dopgdywmo
BMJ3ogmo bogoal Mgdgazn; b 2) 0bzsdoyco
3060MmbOYm 3bg0maMex0s OCT-0m s 063380300
3MagdEoymo bogopob Mgdgbzom, dmazebaonl sbowm
000990b.
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39ME0dmyMo HOm3mbabo

T2MI 3Go@s 30030707 e0d, 30000006 030
dgtho 33Mdbmondmgs cTn 86sgm0dgdol dndstm (63).
momgdob g3gmo 33930 oh39690L, GM®A T2MI-ob
dgmbg 303096¢hg00 oh3969096 cTn-0b RGO ©EOdS
90h39690amgolb (mbgonb gbdogmo 5). sobmmydhyco
3063960M330900 8 33090900 Lghye gaBmdzgol
dmtmob yu3hm domomns TIM1-0b bHmb, 30000y T2MI-
0bob (19,27). 36bgomdb bagdatmobo goaxam3s, mydao,
063 d0bmmybydo doh39690emgdn s sby bgboymo
33090900 cTn-do (©gmdd) 3obobbgaggdb TIMI-b
T2MI-0b38b6 dom3o®Enydolb aBnobgdobgsb (38).
033930000 g3odmb3g309, ™A 383096900, Mmooy
33006 399m006, bd3HMBgdal 3ebznmodgdal 89393,
d90dgmg0s 93969000696 cTn-0b Brol a/0b oEgdal,
oOhmob dmgmg 8399mgg0dn, ©OM-3mbEgbhMagnal
9670089 103G bgmo Eomdsbzmal godm. dmgngho
bg®0sdn, MI-900b #26% 33b300908 0333060 (64).
domomo dgmdbmogmmonl (hs) cTn dbagmodgonl
00096330  ©og39bdamgos  yxmbdm 36339 MI
©00036m3900L HGsbbemognsadn, 3mbzMgbhamaow dadab,
MhmEgbdg bpgds yxdm bojgmgdse dghdbmonstg
000089000006  goobgms (65). 39bhGomyko
0embHGE0d. ©033bmbhngyMa dnamads bagdgm 363039
dom3o60ydal 0dgdnnl dgmby 3o3096¢h300L dodstrm
domgaatmoydol 0dgdool oGHMLYOMONL docmdgdda,
domgomeoydol  oBoobgdol 0ogbmBo yxdo
330600hgbos, 30d0b, MmEs 0dgdool 3MLYOMINLLL,
dgbodmgdgmos  T1IMI o6 T2MI. CABG
30Ombtmo s hghool dgdmzmomn ghoxnho; CAD
30OmbaGmo dOHIMOYMmo ©883500908; CT
3033090960 HmdmaMogns; cTn = 30MEosgmyho
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fMoyemn 898mbagzo

Radovanovic (AMIS Plus)

Javed (>50%) (Angicgram within 2 Years)
Gaggin (CASABLANCA) (=50% 2-Vessels)
Baron (SWEDEHEART) (= 50%)

Saaby (DEF-AMI) (=50%)

Sandoval (DIAMOND-T) (=50%)
Guimaraes (TRACER) (=270%)

Gaggin (CASABLANCA) (270% 2-Vessels)
Meumann (BACC) (=50%)

Lopez Cuenca (=50%)

Spatz (VIRGO) (250%)

0 20

40 60 80 100
(%)

W wdbnfydeee gnhnbimyta sGogfemt magamds W Bagahylyera gnbnbumyhn sbanmafumn

HOm3mbobo; 933 = gmadhedmiobomamads; GDMT
= gonmonbom dobmymo Lodgpognbm mghodos;
IVUS = 0bh®ozobggmodymo  gmb®odzghomo
33m™939; MINOCA = domgohoydob obxoddpo
0MomObHGYIgogmo  Jombmbabymo shhghngdom;
MRI = 303b0hm-mg8mbobbymo  HmdmagMoxos;
NSTEACS = 00o-ST-bgadgbhol dohgdol ddmbyg
363039 3mOmbomymo bobpdmdo; NSTEMI = obMo-
domgomoydob 0bgotdho, ST-byadgbhol dmdohgoom;
OCT = m3phngyc-3mdghgbhymo Bhmdmahoxny; PCI
= 30obobgzgdo gmembobymo 0bhghzgbzns; SCAD
= 3mbOmbodymo sdhghool L3MbHObyGo ©abygduos;
STEMI = domzohoydob obgotdho ST-Lygdgbdhol
dmdsthgdom; TIMI = domgoboydob nbazadgho dhodo 1;
T2MI = domgomonydob nbgzatddo hodo 2; URL = dgo
boEbmdsd M dmzoMma. Ndgbmbhngnd dohzgbgomgdal
99399(hob 303bo(hnody 3o3mgbol sbogbl sbogmado
©5/06 Bdmgobo, Mmdgmog godmygbgdymos  hs-
033emgdgbhonodg o 39393 (66). Bdmanghm
33mg30d0, o6 obob T2MI-0b ©0ogbmdgdol Bdbgs
(36). 03 306m0d90dn, Gmd T2MI 303d0bgds cTn-ob
bogmad doh3gbgogmgdl, Lo®BIPbms, Gmd T2MI-gdol
d9aMgdomn MomEgbmds 1a3dm dghow 3ondhpgdo,
goMg T1MI-ob. odob UbodoMobdnbmeo, 363039
306OMmbaGymo bob®Omdgdnl 60bBabymo badtmabmdm
doh39bg0emgdol (APACE) 33930 330d3bmol, Gmd
cTnT-boob dgobdgdom, hs-cTn-ob ©obdoMgdom
0009600930306 909em0 obogmo MI-930b 3dMozmgbmds,
BokImaagbb T1MI-gdb (65).

doamds 39x33bgd0bd © ©N3bmdal dodotm

dmamM0mdyeo dogmds T2MI-0b dodotdm bohggbgdnd
390600y 0gybh®OE0dY. ©0gbmda bogoMmgdl:
1) 3o o/0b 3060@bo cTn-b, $ dohzgbgdmom
>99-3 39M3gbhomBy; o 2) domzotooydolb 0dgdoob
3m0b03n6 dh303909emg00b (1). Gmogbog boddhmdgdo
©o 603bgdn oMos bomgmo, bodo Pbs 3ogbzel
d0m3o®nydab 0dgdool mdngdhndo dbh303909egdal
dmdgdbob (5), dogomoma, amab godmbsbymgdal
domgool glom. dom, 30bog oM og3m 0dgdos o
dmdohgdnmo cTn >99th URL, 9430 domzatdoydol
©0008000900. dom, 30boE 0gd3b 039300 s cTn >99th
URL, dg0dgmgoo 39dmbgm dndo 1 ob 2 domgodeoydob
0bggodgho. CHF = gymab dgandgdomo 33domabmds;
CKD = moh3dmal gbhmbogymo oo3s0900; ESRD =
000 3dgmol dmm bhaoob oo3009ds; URL = Bgoo
bogbmoabm BemzoMo. doMzgma bodozgdo dmogesl
©9homyd abhmmoob o 30Bozomycm dgdmbagdsl,
cTn-ob  @odmd3zgdbs o 12-30bbMnsb g3a-90bL.
M30mEmmanymo 33mg3300L godmygbgds dgndemgds
dmbgl dgdhgzomop. mygn 390 bghbogds 363039
domzotnydob 0dgdonl bomgemo dh3n3gdgemgdab bobso,
h963d0bo domgamonndal adoobgds yutm ydamahgbo
doohbgzs. my3o boboboo domzo®ooydob o0dgdos,
T2MI-0b 3obbbgoggos T1MI-0bgob 3mobogyMomos
©0bodYmgdyema. T2MI-0b dgdmbzgzoms Jaogemgbmds
060l o6d STEMI-gon, Gmdmgong bb3o a030c09d0b
dgmMgymad. 8333000, 0dom gods, MmImgdoy
bLBMORO oMomzabiymabymo ©0agbmdo ©o/ob
mgModnos bohzgbgdn, dga30b9090L dgndemos dmaEoEmb
30b0d, Lobod LoggydzmoE dymen 3OMOgdgdn o6
©03L(H00gYM .
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360 mabmdo

T2MI-0b dgmbg 303096()90L og3m dbaagLo ob Yuc®
domomo  ygzgmo d0d8gdom  bozzommds, 3oy
T1M1-0b dgmbg 353096090L (godmbobymgds 7,
mbmaonb gbMomo 3), Bobogmmdcmoz odohmd, G®I
3603000 3330 d™0Ed3L 3O0(H0IIWIE 93303gMR
303096(h90L, ®obdbmmgdo V3000909000, O™
om0y 3oMom3zobinmamymo bogzommaonl o
doGomoEn 3Msbobymggmo 3oMomzsbgmabyma
dm3mgbgdol Mabgo. TRITONTIMI 38 (33939, MM
39930bc09b mgMmdnymo 3odmbogmgdol gondzmogbgds,
06OmddmEohgdol 0630d0mgool m3hodedsgoalb gdom,
36sbyamgm-mdmddmmodomn, domgabooydol
000306 JHob EOmb 38) 33mgzedo, T2MI-ob dgmbg
3930960900 3Jmbom dMYYm0 JaMEom3LNEsMEo
bogzomalb 3-zgMoes odkpomo Mobzo (10).
CASABLANCA-30, T2MI-0b 0630009600 obgbs y3gams
3089800 o Jobamzabgymamyma bogzoomal
36mabmBocgdol, 0bgzy, GOmamby mddmdophycdo
439mo-008980m L0g30mOobl, dMsgshowmyda M,
39mob 33d06obmos (HF), 0bbymbo, BMsbdodhoymo
0398060  dgh93e, 39G0xgbdoymo  sbhgdoyma
30Omymgds, o @ymobdogho sbomdos (18).
3393900, MOmMIwmgdoy Rmgybobdogds dbmemme
303096(h908g9  B3ngomom  d3ghdo, bdodop
300m6M03bo390 domagmo Mobzolb dgmbg ob 3Mohogymon
0300dgmay3 3530960 g0L, GOmambmgdogs 9M0sb

dnm ool A63030
adgdng

+*
+

ndgdnobmab ghmotm
+

dnmgafmngtol ndgdnnl
gerabagyfon dognugdawrgds

Brofodeyia
b

madogmo Golign

08donl gofgdy

_ f +

gefmngdob gfmdmbool 99-7 déguabhocn
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393096(hgo0 B0bBabymo mo®m3dmol 883000905000,
00 339936M096 YRO™ Jgmombobybzgmo 3G mabmBol
dgbobgd (27,28). APACE-dn, T2MI-0b dgmbg 3030906¢g0b
3Jmbom ohom3zobinmodymo s y3gms dodgdom
boggomal 120-emosbo dshz96909eman, 8gLadsdaboco,
1.7% o 4.6% (27). T2Ml-ob dgmby 3o30gbhadal
93603mgbmds  33mgze MM om3bYmahymo
0089890000 (godmbobyemgds 8), GMobog a30d3bmdgb
3393900 3M0(H0zgmoE v30Igman  3030gbHgdal
dgLobgd, LowsE ghmo dgmazn 3obom3sLYMIMIEa
0003900900 8 3O0H0ZY 003500900 Bbab
b03300mm0b doh3gbg0emgdl (67). dnybgoezo vdabs,
3Mdgm30000060 ©0bodnzadn o330MH3900L dJmby
3393900 oh3gbg09b6, O™ oM om3sb3ymatymo
b033000gMOd @d3MEIMIdYMs o bbbob bnggwomol
24%-43%-b (13,18,35). 033306Md, oGOLIOMOL
d9bodemgdmmogdn, dmbgl domowo Gabzol dgmby
303096(h900b 0009bH0R0E0MYds S Fdm0 Fadmbagemgdol
30702m09bg0s. T2MI-0b 96 domzgatoydal odnobgdol
dgmbg 303096¢gdL dmbal, CAD 3oboom3zobgymasmymo
boggogmol b gobdgmbgdoma MI-0b odmydngdgmo
bO3OMabmBm doh396909m0s (13). MYdEY, o0 33emg390do
303096(hg00L 330bg M3mEgbmdd 099390 YddM
30OMbdbYm 3bgnmacoxnol (39,61).

#6303 Bnmgafmagdnl nbmafdal
asbanmefabnl agademmba

sTrdammbe

JBNG040E0 PIAGHDI0S

ESRD/CKD

tfremdmbadnl

++ 444 Beagonl daabodma
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Moyemn d9dombggzo

36Gmabmdo

T2MI-0b godmadb3gzo 3ghatrmagbyemo d9dobnddgdal
o000Mgd0m, H3g0 30000630 9396mH03-b3gE0R03n6M
d0amadsl (2). 393mmo308909m0s 3mbigdhysmyto
dopgmo, Mmdgmog  dgodmgds  onbzgbmb
096m3abmHocmgdol o dobgdobydo  bB3mgdal
300mygbgdnm, obyzg, Mmambi HF-0b godmog3zbol
39606mhybgdymo 1mogdgnnm (68). dommzal, Gmdmagdog
39000060 30G3gmoEn JmGOMmbtymo dGhmommgdom,
bombom 339Mbagmdsl 3MhmEgbo 3oGbabmal (54-
58). domm30l, 30b80g T2MI 3odmB3gnemns dobmgos-
dombmazbal MI-gdom, 3bs dmbgl nbngoyemyta
90300l dmmagds 3mbimgham damdstgmogddy
(1,3). m0bg®3330m™0 3393900 3309306M0O96, GM™A
T2MI-0b dgmbg 303096¢hg0L CAD-00 89300 3330000
303mbogmadn (13,61). 933300, dom, GHMIgdbag
393m 3bmodagmo b boggzm CAD, ST-bgadgbphob dghoc
30b08bmo g3tgbng, /86 cTn-ob Ju3dm domomo
3mb39bh®oEngdo, dgodwmgds obiobogm CAD-
89 39030b900. ACT-2 (3mMmbotymo gadmzzmgzal
d9b000d0bmos  domgoboydob  ©oB0sbgdol o
domgobeoydob 0bggadgho @Hodo  2-0b EOML)
Bo6dmo396L Mobopmadndgdym 33wg3sl, GmIgmog
30006 70L 063080760 Jmbmbomym sbgomamaxgnsl
(86 3mbmbotymo CTA-b) 3mbbghzahone doemzsl
2-6gm0obo g3gmo 3089800 Lozzmommonl Mo,
Mhmdgmdog 3bs dmazebmemlb dmadgdoomgdgon
dodm3z0lb ggmbom (69). T2MI-0b s CAD-ob djmby
303096(hg00bmzol, @onmonbgdom  dobmymo
®m9Msdngon  dgbododobos.  Gg30L3ymoMndognol
Ommo 3oyM3zg3zgmo Mhgds. 9350050, b dmbgl
aGhmbomo gosbyzghomgdgool dowmgds 3wabognto
30ogdhogol  @onmonbgdol dobgzom, ®®dogo
bmom®mddmEohmo mgdodool Moblo/Lobagdgemal
00mablbo®mgoobmob ghmop. 3J3mgzgon  ofzgbgl
6930b39mam0ds3nnl gahmm 30M0s30gdl (PCl ob
CABG), 3obemgbn dgpo-0bsgmndom, dmdgamag oh3gb90lL
PCl-0b 30dmygbgdol 40%-00b bobdobglb (©0sdsdmbo
0%-87.5%) (70).

3°6bo37mMmg07ma bgboMmgdn

39600m396mo30mo  domgotmooydol oBoobgds
© 06xomIho. 3g9mom3ghogogmo 3obygmaomgds
160300m6M0s o T2MI 3o3mEgmgdymo (71). cTn-ab
369-m3gMaE0ma @odmadzgon s Bgpedbgwzgmmdnma
603339000 opgdd ©®93m39bgdymas  Gobgob J39d
dgmamam3ob (1). 9bagmaghnggdal godm, 3o309b¢hgd0l
dgohg  MmomEgbmosl od3b  Loddhmdgoo  (71).
doybgozd 0dobs, Mmd 0dgdoydo (33e0oemgdgon
08300000 fobl Myhobyem 933-9083, 33593900 nggbgogh
12-306bG0sbo dmmbghom b6yzgh dmbophmMabal,
Mdgmmog oh39690L, GmA HMbBohoma Hogdozotmos
©d 330emgdgde ST-Ugadabhdo ao3OEIIOYd ©s
306gm06goL cTn-boob (72). OCT-0b godmygbgdom,
3960omIghogonmo MI-gdob pdcogmabmds T2MI-08
(53). oydgo, ohm3bool dmborgdgdo 330036m0O30,

Mmd gohomydo dmzmgbgdo mobsdmam babogmgds
Bomadolb gahmzgzoly o gmmagol gahmagzolmab
309380630 96GAgme3 dm3emgbgdb dmdab (73). 8dg30Ma,
30806, HmEs dmzmgbgdal YdMagmmgbmos sbal T2Ml,
BohOmyMo dmzmgbgdo dgodmmgds oygmb TIMI.
09gM30900L 3obLadm3Mms gadmbzgzgoomas dmbagLy,
bobbemgbob Mobzolb gedm. Mabomadndgdymads 33wmg30d
339336m, ™I ©a00ga(H®Mbo dgndemgds gn39ddhado ngmb
(74); 09339, 290 300093 3OLYHOMAL FoyM3393EMOY.
0  Omobmzol, dgYymdbowmmos  dgadmgds
06¢00300030¢08907¢m0 0gmb o dmoEegwgl dmmbmgbe-
306mq900L ©obdSEIBLOL mMgdpash. hobhoggmo
0003000900. 3odmB393900m80 ba3by o3 3mbhgdbhdo
363039 o JOmbogymo domzatoydol ©odnabgdol
300bb3o3900 T1MI-0bs o T2MI-0bgob. dom3otoyndol
0dgd00b  dh303g0ymgdol  sM3GLyOMINLIL, cTn-
ob 3bol PdMazmgbmos, aobbogymMgoom domdo,
30003 093b bgxbobo, LogoGoyEmE, domistmoydol
©008006900b  godm. gb  3og0gbhgon  bdodog
06(h100609000b /86 9939908690086 bOENJL, MoE
80090030 bd3(H™A3gd0Ld o 6036gd00L dg3obgdol,
933-900 bdoMa 390 33gbdoMgd. godmzabdmmgemgdal
390098, 0y 899L0003900, 83 393096(hgoL dgndemgds
obdotmegm dgd3amadn dgx3obgds, Goms odLRHogL
3000 oM EdmYOo ©dBndbgdal ghommmans, Mams
30702009b0gb domo ghdgmzansbo 3Gmabmbo (75).
30emab 33do60bmds. 363039 96 Jhmbognemo HF-0b dgmbg
303096(hg0L bdoMsm 3y3em0bgdom dmadohgdymo cTn
(76). domzatoydol 0dgdns dgndgmgds godmbggymo
0gmb HF-0m. 363039 HF-0b ddmbg 303096¢hg0dn, bdntog
33b300900 cTn-ob dohgdd o/0b 3Zobbo. 363039
do6Ebgbo doMzndolb gogndznb ghm-ghmo d99oboddo,
3OmHgmmoBmob s cTn-0b godmdzgdobmeb ghmaog,
26090000 L03300M0m, 33M3HMBL Fodm, Jbmipgobomo
dgoomgdymo  d99oboddos (77). Jombozgymaco,
CcTn-ob 3doh39bgdmgdn gmboghyymaw oh3969096
dobibgby 3063yl  odbhmmob-dmmm  B6g30L,
330936m096 o bydgbmgamosmy®mo odmanbdionl
dgbobgd. Bmanghm 3o30gbhdn, oby3g, oa0nmo dg3L
306OMmbobymo 9bmmgmoydol oboynbdgnsb. dsbod
bobod 9GLgOMOL d(H3nEgdymgds  domzabeoydol
363039 0d9d00b dgbobgd, cTn-ob BGs dohbgyem b
0960l domzodoydol odnsbgdom. 0bLbh®dgbho
3e0603mb700L/303MmE0GMJOEg00bm30L, Moms dmbogl
dm3o(hgdymo cTn-ob dgdmbg 383096(900L 83mEbmds.
*303700000, 9b 3mEgd0 3odmygbgdymos dbmenmep T1MI-
89, 3m06300b d0Bbgdnbmzgal. AMI = domgzaboydal
363039 060306Jh0; 933 = 9IJHO™ISOHEIM3EdDY;
ICD = 0803900909000 bLagOMadmM0bm JEaboxnaEns;
Ml = domgobooydab 0bgotdpho; NSTEMI = obe-
300306007300 0bgstdnho ST-Lgadgbdhol dmdshgoom;
STEMI = domzohoydob 0bggotgpo ST-byadgbhob
dmdohgdom; TIMI = domgatoydol 0bggadddho hodo 1;

390m6393900 o 3gdamdn dodsmmymmgdgdn

h396 omdmzahnbgm batggBgdn, Logsg dghon dmboggdns
bogobm. oMOLYOMOL V30 Y00L  FMmEoMgdsLbmSb
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fMoiyemn 850obzg3o

0030930060 g0ymo  3O™Imgdgdn, Lbzsmo dmbMab,
00030009000 bAgOMdMMabm gemabogngsgoab (ICD)-
10 osbowo 3meob hsmgmom T2MI-0b (3meo 112A1)
(300mbobymgds 9), Loo3eEAYMABML db8dMMyLaL,
boggommdnl  LHahobHozob, dgbbHywmgdobs o
boMobbob godmdzgool, 20boE30L  dmmobogob,
beEnsgYGo 3o3egbgdnbs o 33emgzabmaal (78).

1. 306 3600 039d3900900GMMb cTn-89 Habhocgdolb?
0630gbh™md0b bobdnty gebmm 3o3doMadns gohabhogm
3m3moEnsbmob (3.9., mygo dmbgds dbmemme
0396080 ©obgmdgmbhol djmby  3do30gbhgdal
HabhoMgds cTn-By, dod0b TIMI yi3dm o3MEge 9o
096909, 300069 0d 8dgdmbzgzedo, my3n dmbgds
bbgoobbgs LEddhmAdgdolb dgmbg yzgms dgdmbymo
39309600b (Hgbhnmgds, 35806 yydm ozdEgmgdymo
0g6900 T2MI). Logobdms dgho bodybhg dobdg, oy 306
16000 go0hgbdhmb cTn godmadzgdom.

2. 33063980360 60665b3em0 gyemal
39dmbabymgdal domgds

T1IMI-b, T2MI-b, s domgaMnydol odnobgdsl dmemal
396Lb303900 3odmb3gzgdomas bogby o bldodoc,
b3009dhM0s. Jgho 33939, ogo0mdE, BnbBabymo
390l godmbobyemgdol dogmgds (CMR 8b 3mbmbstymo
CTA), Logobdms @0ogbmbhnggdo 3bdgdolb dgbabgod
1390900 06xm®3ncmgdabmazal. my30 ©ogbmbnnm
30903393mool  ggdbgde  sEaowoa,  aymwob
300mbobymgonlb doggds ybo 0gbsl @odmygbgdyemo
39360m bdodow, 0dobs gobbobodwgmow, 8¢mbodbymo
0dmhgbs dbadb P3gdlb oy o6 domzsboydol
363039 0890300, Mmdmgdoy dgdmoob 363039 MI-ob
©00036mB00 96 gbdocgds domzaMoydol aBnabgdol
bb3o ghomemmangdal oagbedo. se0smgdymas, hmd
Bmangho 3030900 8gndgmgos 3gmbrgl dgnbg MI-goo,
™3 go0E 3M3L3FIMLOE EOENY, MM odmabzomb
930006360 3gemal dmdmomdol dsmmemangdo.

3. 0b@pMm33mOMbaGymo gdsdmbabymgds
30Ombdmymo obgnmabeggns bdnMop gobobogmgds
Omamhg mghmb bhobostno; mydss, 0ao dOE 100%-
000 33Mdbmonatgy, ohy b3gxoEnldndo, Bmmadol
306039300 dm3zmgbgdabmazol. dgho dmboggdns bogotm
06(MHd3mMmbadymo  gadmbobymgdobmgol (OCT/
IVUS).

4. 360d 0ymb oy 3Gd T2MI-0b ©033bmbhaMgdal
3M0daM03dgdo 36m L3ggxz0zxMa?
0033300003090 boosgbmbhogm dmbsoggdgdol
060MOLYOMOY, H9G3abl T2MI dowonsh gabommo
300my969000b bol 03 damdstgmdgdol EO®L,
hmdmgddog dobm@gds-dmmbmabol  MI-gd0d
bogdzm, OmEabog domaotnydol 0dgdoab bomgmma
30303909908 06 3Mob. mydgs, shadydo 0dgdoyco
300m3m0bg0900 bobobddym, mosdghob dJmbg
303096hg0bd o  Jomgddo BobobBomasbdmobgol
3069890  9M33gm0mbaby®mzgem  dagmdamgmosdo.
bogodmo adshgoomn 3(h3anEgdymgos, o8 Jomb3zodyg
3abybob gobopgdac.

N2 (27) 2022

5. 390bmb6smadamgdymo dmgms

bbgosbbgs 39hghmagbymoa 399eb0B8dol spnsbgdom,
Gmdemgdog 0639396 T2MI-b, 3godegds dmbogl goggds,
6md b dmbgl dmzmol 060300090 0d06mgdd
6hmd 196mAH0ddy ogydbgdymo doamds dgndmgds
1o93909bm 0gmb 03 0bgyMGIsE00bm30lL, My Gmame
160 dmbglb 8da306m0 3530960 700L bLoyzgmgbme
339Mbdemmoe.

T2MI-0b dgmbg 303096hgo0bmanl, mobdbemgdo CAD-
00, LogoGms 8903maB0 33930, GOMY 3dggonm
0gd6ob emamti badgoogndbm 0bhgbbogndaEnal, by
9300 39mM0d5300L PoMYdYEgos, dMgOMMOMAdMBOL
063MLIOMINL 06O ™Md7dd0.

33%039

1. m396ogogmo  LoEsgbmbhndm 3Mapgboydol
0MoMbgomosd, Mmmdgmog  dgoagbl  T2MI-U,
d9ddbo dgnLodedmogdn GgEgbBokgdne aodmEgdym
dmboggdgodo, GmEgbog  Jwobogmbgdbs o
03309306 90L Lbgoobbgs bgozs dd3m, oy Gmagme
16000 dmbgl ©0sgbmBal abds.

2. domgatonydab 0dgdonl mongdhado dph303909emgdal
306boB3My o oz0bg00m dmmbmzbs, oo
dMO3MMONM, 8gbdaMgds 8839 g00b JMmEoMgdsl s

©8basb.
3. 39hghmagbymo 8990608d900L/damadtgmdgonl
000akgdy,  Mmdmgdog  0b3gzab  T2MI-U,

dh303909m 909089  omydbgdymo  mgModngdol
3909803900, ogbdamgds wgbmpnd-bdggnxngyco
doamdob 33emg30L/30b odonbgddo.

4. 30dmbogmgdo dgndemgds goblbbzogmgdmegl T2Mi
03960(039080. 30300015, dbagmaadms 383096¢gdL,
0sbdbgmgdn o0300090900L gahgdg, dMomdogdoom,
d90demgos 3dmbgm 8ebbbgozgdymo godmbogmygdo,
300069 3936m bobsddy, 9390dygmay 393096 gdb.
CMR = 3oGosmybo 3ogbodydo Ggdmbobbo; CTA
30330996 HmImaMonnnm sbgnmamagzns; Ml
domgahoydalb 0bgobdho;

L3369

T2MI bdo6os s bbbob cTn-ob d3¢ol 360d369emm306
Boomb  gmobogyd  3Moghogodon. dggdobaddgdo
39h9bmagbymos, Mo  doBgdomog, Lofodme
0b030009mM0 doamdgdo ©0dgbmBal, dobmzolb s
60obzob LHGIMHNANZENELMZNL. Lagobms 3mbLgblybol
dombgzs, oy Omgmd 3bo 0Lzl ©osgbmdoa,
dmboogl 9h303909909089 ox3ydbgdmo mgMadngdol
bgmdgbymds, mdmgony dndobmmos godmbogmgdol
30702m09b900b396.

mobg®a@nmab 63Lbo 0dymxgds Mgpoggnsdo
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3MGO0BMT0L ©6dT() 30336360 bATL IEIMBL
d0@ub

my0ds 3963060,

a3bogdosh®onbs s Bbogmmghsdnol gdsddHedgbdn, 0gbab baybozghbobhghm Loszodygmam, ngbs, 3gMadobos
0m356 336 M dggho,

QIMR 096a3ma3ghob badgEoEnbm 33emgz0m0 0bbhodhyho, dG0Ldg0b, d3bHMaTY

Luisa Herrmann, Johan van der Meer

30bHGmIJHo

DAK-0b dmemm 3bgatndolb mobobdo, dogmal ok39390ds 13060b36gema 10 Bemal gobdogzmmdsdo 5-00 0dodhe.
300m30mb300L 390093000 8300, M3 ELBIgdYMM 77%-b db63bgdb ydognmds, 20%-b 3o dbaagbo hogogmgdo o
093L. 30dmdb3g3 dndgdo gmzgmomoyho LEHMgbo LobgmEgds, 8sbbaggmdgoom o dGmagboyemo, Gmdgmo 3339
obogmaadhs obagdn d906036900. 3ya dogma 8993y MG0gbhntgdymo bedmadEmMgoal Mm3ambohobm Loddhmadno.
OmamtE 3Omngbm®ds gmmeb 300838 (00309630), 93M0gmal dmenmb dabdsnddo dmbbgbgdom gadmbzemabolb 8¢bdbo:
LOMEIbE ©8dodEmds dogndog 3o ma3b ahgbl, dogmolb batabbo 0®r3g3s.” MG HNdmeal mby 0bbmdbool dgmby
303096(hg0d0 bog®Mdbmdma dmda(gdymas. dob bogoMogh go Lowedmlb dgMamdn 3o30gbhob dogmol batobbab
30700gbgdd dgydemad o dbgm ddmbggzadn, madab dgdomedn godmemgadgdol Lobdomal BobobBod gobbodmamag
30 d90dmgde (2). bdabop dbadgbo Hhogzomgdo PaNE3gEmyYma3nmns, MYdEs, 20boE30L dbmamom mMadbodozoab
306300 (H900L Mabobdo, 0b6LM3bos d300AYMAMIsE 0m3mgds, My ob 33oMsdo dnobodyd Lodzgh ofgbb mogb. dob
dgydmos dmbgdamo 3993300 3Jmbogl: dogmab bogemgdmdnl dggas 206dMmgm dadnsbgddo Ggadioal bohdoty
03em90b yx36m dghom, 30bmg bobbemdn semzm3menal dmdahgdnmo 3mbigbhdognalb Mmb. LogboBmab 24 Losmo
dobemmgdom 0,7-1,3%o (3)-b dggbodedgds! odgab godmdwanbaty, Logddg 33093b 3bJ30MbaMgdL Fonotgbgdsbmob,
10900760 dgdmb3zgzgdol Gogbzol ydognmdnbol momgdol 10%-00 0dMgds, d9300dymumonl ®ggdo 3o - 29%-0om.
1. 0bthgt3z0996ab dgbogagmo Lohyzo (5 Bymo) 2. bogzmgzn bdogdhgdo a3l Bo®owagbgd Baghona 30386boabmzgal
(5 Bymo) 3. 9bomIgHognemo o30emgds: ymagemds Bg3tds 1027-b 36 godmodmmb 13, bLobsd ob dogemgb 0-dwg.
dg3mdob dgdmbgggzedn oz0emgds 0Bygde ma30csb (5 Bymo).
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bhMgbo 3mb633096@ 7w L3mM @0

obomaabMs oadnobgdoyg bdoMow gd393000
domommo bh®gbob 9393, dogomomop, 99bhegdagmy®
bodhyongodo - odob dogowomos 3mb3ndabhnmo
bL3mGOHLAgbgdn. mddh. dhgwob  Igbghdo,
Robmgmdghaopoeb, hbpommgn  gghdobool
bognmbommy®mo  Lombomodybm  anboob ggdoddo,
306306 ho 0boznyomydo doamdd smmghgomeb
bgh3mdomo o $oMdn oph3zndmzom. ,bghzymo
h0dob” bL3mGOHLAgbo godmodhgzs gbgdanol dowommo
dmbdo®mygdom, dmogho 530803500 oh300OM3000 ©
0bg39 dodgzngmns dg200Mab Bob dogmal abmzgznm.
»390300m9mo Hodob” b3mGOHLAgbab dgdmbzgzado
30 3060dom, o6 Mol bohzgbgdo aobbsgymbgdymoa
bobob 930803900 ododmmdy. bLBmMgw b3mbHdo
ool  3b0dzbgmmaobo  3nbmgdolb goban HmbyLo,
0000gMbbgomo damdotgmos gobhzotmzabs s
0Jhondhmosh dmbob. 3mbzMghyw dgdmbzgzgodo
3gbg®ads a30hgbs, Mmd bghzyma Bhadob bdmeHLdgbgdb
dg20000bmgol  dmboddogdgm  GYHobobs o
Mohnomgddo 3obhznmmzol dgmmegdo gbdobgdom,
Mhmambogos  Black-RollTraining, bybmgzomo
3003200900, 003d o dbg3g dmBohoyho, Batdophgdol
30070em0d0330900.

bpGgbo 30633609607 LimM@Hdo

3O m0bm®dd 3000330 06Lbmdb0ab RcTsgmenmanyha
®g©odns Botdmoanbs. ob Pdghgboo 9yMwbmds
bodogmg badnoemgdgdl ybze 3zghomo dmzmgbgdom,
Mhmgmhogos Z-bpdbhobsngdo o 0963mEnsdgdada,
0b 0b(hngdtgbobhgol o dLaogb bodyogmgdgol,
Mmdmgdoy, dabmomas, dogmb d37dzmdgbgdgh, mydge
0dbgdomo g3zghomo dmzmgbgdom godmobdhgznab
- 00dm30g909mgdol 0639396 o Logz0abmdnl
30h39690gemb BG0ob. obgzg b3mG o dgooizabol
0b39dhgddoE 3980 EMmbom aMab dgbadgmgdgemo
0bbmadboydo hozogmgdol dmazaMgos, Mooaod dg3to
bOLHEbENS d3doymNd o Edadymdsl bbb,
MOmamts byEoEY»o s dodndbmbdgogma bodgomgdgdo.
300093 960m bododmmgoob bobaMdmogn dmgdgwgdal
bogemgdn 939dho Botdmoagbl, Gmdgmog bobwoddym
3030969030 @aboms s odom oEgdob Mablb
0300mgol. obgzg LogoMoywms g.6. bodobybgso,
Mmdgmog 8ol ommommosh s Bmyazb
303096¢h0b 3bmzmgdal batalbbl. odob babobosmdgameo,
01690M030 bLodgyMbomm Lodyomgdgon bogmgodo
339600m0 dm3mgbgdom godmadhggs. bogmogthgdoms

3003006030g0L dgydemod  obezgymo dogmabs o
30030d900b Gohdob 00300000 ,,0Mogag00". dom MaEbzb
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onmMganmonyMn ongMoadno

30939036900 036906030 IMgdodoho bgycgdbobo®
39000930 603m09690900L 9939dhyc0  3m3dobsgoom:
Passiflora incarnata, Avena sativa, Coffea arabica
o Zincum isovalerianicum.

306336960 L3mAEHo

2016 Bgmb  3odmgd3gybs m®Adsgn  0MAIS
3ema3g0m3mbhmmmomgdsmn 33mg3zs bgycggbobob®
dmddggdal dgbobgd, GmImol gobamgodog 64
dmbomabgl pMoghab bmgosgydo bnGdabob dabho
hoyhods, Mmdmol Ombsg obobo Hgbdhedog ©
393098 b69MggLboblb® o6 Imoggdmb  0mgdbgb.
bHMgbzmbeHhodmmal dgdE3gmmds bgcbyzdo (bab.
1) bgytgdbobolb® dmgddgrgdol dggaee 3339060
39930600 (4). dby3g d9dsodms bhdgbob dgdwamdo
3oBdogmbhodmmolb mbg. bo33wgs  237xd0
00Mgbdgmbol mby LEHGMgLOL 33eg30bsl dydnzo
30y, HmEgbyE demabgdmb dnmgdobsol dob d339mGMmow
00600 (Bab. 2). bogzmgzn 23uxm0b bghbyzdo, LHGMgLol
3065000330056 30 63;dn, sM0mMBgH03Ye 839 Ydd0L
dgbmdymgdobsol  godmgzmagbomo  3mbHodmmob
30039060 M130d 09360 8030 0gm, 300067 JENOEJOM-
3398300 gb  doh3gbgdgmo. 33wggzel Fgwgagdom
©0a06g00, ®md bgyhgdbobob® godommmaoyho
dmgddggds Gmamb LEMO gugdhl, obgzg dogmal
360dgm300000 9mEaghol gobsdnmmogolb. 3gbgbo
699699bobL® Mmo30l bL3MmMHLAGhgddo Babdshgdom
099690b: ob dogmol Monadb 336mgd0b Hmbybdy gegmmgbol
306Mgdg  dmoagbl. ,bogoMoyme  bgymgdbabo
39600oy® bgbgacm 0d3gmbgol sbg3y gdmEoyH
©000308m63d0 b38db, HMAgdoE 93hMAdNHYO d3gb0m
99399H90L  3bad0mm™gdL”, aobdodpasl 3snvsgo.
dobo mgdom, dogmab babg®dmozmonbs s batabbob
30boyd2m0gbgomo  dowmosb  360d36gmmm3b00
300O"H0dmmol mbob obgze Lowsdmlb bssmgddo. od
30360l dogBgzd dgbodemgdgma brgds bgygdbobob®
dogmgodol g9asc.

wohg@a@nmab 63Lbo 0dymxgds Mgpogpnsdo

Weiche I. Niedriger Kortisolspiegel begunstigt Schlaf.
Schlaf. 2017;2:62-63.

©odobgdobm3zol boy3gmagbm oOhm
33mabobbmdodpzmo 33300909000l
3963000609060l Gab3olb dgbodgomgdmom

B 333w93Mgon 396 30093 96339390.
obagmo 33emg30b dobgznm, Hzgbo Lbgymob 24-bssmaob

Mo®ddo dgodmgds oMbLyomoglb hHodabgdobmazol
™m3hndoemymo Mm. dogmab bamobspmu Mganmamgds,
0yboog dgbododobo GomEybmdal o6 LEmEM oML
dogmo, 6 mgdds b, ymzgmmazalb Hggbdy o6 sboab
033M300g909e0. 30003 gb 30MOEMgdd 8930, badgnEnbm
0bdoMgoob ybs dodommmb o gmgybohogl, Gobo
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393909000 LObaMRgOEM PdyommE dobmgnl, Mo©asb
dogmal 3mbzMgpamo Mol domomgos Bmaobmzgol
390dgmgdo 3mbh®3MmEydhogmo ogmb.

03939, ©0b0MAghgdds 3obans 303mEgm, Mma
©obodnbgomo 22:00-ob  23:00 bosmodg
dyomgeodo Bobzms, Mmambg Aobl, boyzgmgbem M
3ym-bobbemdotmgms  bobhgdob Lozsbbomobmaol.
L 0006083b 24-b3300360 dogs Ldsmo 8g3L, GmAgEbag
O@gmadye (306301m) Gohdb ybmgdgh. dsb oo
Ommo 993b 1308039600 o dgbharmydo BybdEgdal
M9aum0mgdsdn”, — 330mob 9dbgdhadab 3bozgdboggbhob
a3bogdmmman ©g300 Jemobbn. dobo gabpbogdom,
om0 33930006 d0BgBmdMngzn 39380M0l FowadMom
0303300 o6 dgydwosm, dog®mad 830093900 domomgdl,
6hmd bbgymob bosmb yudm dghow dwob sy b
33000 03d0bgoy, Mboy ™Mb dbgmoagh d®babymzgmo
390093900 3e-bobbendatmams 2063MmgEMIdy.
0Mophobgmolb  domdobizdo 88 026 dmbobogmol
bodozgmo dgdbgmgmdmIghtol dmborgdgonl dbsgmadol
bo®yd3amdy, 333m390md 33383 d30EE®L
39Gomedn dogmol GO dgoots 89893 91397Hgol
20006 0gmmo0dy.

0mbo3gdmo 0080 81939 IMNEd3S FYe-bobbendsMmams
00039009000 3 172 893mb3g930L, 3mbabogmggddg momgdol
993Lb6moobo  dgmazomyymgmool  gebdogwmmdsdo.
2309300 00006y, Gmd dyomodol dgdga 86 22:00
bodmBy dMg ©adobgds 8303800 9dYM0 nym FYem-
bobbendoMm3zms o039 7d0L Gabzol sbemmgdom
25 3hmEgbhom oddsbmeb, 30pbg 22:00-23:00
boomgoL dmMol odobgdobol. Gobgob B¥bs 12
360mE396hody hodmeomes dsmm3znl, 3063 23:00-
00:00 LosmyAL dmMab dooms Esbadobgdma.

0oL @oMea, dbagmn 33emg38 §0bbadgde Bobs 33emg3ebsE,
Mhmdgmdog  3uw-bobbemdedmgms  3GmImgdgdol
6obgob BGo oh3gbd 08 980069080, G™Imgday
33006 0d0bgdgb; dmdgmogmo ngm m®asboddob bosmog —
3oL ®ganmamymo @obbadmghym mmb biomwgds
3900(h300m39.

»07 B3960 330930 Lb3s 3309390303 ©odEALAIMS,
©00d0bgd0b O™ o dogmab  LodsBobm  3ngngbs
390dg g0 bLEBMEdEMYOMN30 20b61330L 08a30 LddnBbY
0gob 3ymol ©o8300900ms dgbodgotgomop”, —
0b3360b 33emg30b v3dmMa, gdbadhadab bogzadLobhghHal
a3bogmeman g300 demoblo.
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dndmbnmgo

dQJLOM3GIBNOL HMT0 B30dT0L BO6GMDBOL
306LdB3V3MOT0

30899 3.cm0ado,

090l m30dgmab 3gbdh&ob o bagdemob dmdbgemgdgema bobhgdob aMmag3goal obymazngmgds, ngemmab 3603gMboggho,
d9c0030600L bgmme, boy 3gn3960 Jmbgddogndo, 8dd;

L0396 c.moddo,

d9c0030600b0 o JoeMannb gdam®hedgbhn, 139060960a0L dgognbab bameo, Atomm obsgmgmab ybogzgdbohgha, hngeagm,
0gmobmobo, 5dd;

bodod bogdo,

30LHOMbHghMEmmanal 3obygmazngmgds  dgdshmemmanal 39bdh&o Jemngmagbooal dgooEnbob 3gbhto s baybagzgmbodhghm
3mbdoghomagodn, sbagemgmab batgdghzm nbogzgmbodhgho, Jamogemgbon, mdsom, 6dd;

Joseph K. Lim, Stephen L. Flamm, Sidhat Sighi

20bHmag@o

dmE9demo Lhohns 308bd 0bsbszb bgemo dgnbymb 16939t LadgE0ENbm Fobsmemgdsl s d9L8d83908 MOC 3MgEoMb,
bB3e™gd0l dndobo: (1) CME ogho3zmonl Botdaphgdom obkmymgdol 89393 dgbodmagdgmo 0gbgde: dmabgtmb
0M6B0gbhemo gmabhma®maaznnl Jmbhmmematgdon 3006MeEnalb Mmoo odmBal, Jhmboggmo C s B 3gdstodab,
3033 3MImmy©o s Jhmbogymo m3admol ©s03009000 ©033bmbRhMgdsdn; (2) gobobadmgmmlb dgbsdsdabo
m30demab bodg3tn3z0b Bmzato 3ocemBab s 3emnbogyMaw dsboxgbhocmgdnwmo d0dghhgbBool dmb; (3) gobobsdmzmmb
306mB0L ©03g3bmLRHNbaMgdabsb, Johmbogymoa C 3gdshanob s sMdsmimdmemyma mzndmal 3bodmzsbo pobhdmanal
dgmbg 3930969080 3ogb0(cM-MgBmbmbabLymo gmobhmamagoal Mmea, HM6B0gbhm gmobhmamannsbmob
30bhmmmomgdon 3000330000 dodobmgdodn; (4) 0gdbob gosdhgdymo HMabdogbhymo gmabhmahegnom
3mbHOHME0Mgdoo 300MoEnolb (VCTE) o d6g-b (MRE) 3emabogy® 36ogdhngodo godmygbgdolb enodaphgoo.
Bomdmeagbomo m3ndgbho Ba®dmoagbl 8dghozolb gobh®mgbhgthmmmanal sbmgosgoolb dogh dmbmgdym,
0303000076 ©930m3g00030900L 9O MMIMoMISL HMsbB0gbhmo gmsbhmamonnal jmbhdmmohmgoswo 300MoE00M
hmmal ©oagbobmznl, mzadmal godOmBal ©oagbmbhnmgosdn. goneonbo 8933839030 0gbs 3eobogydo
39000069000 3mdoboob 930000 S ©EFH30390w0 0dbd AGA-b 3O m3gemdnl dogh. dmEgdneo FonEmanbo
3907803000 oMLY 33mg3080 BaMdmEagbowmo 0bxm®Asgool bLowydzgmbdy. AGA 833353906 3woabogydo
39000e060bm30L 3MHn3n 06gam®mAsEndl GRADE-0b dgmmomemganol godmygbgonm, Gmadgmog dmbmogdymos
dg0003060b 06bHOdHIHOL dog6.
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GRADE-0b dgmmomemans 893338308 0dobmazol, hmd
9003830mb bagydzgmn Hggdbogy®o dodmbogmzabmgol
©0  @d0monbol  d3w3960bmanl.  gonmsnbol
m3hodomydo  3ogg00bmaol  d0dobdgbmbomos
0996039600 dodmbomaol ogbmos. @dnonbal
393398039090 2390300 mmbo Bg3ho s AGA-b
dbomoddgo 231930 d9b39696 doMapsw hgdbognto
dodmbogmzol do3¢hmegol, 2016 Bemolb 20 doobb.
09960396 dodmbogngsdo Bocdmagbogmo 0bagm®mdszns
3900bogmgdms bobhgdanhoydow, dgbodsdobse yzgms
300b30b gogEe 3obybo 0dobm3zal, Gmad d9d)ds390moym
dmE9337m0 3onemonbol MgazmdgbosEngdn. mommgymo
6h93m39bogool  bodwmoghg dgobgdymo  0gby,
OmamE damogho ob Joemdoma dmogho.

m30dmolb 300OmBol dga3aLgds aMol  gbopogymo
3033mbgbho m30dwal ghmbogymo ©o93390909000L
d930b900L0L. ®30dmol domxbos BoMImowagbl
L,0Jomb  bhobosbdpb”  ®3zodmal x006OMmB0b
©005306mbhomgoabol, odsbmobogg Lodgwognbm
360Jhogodn, m3odwoab domaboolb boggmewe,  Lym
10960m  godomE  3edmoygbyds  96manbzsdoyMo

©0036mbHh030L dgmmegdn. m3adwmal 3gM0lnhobggmo
d0mxbool JoG3zgmo smbghosb (1923 Bgmo)
dmygmegogemo dobhmemmangho dgmmen godmoygbgde
©30dmob adm393900b ©03g3bmLRhNGMgoal s Lhownal
030039606 O™, 0byomo Ed300090900b dgdmbggz90do,
Mhmambgdogss: 3gdshopo C, 3gdopodo B, wm30dgmoal
39300m™B0, Syhmodybydo 3gdshopn, 3doM3zgma0
dogmootymo odmdo o 3gdmgdhmdshmdo, mydge
©30deal 00mx3b0sb 893 89803900, GddE 8gndemgds
3603369emm3ba 8g98oemmb bgama 3o30gbdhnb o gdndal
1600960 006038OMAMMOSL 3eobogyd 3Msghngado.
dogbgogo  0dobs, Mmd @zodmob  domgbos
h399m 90003 YLoxdmbms, 0go ds0by 0630807600
393096(hg00L 30%-80 3038069019 0s 3608369¢mM336
03030mmob, <1%-80 ddodg Lobbwgbgdmab,
303096(hg00b 2-3%-80 3gbadmgdgmos 830 gdgIo
30bglb domo 3mbdohomodagns, bommm dhmEgoyhol
3030m 103300003b6Mm0Od 0.33%-b oebg3L. ©adapgdom,
®30dmol doma3boobsl 9OLIIMIL ©sgbmbhgydo
3mdogmgdgdol, 0bh®s o 0bhHgh-mdbgh3zopoymo
0bhgm3Gmghogoal smdsmmos. dbg3g, GmYmo
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dndmbngmgo

dobo 3odgmmgos ©odgbodgzgh MMl otzzgym
dmbog3gmdn. ombodbymal omzomabBobgdom,
bodg030bm 3GYH03080 0dabmbHNgaL sGsnbzsaBoyMa
390m©g00L Gmeo 3dd-d0 s dmgmb dbmagemomdo
300093 3030hm goodobs o dgbymos g3dmdol o
mamabybo 8dghogal dMogamo g399bab 3emobognda
363gd(hogol gonmanbgodn. gmobogyd 3Gogdhngsdo,
dmemm 3g96omdn, ©o0bghad B30dGOMB0L dgxsbgdol
godmm  b3gghMob 0bbh®ydgbhgde, dom dmbob
306 a3060 s 3hsdnmeadomn m3zndmol 3ndmMmBob
d0M3ghgdo o Modegbody @odmbobymgdom
©00036mbhogydo dgommgoo, 3930W0mI©
hmammgdoges H®6dogbdhymo  gmobhmahmogny,
2- 39b6B3mdomgdnsbo o 2 dG0sbo Hommmzsba
gmabhmamoagos o  dogbophym-mgdmbobbymo
9mabhmamongns (MRE).

HM6B0gbhnmo gemobhmamagns 3mbhhmmomgosoon
3000030000 (VCTE) oMol 03d3-d0 y3gmodyg bdobog
30dmyggbgooon, mzadmol odemBob  dgozabgonl
300mbobymgo0m ©agbmbhngyha dgmmeoa. smbodbygmo
dgmmeolb  godmygbgdom 33mgzs dgbademgdgmos
hoho®gl sddgmahmemoge 3obmaogddo, ds3ngbhob
bLObmmmob, 0gn LEMORSE Fgbdymagdoos s 8g3b
gobhomm dgg30bgdal sbgogmo (2.5-7.5kPa). 33930l
0oMamgodo  obodggdns  0bhmo-mobgdzognymo
©d 0bhgm-mdbghzognymo  Hg3hmoEydgogmmoy,
dobo 9m399hMOmOd  OELbHMgdymos  Jmabogy®d
330939000, dmgemo dbmazemomlb dobdghodom, b mM®
b3gdhGab m30dwal EOd390g0900b: 3gdohoho B-L,
3gdohotho C-b, z0demolb 3bodmzabo obh®Mmaznolb o
0hmbmdoy®o m30dmol sd3000g00b EOML. 33emg3z0l
g3aMamgddo begos bogzmgzn dmboolb dg9-9 o dg-11
093m0890 dMgdo 3Mmgd3odgds, 3oboob 25-65 dd-
ol (M-83mbgn) o6 35-75 33-0b (XL-B3mbon) mbgdy.
m30dwob bodggzmozob dge3obgdobmgol dobodyd 10
69O HomoEsb smgdgmo dohzgbgdgmo @odmoygbgos
8 060963300 H0mYO0 M gag0/dgnsbs m3ndmal
10333003989 T9000396L =<30%-b18. (HMbBogbhyem
9mabhmamaxnsl  Jmbhemmoabgdso 300GOIE00M
0930 ®odgbndg dgdmye3s, dom dmMal Ghggdbogydo
030mbodGobom  (bggmodys Logbiol osdghdo,
bLodbygdby), obg3zg ULbgoabbzs Ngbmbhggco
dohggbgdgemol dgdhggzal oygoemgommds m3ndmalb
bbgoobbgy  oo30go0l EMmL s dMggdab
339¢090000m0L LogoMmgds m30dmol g30dO™Bob
306OmBob dodLBsLYmo gm®Agdal osgbmbhntgdal
39dmbgg30d0, goMo odoby dgbodmgdgmas dmbogl
dmbogdgonlb dgota 0bhgM3mghopns 3o30gbhgodo:
363039 3g30hohol, gyemob dgandgoomo P3dscmabmdnl,
99b¢hG3g3oh G0 Jmemgbhadol, semzmdmemoddol o
300033930009 2-3 bosmom sty bogdemal doggdal
d9dmb3zgzodo.

Bot3magbogmo (hgdboznto dndmbogmgs o gonemanbo
3999803000 0dobm30b, ™3 doobmomlb 3eabogobhgdb
303030090989  ©o®d3bgogmo  onEonbo,
HM3bB0gbhmo gmbhma®monnal 3mbhmmemotgdaoon
3006mo300m (VCTE) bdggomoybdo Gmemal dgbobgod
3060396 300ghngodo o 3abgbo aobigl dhgdbogndo
890003bg039emmd0l  gmdoghghob dogh @oabgoom,
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3m0b03nco Mgemg30bphc jombagob.

joobgo 1: Jbomboggmo C  3gdophophol dJdmbg
3030969080, EoGOmBol  osgbmbhomdgoobmzgol
30dmygbgdnemo 3bgoo ngmb VCTE oy APRI?

3ombgd  2: Jhmbognma C 3gdadnhob dmb zobHmdal
©00036mB0b oabdymgonbmgal godmygbgdymo b
0ymb VCTE oy FIB-47?

C 3g3o¢odob ddmbg 30309609080, oM MBAL
©oboagbsm LOY3gMgLbm ENdgbmbhngnMa dgmmeual
d99300900bm30b, godmygbgdyeo 0gbs dgadmzomo
dmboEgdgdo domgdymo 36 339300000, GMAgmog
obgbpo  H®obBogbhymo  gmobhmadoggoal
3mbpmmmoamgdsn 30063000 (VCTE) dga30bgdab,
obg3g dmboggdgdn 24  33mg30eb, Mmdgmog
00039000 APRI-0b 33060(hgbmosl bbgs ©oogbmbhogy®
090m©90m06 dgaMgdom s 2 33mg3ob dgwgagdn,
Mhmdgmog 3obbodmaMezws 130dOmBab-4 0bogdLob
(FIB-4) 9939dta6m00b. ogndemal s30dmmBob dge3abgdnby,
89dmm hodmmzmomo ©0g3bmbhogydo dgmmogdal
boggmgzn doboboomgdmgdo oym dgdgan: VCTE
- bgbboghoydmds 0.89; 95%, ©0do2gMYdMMONl
0bhgbgomn (Cl) 0.84-0.92; b3gsoxonbdmos 0.91;
95%; Cl, 0.89-0.92; APRI - Lgbbogoybdmds 0.77;
95% CI, 0.73-0.81; L3ggogzoydmds 0.78; 95% Cl,
0.74-0.81; o FIB-4-0b d93mbggzodo Lgbboghoybmds
0.87; 95% Cl, 0.74-0.94; bL3ggnxmoybdmods 0.91;
95% Cl, 0.89-0.92. gombogyma C 3gdothothob dgmby
303096()9080, 3oMmBob ©0sgbmbhtMgdobsl VCTE-0d
oh3gbo dowomo d3cdbmdgmmds o L3gEnBeYOMAS
FIB-4-0006 o APRI-000 dgothgoom. AGA-b o6
3069b0gmo3L 3oeO®BL LdENsgbmLHNaMm, bb3d a3ndMM®BAl
d930Lg00L, odohgbhgoymon, bobbgmol dGOHOL
0bogaBob dgmmeon, mydge odbgoymo BHabhgon o6
0090009096 dom P3063(Hgdmbadyg dMddahgbhodgdym
303m33e930L dgmmEgdmab dgemgodom (dsg. APRI
©o FIB-4). odohgoom, dmEgdywo dodmbogmaal
0oMamgddo o6 dg3obgdyms g0dmmBal babobbob
30b6dbodmgbgmo, bbgo 30dmbobymgdom-
bOENdEbMLAHNZM dgmmn. FoMmBob oEagbs Ghgds
babogmEbeme 36033bgemM36 bodozo Johmbogymo C
3g3othnyob dgmbyg 39309600l d3yGbagmmdnl dgmmeonl
o bobgdmogmodol dgbhgzalb 3dMmEgbdo, dbgsg
6000306000000 3370bMA0L LogoOmgdalb oagbal,
30600b  3960L 30M03mBob o 3gdohmEgmymydo
300306mdol dmdmhgbolb dodoemymgdom. VCTE-ob
99399006 mds 9¢9ddhgde bbgs 3odmBab boosgbmbhngm
00o0630806M Lobbemolb d6Mohob BHgbhgob. mydge,
bogydmbogmg 1bs 0gdbob godmhgbomo, oddmBab
botobbob dg99300930b GMAgemndg gemo Lansagbmbihngm
dgmmeoab godmygbgonl phmb, gommBol sa@sbdhydgdol
o6 pobhymxolb dodsdoymgdom, dmbodbymo
160 dm0odMmgdgl y3gms bogodm gmobogybo
0630M3o300L bL3OY3YMBYEO 63¢NBL.

0930m396030d: JOmbogymo C 3gdopndhob dgmbg
303096(9080, oO®Bob Ngbmbhodgdal doBbom
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AGA o0dmg3s  (®obBogbhymo  gmabhmamdonnal
30bhdmmotgdapn 30dMsEnom (VCTE) godmygbgdal
693md9600300b bb3s 0G33hgbhMgd, 36nb38B0y6
bobbgmol Mool Habhgdmob (dsg. APRI o FIB-4)
390006 9000).

M93mdgbognab dgxobgds: dowomo babobbob
693096000300, LdTOTM bakabbob d¢hznEgdymgds.

dombgd 3: C 3g3o¢hohob dJmbg BMOILbGym
30(3096¢hg0do (HCV), (y6bB30gbthnemo gemabhmahogznom
3mbhbdmmoabgosn 30dbagoal (VCTE) godmygbgdom,
306O®B0L ©0agbmdab dybhoo ababdgmawm, m3zndwmoal
Jbmgomolb  bodgzmogob dga3obgdmoe, Mmdgmo
$6omob dghhggs 09bgds ™3(hndoemyMo s 0330600 70L
030dgmob 60ma3boob 3edmygbgdol 830 gdEmIsL?

000bomgol, ®md dmbgb bLbgopabbgs FMowmal
30dmy9b900b0b  ©0gbmbhogndo Jghazmmdsbbol
303m3g6s, bagodms 3mbhgdbhol gomzaabbobgds
(06 369habhol dgbadgmgdemmdgdol godmygbgds), Mo
d90mb3g30803 9¢b0dbyemo 3obogzgmo odmoaygbgds.
00 d0Bbom Mo owybhdogoymo Lgboto o0gbs
dgbhgymo: ghmo, GmEs Eodmdol 30gzomgbbo
000008 (5%-00 OmIwgdoy ©0dgbmbheMgdymo
09696 HCV o@gdomo 30M39mo  20bo330L
LHGIIOIG0d0 BYH0bymo 33wa3al Bobagdda)
o dgmbyg Mmgs godmdob 3Mg3zomgbbo dowomos
(30% 3030969080, GMAgdLyE oyEanbosm HCV
00 00bEIGMIMIE 8J3m mdmMonpymo Lodbygdby,
0000900, $0Md0 smzm3mmol  dmdbdomgomgodo
06006, 96 9gbodbgdom Jhmbagymoa B 3gdododob
3069b0 o 0dbmEgazogohob 30myLo. sbgm A®L
©00036mbHoGmgdobmzal m3hodomydo  gobszzgmal
d6omo 0dbgds 12.5 (+-1) kPa, s¢bodbymo mby
BoMmdmoagbl EodmBob  0ogbmbhodgdobmgol
™m3(h0doycdlb. 98 oL bgbbohoydhmos dgewagbl
0.86 (95% CI, 0.89-0.92). od doh3gbgdgmygodal
303myg9b90000 8bg3g Fgbodemgdgmos 5% 393096¢9dd0
396 dmbgl 30Om®B0L ©0ogbmbhntgds (30dnb GmEs
0006086y 303090(90L oGM®Bo Ggomydo vg3m)
08 <10% 35309609080 o0b3sL FaM™Bob ©0ogbmdo,
hmEo 300 MJamYMoE o6 3930 30dmdo. odOmBob
©00036mBob  obobdgmo 12.5 kPa gobogzgmal
d0omol  godmygbgds godygomgdymos 2300 90b-
badsogbo JmoboggMo 33wg3900L doBom, FodmBab
©00836mbhoMgool 30mEgbdo Lbgowobbzs gobogzgmoal
$60mob godmygbgdnl dgemgdnl dgwgaem. ymagmogy
9b  3o3mgbolb  obgbl godmggmggol dGOmEgbdo
306OmB0L ©083bmbhn®mgdal 9a3gdhnMO™Isdy. 9ggsb
303m30bdMy, 3MY ©ogdomo s 36Oy YhymBomo
©00036mB0 3obobodeams 3ogngbhmo d3Mbagmmadnl
dododomymgoom  360d3b9mm3eb goghmMo.
bog3mg3 2anx3do dgbodhbgzn oym 3ghHgcmagbmods
1393093096OMdL s bbboGhoeM™dL dbMog. 33Egz0Lb
0g3mMHnkgoobob bgmadhoybop dgdhgymo ogm 12.5
kPa gGogmobl g3obsg3gmo. 306mmBal osagbmbn®mgdabsl
bogydmbogmg 1bs 0gbob @odmhgbogmo dbmeme
12.5 kPa $Gomobl gobogzgmob dghhggobol o VCTE-

ob 390093900 3Pbs aobobomgdmaglb 3wabogyco
063m®dogn0l s bobgeddegzsabgmm onwesnbgddo
06LYdYmo G93mdgboogngdal 3mbhgdbdhdn. baghHomm
20000, 12.5 kPa 3$Gomal gobogzgmol dghhgzobosl,
39000monbgd0lb  d933930390gemas  237x3dd  doogm
3000Mgdmo  gowabyzghomgds  gobmBab  3oy-
306Oygma0m0 3900939000 ddznbgdal dodobmymgdom,
300000006 306OM®B0L  3Oy-yobhygmxzoma  ©0oagbmdo
3903030 20630 MgE™Onbmzal dgh Mab3L 3obg 36y-
080090000 0336mB0. MydEs, 99 bHGHhgansd dgndemgds
3033094306mL 303096¢g00L 360d369¢mm30b0 63Bagmal
306OMmBob 3obznmotmgdol domomo Gabzolb 233yxndo
3993060309 (800Lo31mM YoM 8N 36935 9bLoL
3060™090d0). 88 bEHGIHga0abal, d3xGbsmmonl
xmbdg, C 3g93o(0phob dgmby dm3ymognsdn, bwgds
dgbodemm B0sbob G9dzntgds dgdgan gadhmmgdal
30030m0bbobgdom: 1. dbhogodybyema d3n0bocmmdnl
3900093, 39639mGM30000 gmabhma®maggnol bdomog
30390300m @30dmoab  bodzzdogzal dg33ncydedey,
39009300, ©OMM 3obdogmmdsdn, dgntmgds 0d
39309600l Goibzn 30bog BoGOM®BL F6Y-oEdomo
©00036m80  oEanbpom. (obogmgm Jombzs 4.
0bh0godybymo mghodool Bmbdg, SVR-bL dowbgym,
HCV-0b dgmbg BGsbmym 3309609080, MmImgdog
©00836mbhocgo0sd VCTE-ob dgdzgmdom, m3odemol
§Gomol  3obogzgmol Mo mbydy dga3z0dmos
0087009000 godmzmogbmm dmmLBLYmo BodmmBo
o @obgnbogmmm 3o30gbhob Jmnbogoab gobghol
bogombo?) 2.93960bsmmonl @mbdy dowgdymo
300069390 gd900bsl 063080960 LoENEZbmbKHngm
3900000900 (393. 30003mB0b ©LOEJ6E 9bMb3M3ns)
06 960 0gbob 3admygbgdyemo dbmenme VCTE-0b 12.5
kPa g6omal 30bo33gmal dmb. (abogmgm gombgs 11.
300396bohmeE 30bmdBg 9330 dgmby, drobbym
393096(h90d0, MmIggons ©0dabmbhomogdnsb VCTE-
ob dgd3gmo0m, mzademmal 3obsagzgmal Gmdgmm §Momdy
39330d00 ad3Lhad0m godmzgmogbmm 9dmazezydo
30003000 O 00300000 d3030mm®m  MyHobymo
960mb3m30yho 33emg30?) 3.939Mbocmmdnl 3bmEgbdo,
3930(hmEgmymy®d 30ME0bmdody LiM0bobgol ™ML
000063080960  33mg30b dgmmgdol @odmygbgds
(803. ©30dgob YeHO033M0M0 33¢933) 0EISTIO
d90mb3zg30d0 3Pbs dmopogogb oMy dbmmmme C
39300000l 3gmbg 303096hgoL, 9Msdg dmmLBLYm™O
g0dmmBolb  dJmbg  3o30gbhgobog.  3o30gbhgob,
HmIggobog 0MLBEMGME agbzdm FoMmBL E0dgbmda,
0J3m  dmdLbBLYmo @oodmdo, dom dgydmosm
0baM3goEmb b3Mnbnbgnl dggao.

93m396d30d: JOmbogyma C 3gdophopob dgmbg
303096(h90d0, 30MO™MB0L ©0ogbmbdal obobdgmop AG
A 0dmgzd ©93mdgbsgndl VCTE-ob godmygbgdol
®30dgmob 12.5 kPa gMogab 3obogggmal ombgdy.

693039600300L Fgx30bg00: SoHmIomo
9300960003300, 305 batobbol dh30Eg09emg0o.

0bh0godybymo mghodool BmbBg, SVR-bL dowbgym,
HCV-0b dgmbg BGsbmym 3s3096¢90d0, MmImgdog
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©00036mbhndgdnsd VCTE-ob dgd3gmdom, m3ndemol
gbhomolb  gobogggmob Mo ©mbgdy dga30dmond
©3070hg00m gadmamogbme JmemLESLYmMO BoddmBo
o 3obznobogmmm 3o30gbhol 3mobognob gabgtab
bogombo?  HCV-bU Boddopgdom d3ncmbognmdal
0900093 393096(h900L  3mabogoob  gobgbal
3600H96093900 d30030m© obLodmzgdyma o6 sbab.
00 893mb3ggz0dn 33y6Oboemmdnl d9damadds VCTE-nd
dgbodgmgdgmos dma3iagb adohgdomo 0bgm®madsins
303096hgdobmgolb  dgdamdo  d3ymbagmonb
0006 mymgdab  goobobyzghow. dmdLESLYwO
53006OMmB0b  gadmbodopboe godmygbgdywmo ogdbs 2
0embh®oEomo dgdmbzgzal 03odamgddo, Bobsobbo®
1393093069090 E03gbmbHuMa 3ghnmbdsbbo 9.5
(+-1) kPa 8sbo339mob §6ody - ghom dgdmbzgzedo
dm®bBsbymo ggoodmBo odsmma 36ggomgbbo (5%
303096(h90d0, Mmdmgodsg doombogb SVR-b o
o6 @oohbosm ghmbogymo m30dmol os30g00bL
309630006 900L mobdgzn Mobgo) s TmGLESLYMmO
03006mB0b dopagmo 30930¢mgbbo (30% HCV-0b 3gmbg
3030969080, OM™Imgddsg doowbogl SVR-b, doghod
339665emm00dg 3oohbsm 86 mdLBLYm m3z0demol
0300OMBIYM0 003000900, b6 3Jmbom m3ndmalb
JOmbogymo 0003000900L 3ob30motgdal Lbgs Gaby
Rddom®gd0, Gmambgdogos: bodbydby, 0sdgOo,
omgmdmmoddo o6 mobpodmymo  0bgggdingdo

000030000b  0dybmEgnogohol 306H7bob /06
3gdothn(o B 96 C). doggdyemo dmbogdgon oo 33emgzol
dobobnomgdmgdn, HmImgdog godmdoibogobgb F3 o
F4 03006mBb dowgdymo 0gbs 20880 4106 3o3096¢hdn
hohotgdnmo 13 33¢mg30L 3900939000086. dmGLBsLY™O
530060mB0b/goGmmBob dgx3obgdobmzol 9.5 (+-1) kPa
30003390000 $H0gmdg. 9pbodbyemo 33emg30b B3otamgddo
bgbbohoymdmdsd dgoanbs 0.78 (95% CI, 0.75-
0.81), bomm b3ggna30y®mds 3 dgoanbs 0.86 (95%
Cl, 0.84-0.88). 83 0ogbmbhognta dohggbgdemgdol
300mygbg00m dgbodgmgdgmos godmomgagml, SVR-b
dombgym  303096(h9080, FmOLEILYO GO M®BOL
©oboagbo, 9.5 (+-1) kPa @obszzgmol dMomal
303mygb900b8b, dgbodemgdgmos odsga Gobzal, 1%
3030969000, 3mbeogl 33aMn 033bmLKHtgds. bomgm
domomo Gobgob 7% 3o3096¢hgddn dgbodwmgdgmod
o  dmbgl o6  iibhybogl  dmGLEsLymO
53000mB0b 0agbmBo, 35806 GmEs dom Mgowydo
0930 mEgdnmo os39090s. 89dwga dmbgb domo
30603000006 3obgMo o dgbadodobo 396 hanhatmb
bododm  d3udbogmmdd o oEagh 3dgdophydo
03000m00b 8 bogzommdnl dowsmma Gabzolb g39d0.
dh303909e0g0900b 0080, Gmdgmoy dogmomgolb ghma
$60galb godmygbgool n30cmohabmdgddy dmdLBsbyma
530060mB0b oa960L EOML, dodomooE domgdymo
330609006-bgd30gdn  ©0s3bmbHgaM  33wg3900L
G90OmL3gIhyG0 dbsgndob boggyd3zgmdy, sMLgdymo
33939000 @oGagddo L3gE0Bo3gME 333900
06 hophohgdyms SVR-b dopbggm  3o309b6¢90do.
0990006 3odmdabatmg, dh3znEgdymgds dga3sbgdyemod
063306 adnmae. 33mgzal thgdbogy® dodmbogngoedn
dbmmme 9.5 (+-1) kPa gobogggmob dMogmo
3000m099690m@s, 39009300 33¢930b dobabosmgdemgddo
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oggodbods  dgbodhbgzo  3ghgdmagbymmde.
3303909 gd0b d080dn 0GLgoEo bokzgdal godm,
SVR-b dombgyem, ghmbogymo C 3gdshohob dgmby
393096()900b  dobm3sdo, VCTE-0b ghmo o6 Lghoygmo
$6omob godmygbgdob Mg3mdgbogdobmanl o wgndemal
b0d3360030L bakabbob By Brzotal sagbabmzal
bagocOmd ods(hgdomo 33emg3gdn.

Mg3magbognd: m3ndmal dmGmLESLYo gmEmAab
©00036mbhomgool dodbom, gobdmdob o6 dgmbg, HCV
dmBohoy®d 39309609080, GMBgddaE sbhngadybymo
3390bommonl dggao doombogb SVR-b, AGA
0dgmg3d  d3nGbogmmdnl 89398 HM6B0gbhmo
9mabhma®anznal jmbhomemobgdson 30063000 9.5
kPa 3060339000 $Mogmal godmygbgonl Grg3m39b0aE000.

0930m3360300b dgxz0bgoa:
3ommdomo ©93mdgboEns, dogmnsb
0800¢m0 batobbolb dh3znEgdngmgods.

3mdgbpodo: VCTE-ob <9.5 kPa 3obogzgmol
§Gomol  godmygbgdom  ©0ogbmbhmgdymado,
30GOmBob o6 dJmby  Iopogbhgdds, Mmdmgdogy
dotg 36033bg9emmdol 9b0dgdgb aobobadmonggdymo
@IOMMIOMOoYmo  33mg3900b o  RoddmBob
©00036mbhomgool dgmmgdol sGd3mInmOAHImmISL
0 dogog 360d369¢mdsl 8b0dgdgb 3gdodhmpgmymyta
300300mdnlb 3ob3nmamgdal dgndg Gabzol me300086
0600g00b, dgbodemgdgmons d@homb b3ganomobhmab
d9damdn 3mbLyemdognol goaMdgmgds 3emnbognwab
3069Mab.

30mb30 5: Jhmbogymo B 3gdohnhob dgmby Beobbyem
303096(hg080  3ocmBob  ©0ogbmbhodmgdol dodbom
00806896mbogmns VCTE-0b oy APRI-0b godmygbgde?

30mb30 6: JHmbogymo B 3gdohnhob dgmby Beaobdyem
303096(hg080  3ocmBob  ©0ogbmbhodmgdol dodbom
30dmygbgdynemo bgod ngmb VCTE-0 ooy FIB-4-0?

gbmbogymo B 3gdohohol dgmby BdGobbym
303096(hg080  3ocmBob  ©0ogbmbhodgdol dodbom
hoho®gdgmo  oogbmbhogyeo  dgomegdal
doboboomgdmgool  8bowodolb  d0Bbom  dmbeo
19 VCTE-ob 33wgg3olb, 5 APRI-ob 33mg30b o
FIB-4-0b 33930l dmboggdgdol dgmobgds. o8
03006mB0b badobbol dgboggobgdgmo d6md0b3zs80y6M0
©00836mbH03yM0 dgmmgdal dobobosmgdmgdo ogm
3990930 Lobolb: VCTE - LgbbohoybHmods 0.86; 95%
Cl, 0.79-0.91; b3gsoxz0ybmds 0.85; 95% ClI, 0.78-
0.89; APRI: bgbbohoybdmos 0.66; 95% Cl, 0.47-
0.85; b3goxz0ydmds 0.74; 95% Cl, 0.56-0.84; o
FIB-4: bgbbohoybdmds 0.87; 95% Cl, 0.79-0.92;
b3930x30MMds 0.65; 95% ClI, 0.51-0.73. Jhmbogymo
B 3gdophohob dgmbg Bbobdym 3dog0gbhgddo,
306OmBoL  ©0ogbmbhomdgdobsl VCTE-0d ohggbs
13900960 ©00gbmbhngnMo 390xnm®Asbbo FIB-4-00b
©d APRI-bmob dgahgdom. AGA-b o6 gobybomasl
306®BoL obsawagbn, bbzs gnddmBalb  dgoz0bgdab,
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00300963070, 3admbobymgdom-booagbmbhogm
ob Lobbgmol dMohol obogmoBol dgmmeo. m3zademol
Myhobymo 60mxubos ob 30dGM™MBaL dgbogobgdgmo
dgommeon bogmgoom aodmoygbgds ghmbognmo B
393othnhob 0bx3ggdgnob dgmby doEngbhgddo (JOmbogymma
C 393000¢0b dgmbg 303096¢hg0mab Fgodgdom) s
0bh0306bymo mghMadoob 0bogn®dgdabsl o6 dMab
3oemboba dmbmgdnemo, 3Gedhosnmo gonmanbgdol
dobgzom. mydgo, 30OmBob oaghs doModod
obegbl gogemgbol d3ytbogmmonlb dgmmdy o sbg3y
3930hmEgmymybo  Jomenbmdob gobgzomomgdol
Mob3dg. doybgozam 0doby, Mmd HGbB0gbhymo
9mobhma®doxnns  godmdol ©0ogbmbhokmgdabol
00935900 96306308076 Lobbemalb dMs¢hob dbsgmodol
d90mEgol bogmm 0sgbmbhoggdo 390xnmbdsbbo
dbgogbono. J@bOm  Jmbibghymeop, VCTE-ab
39603mbdoblo 30cO®Bob ©0ogbmbal godmdobzabal
dbaogbo 0ym FIB-4-0006, 90360d owgdotgdmes FIB-
4-b 306O®Bob  oogbmdol godmMogbzol MOML.
bogydmbogmg 3bo 0gbob godmhgbogo EodO®Bab
©00086mbHhmgdabob VCTE-0b dmboigdgoolb obbgdyemo
30003600 06030603300 8bdem0Balb gmbhggbhdo.

Mg3mdgbpogns: 30O™BoL  nogbmbhoMgdabob,
Jombogymo B 3gdophopob dgmbg 3o30gbhgddo, AGA
0dgmg3o VCTE-0b 30dmygbgdol €g3mdgbooiash bbge
06030(hbh06gdYm, 96o0b30809M  Lobbgmolb dGshol
09bhgdmob (dog. APRI oo FIB-4) dg00069000).

M930m3360o300b Agxzabgda: Sodmdnmo
0930960003300, 030 batabbob dh3oEgdnemgoo.

30mb3o 7. HBV-bL ddmbg dboobedyem 3o309bhgdda,
MHmdggdog 083bmbnMEgdnsb VCTE-ab gadmygbgdom,
306OmBob ©agbmdab dybhoo abobdgmewm, w3zndgmal
Jbmgomolb  bodgzmogob dga3obgdmoe, Mmdgmo
$6omab dghhgzs 09bgde ™3¢hndogmyMo s 0330600 g0L
®30dgmob 60ma3boob 3admygbgdol onE30gmgdEmIsl?

4864 3530900 d0 hohodgdyemo 17 33emg3ob sbogmadol
390093000, Gmdmab dobgznm dga3obos VCTE-ob 11.0
(+-1) kPa 306033900l $Magmob 396H:306d86ba, gaemBol
©00030mbhGmgoabsb baghmm Lgbbodhoghdmds nym 0.81
(95% ClI, 0.79-0.84) o Loghom bdg30x07MOm3
dgoa0bs 0.83 (95% Cl, 0.82-0.84). JOmbogymo
B 3gdophothob dJmby Bhobhdym 3o30gbhgodo,
306OmBob  ©0ogbmbhodgdol dodbom, dgosbydo
300033900 $Mogmob 11.0 (+-1) kPa-b godmygbgdol
ohmb ©oggndbodos dobowgdn LgbboghonmOmds
b393030YOMOS. 88 dmboEgdgody oyhEbmonm 11.0
(+-1) kPa 3obo3g39mab §Mogmal godmygbgoolb U,
0000 Mobzab dgdmby 3030960900l <1%-d0 (o
domogma Mobgob dgmbg 5% dgdmbzgzoedo dgbodgmgdgemos
dmbgl oG mBal 36y-yohymaomn ©0sgbmbhodgds
(0d dgdmbgzgzodn, GmEs 303096hL Mgomydo g3
306OmB0) o osbemmgdom 10-15% 3o30gbhgodo
0000300 30GOM®BL 3MY-00abmbo (d0dnb GmEs dom
06 dg3m oemdo). dh303g0emgoalb 0By, MmIgmog
dbodb 33gdlb ghomo bLobob FMomolb @obogzgmal

300mygbgdolb gocemBab  oogbmbhomdgdol dodbom
Bodm0dzd 323069000-bgdondo  ©0ogbmbhngyco
330939000 O9hO®L3gIhyMo dbogmabal Logydzgmdy,
0990006 odmdnbomyg, dH3znEgdywgds 30bsngab
0Modomodotnd dgnobgdymos odomo babobbob
30306909 9000. 331330L (H9gb03gc0 dodmbogrzal
30dB00900b0b dbmemme ab 33emg3zgd00 odmygbgdnemao,
Mmdgmog dmogogd 11.0 kPa gobogzgmol gbomb
00 039mbohobm Jghgtmagbymmds ogdbs dgdhbgyemo
dmEgdnmo  33eg3900b  doboboomgdmgol dmbab.
). gombogyma B 3gdophophob dgmbg Bobeymads
39309b6¢hg0ds, Gmdmgdog 96049096 o 360d3bgemmdsl
®30dmob  godGmBab  bobobbol oagbol o
bogmgd 360d3bgmmosl  ®ndbmBol  dgisbgdab
dgomEgdob  Mobigl o ohs3miIgmdbymmosb,
®30demol  00300900b bhHoEoal ©obOBYLAHgdIMmE
dgbodmgdgmos  d0B06dgbmbomo  homgzommb
03000mB0b adoobhydgdgmo sdohgonmo 33emgzol
hothotgds, Omambogos m3ndmab domaabogs, ndobmgal
Mmd ©dbhogb ©30dmal ©oo390g00L bhHooe.
bodmmmm 20ddn, 11.0 kPa gobogzgmal dMogmob
d96hg300 @oneonbgdol d9ddndozgdgmds 23y03de
doopm 3osdmgdymo gosbyzghomgds dggdinmgdabs
363-00900m0 30bybgdo oagbmbhatgdal dbmigbdo,
opbadbyeo 3owobyzahogrgds LdgYdzwen ©IgEM
dmbobegool, Gmd Bosbo Fobd®dab 396 ©oEgb0L
d9dmbggzedn 3nGm ©oEod 30003 dEEIM
©0000bhYM9d0L EOML. dogbgpezo 0doby, GM®A3 od
bO®ohganed dgbodemgdgemos  godmobzomb 39360
303096(h0b dgoMe@ 3039m36900 oG M™Bab dowogmo
M0b30b 2379300 (306Lo3NMMYdNM OBOT 36rg30eMmgbLnl
23990300 dygma3n 303096g00b), donby o8 Lybshgznom
dmbogmmEbgmos bogmgda 8osbo, 306000006 0ebadbngmo
Mabgob dohogodgds Jomboggmo B Igdohopob
d9dmby BMoblnem 30309b¢h9ddn brgds Modwgbady
oghmMab gomzomabbobgdom: 1. dbphozodybymo
mgMadnob 53mbdg, 3009Lmo Lyddgboab Bododhgoom
doebg30L0b, 3obdgmbgdama gemsbhmameaznnm bdntMop
©obOhYOEgds ®3ndwob bondzztozol dgdgntgode,
d9Lodsdbo d3nMgds d3eMeE Jmaboxgozn®gdymo
3oedmBdab dgmby 3o3ngbhgdalb Gogbsoa. 2. d3ydbogmmdnl
36mEgbdo gowobyzghnemgdgdn, Gmdgmgdoy dmnsdtgdl
0630809600  33mg30l  dgomEgdob  godmygbgdob
(dogomomo  30Mogmbolb  b3g®nbobgobmgol
96mbgmdnyto dgmmon) ©oxmydbgdymo ob Mol
dbmmme 93 3obogzgmob Mool 3odmygbgdods
(11.0 kPa). (obogmgm 3ombzo 11. 3mddgbbomgonem
306Omddg 9430b dgmby Bbobem 3orngbhgddo,
Myhobywmo  gbmbimdngmo b3Gmababgol mogz0sb
0000900L d0dbom, GMAgdog ©0oabmbhnMwydnsb
VCTE-ob 3d9339md0m, oobhyMgdymep Mo
3000339m0b §M0gmob godmygbgdalb dgdmbggzedn 0gbgde
d9Lodemydgemn 98M33YMm0 30M0gmBab domommo Gabgol
303mMoEbzs. 3. 306000006 Jhmbogymma B 3gdodohob
ddmbg 093Mdo>  3do3ngbpds, ®3ndmalb BoobOM™BAb
boGobbob doybgoozee, 36w onsbmb bitMobobgo
3930(hmEgmnmym 30ME0bmdady, o0 dmIymaognsdo
306OmBob  d3odoE ©0gbmbhntgds yohymaom
303emgbol 06 dmabgbl bgtnbobgalb dMaghnzodys.
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dndmbngmgo

0930m39bognd: JOmbogymo B 3gdodhodol dgmby
303096(hg0do, 0GM®BaL oagbob doBbom, AGA
0dgmg30 M93mdgbc0030sb 11.0 kPa 3obozzgmob §Mhogmol
300mygbg008y.

09303360300l 3gx30b3g00: SoHMdomo
930396000300, 3030 batabbob dh3znEgonmgods.

300b30 8: 3MddmM3Mm3mmycdo m3ndwol 3bodmgsbo
00030009000 EOM™L, EFodmBab oagbmbhndgdol
d08b0m, 3odmygbgdymo ybws ogmb VCTE oy APRI?

300b30 9: 3MddM3Mm3Mmmycdo m3ndwol 3bodmgsbo
00030009000 EOM™L, EFodmBab oagbmbhndgdol
d0860m, 3odmygbgdymo Ybs ogmb VCTE oy FIB-4?

d0bg0300 0d0bd, GHMT 33 IMIMEYGO m30demol
3bodm3obn  003000gd0L  0ogbmdn  a0bgdy
m3odmolb  godmbobymgoomo  Ladgbmbhozm
3900m@9000, 3M33m3m3mmybo bhgohm3gdspophob
o ddbmob dbmgodgdymo @3zndwmol Boddm™Bob
ob  30Gm®Bob  0abhoxozadgds, Mmambey Bgbo
dmombmzlb  o3ndmal  domxboom  dobhmmmagoy®
©0oobhyMgosl. o0doob @odmdpoboby, GmA
030demol 00mx3bool godmygbgdol ogd3b Mobggdo o
399003900, 8bg3g9 30000000 3030960900l BbM0EI
0PI 3aan(hobgds, 83 EMmb bobydzgmo 0gdbgds
m30dmob 0GBl 96o0b30B0M0 bawosgbmbhogm
dgmmEgool  ob  gmobhmadoxnnaol  godmygbgdo.
dmEgdymo  LdENEgbmbhngm dgmmEgdol d9930Lgod
dmbes  sMdImIm3mmydo  m3odmol  3bodmazabo
0003009000  dJmbg 303096908y  hahomgdymo
330939000006 doggdyemo dobsbosmgdemgdol sbsgmndal
39009390, 39Odmo 9 33930l dmbsEgdgool sbogmndal
bomyd3zgmdy dgmobs VCTE, 2 33mg3om APRI o 1
33930b 39339md0m FIB-4. dmEgdymo 90onbzedoyda
5300MmBob dg9x30b900L  LOENVEbMLEHNZM dgmmEgdal
doboboomgdmgdo ogm 8gdgan: VCTE (bgbbodhoybhmds
- 0.90; 95% Cl, 0.82-0.95; b3ggoz0g6mds - 0.87;
95% Cl, 0.85-0.89), APRI (bgbbopoyhmds - 0.78;
95% Cl, 0.71-0.99; b3gzox0ydOmds - 0.71; 95% CI,
0.30-0.93) o FIB-4 (bgbbohoythmods - 0.74; 95% Cl,
0.54-0.87; b3gzngz06mmos - 0.71; 95% Cl, 0.64-0.76).
3633 3m3mmy®do m30dmol 3bndm3zobo sd39g00L
dgmbg 3o3096(hg0d0, dmEgdymo 33wg3300b EOMUL,
VCTE-0b o 306mBob bonogbmbihngm s0o0b3s8096
bobbamob 36dhnb 8bogmoBal 39mmEgdmsb dndsmmgosdn
300m03390m0 d030gogmo  Hgbwgeoy®mos, d0bsgsb
399010390006 83038009070, dom dmMal FoMdo
Bmbob dgmbg 383096(h900L godmMapbzs (bbgyemal dsbol
0bgdbo >=30 33/d2);

d07bgc00300 0d0bd, GMT 3OS IZMIMEYGO M30demol
3b0dm30bn 003000 gd0L  0ogbmdn  a0bgds
m3odmolb  godmbobymgdomo  LdEdgbmbhozm
3900m@9000, 3033 3m3mmybo bhgohm3gdspophob
o dobmob dbmgodgdymo @3zndwmol Boddm™Bob
ob  30GOm™Bob  0abhoxozadgds, Mmambey Bgbo
dmombmzlb  o3ndmal  domxboom  obhmmmaoy®
©00obhyMgosl. o0doob @odmdpoboby, GmA
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®30dmol 00mxbool godmyggbgdol ogsb Mabzgdo o
398013900, 8bY3g 30600006 3830900700l dbM0A
H0YmMOE 3oEsnhobgds, 83 Mmb bobykmzgmo 0gdbgds
m3odmob 3o®OmBol 360063080900 Lawosgbmbhngm
dgmmgool o6  gmobhmagmdonnal  godmygbgos.
dmEgdymo  LOENERbMLHdm dgmmEgdol dga3abgos
dmbeo 9GO Zm3mmydo  m3admol  3bodmzebo
00030009000  dJmbg 3030960908y  hadhoMgdymo
33939000006 309090 dobaboamgdemgdol sbsemaBol
39009390, 390dmo 9 33930l dmbsEgdgoal sbagmndal
boxyd3zgmBy dgmobs VCTE, 2 33mg300 APRI o 1
33930l 3933900, FIB-4. dmEgdymo oMonbzodoyha
0300HmB0l 3g9030b900L  LOENOEbmMLEHNgMm dgmmegdol
dobobnomgdemagdn ngm 8gdgan: VCTE (bgbbohogbhmds
- 0.90; 95% Cl, 0.82-0.95; b3gg0x036HMds - 0.87;
95% Cl, 0.85-0.89), APRI (bgbbogogomds - 0.78;
95% Cl, 0.71-0.99; b3ggox0ydOmds - 0.71; 95% CI,
0.30-0.93) o FIB-4 (bgbbohoybmds - 0.74; 95% Cl,
0.54-0.87; Lb3ggnxz0mmos - 0.71; 95% Cl, 0.64-0.76).
3633 3Mm3mmy®o m30dmol 3bndmzsbo ©d397g00L
dgmbg 303096(hg0dn, dmEgdymo 33w g3900L EOMUL,
VCTE-0b 8 306mBob baoogbmbhodm s6o0b3s8096M
bobbgmob 80ahb 8bdemoBob 39mmEydmeb dodobmgosdn
3000033900 donmgdgmo  haboggondmds, dnbogeb
3980100390006 830380000, oo dmdal Fobdo
Bmbolb dgmby 39309bhgool gedmdopbzs (bbgymal
dobob 0bggbo >=30 33/32); w30dmob sgmgmdmemytn
0003909000  dJmbg 39309609080  gobdmBol
©005306mbhngobmaol  dHgbhob dobsbosmgomgdol
39960m036909m0 91399dhob dg3obgos dogmgdymo ogm
7 339300006, H™MImgdnE 00306900696 330 3o30gbHL
030dmol JOmbogymo s 3m3mmytho 8835009000).
306O®B0L ©0gbmLhngobmzol wzadwmal bodzztozy
12.5 (O1) 33s dgnsbyto d9d3069d0b godmygbgdom,
boghmm dgmdbmdgemmods ogm 0.95 (95% CI, 0.87
0.98) s bdghomm bdggnxoydmds 0.71 (95% Cl, 0.56
0.82). ddgo Mobgol 3mdmbddedo (36930 gbhmds
5% dm®b Bobywmo g3006m™B0), Jo30gbdhgool dbmemmeo
0.2% 09bd 0GLBmMaE 3mabnggagotgdymo, Gmamty
306mB0bL 36dJmbg (367 YohymMRB0m0) s Jo30gbnHgdal
27.5% 0gbs 063LBmMogo 3emabogngntgdymmo, Hmambs
306M®BL dJmby (367 oEgdomoa). domoma Mabgiol
2339900 (393039908 30% - ImdL Bobymo 10ddmBo),
000 dmeob 30dmob oBnabgdol dydozo Gabzol
Rdhmemgdom (3oa., Lodbydby, gbodmzsbo ¢mgzndwmo,
0000300600 0396mEgx030h0b 306YLom 86 B 3gdspodob
306079600 9O MMI030 06x39gi300) dd0bobyg.

oobemmgdom 3o309bhms 1.5% dgodwgds oygmb
063LBMGMOE ©083bmLhnkgdma, Gmamy oemBal
003gmbg, bmmm 3ds30gbhgool 20.3% dgodmgds
obg3g  0MobBmMoE o0ymlb  0d3bmbnkmgdywao,
hmgmhg 3odhmdol djmbg. dH3znEgdymgdol dods
306OmBL godmbogmgbsw ghmo By3ghol godmygbgdol
dbodsbodgho dmAobodgmoms  2300gonbo
©00036mbhoggdo  Lodybehol 33mg3900L dMbEH-3mg
060m0B0sb o, dgLododoboE, ©odsmo babobbab
0630608306m30b godm. (Hggdbogyha dodmbogmgzedn
hobmymo oygm dbmmmo  33mgzgon 12.5 (1)
330 om3mol @odmygbgdom o 860d3bgmmaobo

Therapia bLogoMmoizgemm 63



64 Therapia boagomoizgemm

dndmbnmgo

39h9hmagbymmos  oxodbobdos  od  BHabhob
doboboomygogmgodn. dga3obgdgdo  domgdywmo oym
®3odmab ghmboggmo smimdmmybo 003000900
d9dmbyg 303096 900b30b o abobo o6 Pbwo 0gbgb
30dmygbgdymo 363037 dmgmImenyda  3gdopophob
dgmbg 303096¢900L dge30bgdabel. 12.5 33s-b Byzghob
dgdhgz0m, aonmonbol d9ddydoggdgmds 233y93ds
doomm 39309090 gowobyzghoemgds 3MI-g060ygmaoma
09bdgd0L dobododogoal dgbobgd, Gomoy odmoadobs
3o0byzghomgde, Mmd  dMoEnogbmbhomgdymo
306mB0bLLL B0sbo yRtm dghno, 300067 367 IO
©00036mbhnMgdabsb. mydgs, doybgwozoE ndobs, Gmd
9b bH®hgand 3odmnbzgab BoMmBab dowagma Mabinl
ddmbg  3o3ngbhmo 3b60d3bgmmm3zeb  GomEgbmosl
00000 3a3MEgmgdalb dobmogddo, LozoMoywmo
bogmagon Boobo dmod3l od LHGOHIaNl, Mo©asb
30603960 3ozmgbs dgnzmdmemyMmo gommdob dgmby
303096(hg0d0 dghongmgdymos dtozogmo dndgdal godm. :
1. 3oobyzghnmgdgdn, mdmgdog nb393L 06308036
0abhgol (dog., dgwo 9bmLimdns 3oMogmdymo
20033mob  b3mnbobgobmazal) ob Pbo 0gmb
©00033dbg0ymo dbmenme od $Homdg (12,5 33v). (b
30mbgs 11 dgodmgde godmomogbmb domagma Mabiol
baggmadazol 30603mbgoo.)

2. baGobobgn HCC-bLogol oMonbzoboydo
0abohgdom, Omambogsd m3admol JWmAHM639h0m,
160  dmogogzEgl oGo  dbmmme  Jogngbhgol
hodmyommnogdymo godmbom, o6ddgE obgzg dmédb
Bobymo g300mmBom. mydEe, 303090(g0L 36O oEgdoma
306OmB0L ©osgbmdom bdoMop og3zm obznmatgdymo
330060mB03 (F3) o dgodgmgds donbg Lobatagdemm agmb
b300babao.

dombgs 11: 3mddgbboMgdymo VTE-ob 0930093
dmBeoomgddo mzadmol 3oemddg 9430L dohobobol,
m3odgmob  bondgzbogol Gmdge  dohzgbgdgmdy
d9330dmns dboho godmgMogbmm domowoa Mobgal
bogmodogalb 3o0Mogmdymo 396900 o ®mo30006
03030mmo OYhobymo gbpmbzmdogmo biabobobgol
bodobmgda?

00 3mbhgdbhdo, VCTE d9030bs, magmb ods¢hgdoma
O®0ogob  Habho, Gomo 3P39m obLodmzhymoaym,
bogdzm @EobmBol dJmbg Gmdgm  3ogogbdgol
d99dmmmm 9beMgdmom domagma Mabgal Logmadazal
30003mB8ymo 3969000 dgdamdo godmizzmgznm.
boggmodogolb dowago Gabzol 30M03mdymo 3969000
30dmbomogbo B0bobbBo® obbodmghymoa smzmal
360d3bgemmdol  ©oogbmbhogghdo  dgbdymgds
19.5 (+2) g3do o0bphghidbghomdgdymo ogm b
boogybhGogom bgbo®do: ghmo adowo Mabzol
3m39mo300baedb (domoma  Gabgol 3oMogmbdymo
3969000 5% 3o36Egmgds). do3., 3do30gbhgddo
obmo  0ogbmdomgdymo  3mddgbboMgoymo
goeOmdom nbdmdomgohgdol MomEgbmodo
>150,000/dgm dmbHomydo 303960(H968000 833060
30303909 go0b goMgdg) o bbzs domogo Gabzol
9390 (20% 306M03mByemo  396900L BozbEgmgoe,
d03. 30309bhgddo  3md3gbbodgdymo  EodOmdom

06OMmIomEohgdob Momogbmos <150,00). /dwm).
dmbpomymo dodghhgbdool odzobs bodbgdol gotgdy).
domogmon Mobgob Logmadogzol 3oMozmdymo 396900
30dmMmogbzal bl dobsboomgdmgdal ghmmaogmoago
9989900b 39833bg0g00 dogdymn 0gm 8 33E)300b,
Mmdgemdog 964 303096¢0 dmbobogmgmoms. wmzndgmal
3hmamgbomgdon  1ndemBol/gnbmBal Bpzhol
30dmygbgdom 19.5 (£2) 3do, 3oghmoobgdymo
3360dbmogmmds ngm 0.89 (95% Cl, 0.84+0.92)
00 309Mm0bgdymo b3ganmngs oym 0.56 (95% Cl,
0.52 + 0.59). od d60d3zbggmmogdalb odmygbgdom
dgndmgde d9930Lgl, Gmd dpzmymo dbndzbgenmdnl
300mygbg00b0b.

kPa domomo ®abgob bogmadoegzol 30603mBgonb
3odmémopbgzol  dodbom  dgodmgde  vMbBmGo
3mobog3nEndEglb odoma Moabzolb ddmbg doEgngbhgdal
0.6% (o dogogmo Gabzob 30309bhgdal odbemmgdom
2.2%, GmagmbE domomo Gobzol ddmby boaggmedogol
30M03m8ymo  30003mBmo  3969d0b aMIJmbgco.
dgbodmgdgmas hopabgl obgmo o0bghghzgbgngdo,
Mmammogos 9Mabgmgdhoyho B-dmmgzghgdom ob
Mammal mogobdgdom, Gog 063936 doom 3B3039
306030830 Lobbemgbob o Fobmab sgezdntgdyma
03900M00bd s L0330NabmAnl godhagm Gabzl.
3hmahgbymo x30ddmBolb  godmbogmgbo ghmo
003l 3603369¢mmdnb godmygbgonl dbatabodgtogo
(303909900l d0dd doMomoom dmdobotgmaol
©000306mbhngydo Lodybhob 2306090bo  33¢mg3900L
0bogmodoob.  dgboododabo, dh3oEgonmgdgodo
d9930be, Gmamby 0Modo. dbmmme  33emgzgon
19.5 (£2) 330 doMoghom agm hoboymo hgdbogy®d
dodmbomgodo o 360d36gemm30bn 39hgdmagbymmds
oog30gdbods od BHabhob dgbdnemgdedn. bLogobms
3900 33930, Gomo gobabedmzmmlb ghmzghawn ob
bgGoymo goModogoma gmobhma®moggnol Gmma,
00939 GmambE m3zodmal Lodhznggds dgbodedobo
0060960, 3mddgbbomgdymo goemBol o dowsmmo
®ob3ol Logmodogzol zoMogmbymo 39bg00L dgmby
30(3096(hg00b dga30bgdodn. 3b60d3bgemm38b00 v00bodbmL,
Mmd 3030960900 ®30dwolb  ©g3md3gbbntgdymo
3obmdom, 0bgzg Gmamby 303096hgdn ©3zndmal
303396boGgonmo o mBom oagbogma boygmodagol
30603030 3969000 o6 dmbhomyda odghhgbdoom
00 0gm hobomymo od obogmabddo o, dgbodedobog,
9L 303096hgd0 9bo d9930bogl  gbmb Mmoo
bhobpabhymo Jmoboggbo 3Goghogol dobgozonm,
30bbogmznl gotgdy. VCTE.. gomodzs 19,5 33o. Baveno
VI 3mbLgbbnbob bgdnbobol gonmmanbgdn dgdamddo
dbodb 3gmb Mabzob bh®ohnazngsgnab.
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