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Pesrome. KoHmpacm-uHOyyupaHama Hegponamusi (KUH) e wupoko pa3npocmpaHeH U KIUHUYHO 3Haqum
npobnem npu nayueHmMume, Koumo ca rnodsioKeHU Ha UH8a3u8HU fpouedypu, uducKeauwu KOHmMpacmHu
seuwjecmea. OcHOBHUSIM pUCKO8 thakmop 3a pazsumuemo Ha KUH e npedwecmeawa 6b6peyHa OuCyHK-
yusi, ocobeHo 8 KomMbuHauusi cbC 3axapeH duabem. B ocHosama Ha npeseHyusima cmou nodxodsuw,ama
puckosa cmpamucbukayusi, UHmpaseHo3Hama xudpamauyusi ¢ ¢hu3uoriosudeH cepym unu Hampues 6u-
kapboHam, rpeycmaHo8siI8aHemo Ha HehpomoKcu4YHUMe MedukamMeHmu, U3ron3eaHemo Ha HUCKO- unu
u3o0cMmonapHU KOHmMpacmHu sewiecmsa u pedyyupaHemo Ha ripunoxeHama 0o3a. Bbrnpeku 4e npuro-
JKeHUemo Ha auyemuriyuCmeuH e WUPOKO pasrnpocmpaHeHo, mo ocmasa HedoKkasaHo echekmusHo. Ha-
pacmeauwjusm bpou npoyysaHusi deMoHcmpupa cunHa epb3ka Ha KWH ¢ nocrnedsauwju cepuo3Hu HexxenaHu
KPpamkoCpOYHU U Ob/120CPOYHU ChbOUMUST Kamo CMbPMHOCM, yeenu4yeH 60mHUYeH rnpecmod, rnpoz2pecusi
Ha 6b6peyHOMoO 3aborsisaHe U ygenuvyasaHe Ha 30pasHuUme pasxodu. [pedcmou da ce dokaxe danu KUH
€ NpUYyuHa unu fnpocmo oW nPo2HOCMUYEH MapKep 3a MSXHOMO HacmbrieaHe.

Knroyoeu dymu:. koHmpacm-uHOyyupaHa Heghpornamusi, KOHMPacmMHU 8euwjecmea, rnpeeeHUusi, KIUHUYHU
nocrneduyu

Summary. Contrast-induced nephropathy (CIN) is a widely recognized and clinically significant problem
in patients undergoing invasive procedures that require contrast administration. The major risk factor for
developing CIN is preexisting renal dysfunction, particularly in association with diabetes. The cornerstone of
prevention is appropriate risk stratification, intravenous hydration with normal saline or sodium bicarbonate,
withholding of nephrotoxic medications, use of low or isoosmolar contrast, and contrast dose reduction.
Although N-acetylcysteine administration is popular, it remains unproven. A growing number of studies
demonstrating strong associations of CIN with serious, adverse short and long-term outcomes as mortality,
prolonged hospitalization, progression of kidney disease and increased healthcare expenditures. It should
be proven if CIN is the reason for these outcomes or just a poor prognostic marker for their occurrence.
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[E®UHMUNA HA KOHTPACT-UHOYLIMPAHATA

HE®PONATUSA

Ocrtpata 6ubpeyvHa HegocTaTbyHOCT (OBH)
€ YeCTO CpeLLaHo U CEPUO3HO, HO NOTEHLMAMHO
ne4ymmMo cbcTosiHMe. [lopM  MUHMManHara
peaykumsi Ha ObbpevHaTa YHKUMS, KOATO
HacTbnBa OCTPO, BOAM OO CEpMo3Ha NporHosa
BnocrneacTeue. PaHHOTO ycTaHOBsIBaHe U neve-

Hne Ha OBH moxe ga gosege oo nogobpsiea-
He Ha ObnrocpovHuTe nocneauun. [iee cxogHu
aedpuHuuun (RIFLE [Risk Injury Failure Loss
of kidney function End-stage kidney disease] u
AKIN [Acute Kidney Injury Network]), 6a3npaHu
Ha CepyMHUsi KpeaTUHWH 1M YacoBaTa avypesa,
6sxa npeanoXxeHu 1 BanuanpaHu 3a onpegens-
He Ha OBH. 3a uennTe Ha KNMHMYHaTa NpakTuka

CbpaevHo-cbaosu 3abonssaHus, 46, 2015, Ne 3

9



pasnMyHUTE Hay4YHN pa3paboTkm 1 obLLECTBEHO
3gpaBe obave MMa HeobxoouMMOCT OT efHa-e-
OWHCTBeHa obobuwaBalua gedunHuums. Cnopea
npenopbknTe Ha MexayHapoaHOTO OPYXeCTBO
no Hedpponorna OBH ce gedumHmnpa kato egHO
oT cnegHute [1]:

lMoBuwaBaHe Ha CEPYMHUS KpeaTMHUH C
=2 0,3 mg/dl (= 26,5 pmol/l) B pamkuTe Ha 48
yaca; nnm

e [loBuwaBaHe Ha CepyMHUS KpeaTUHUH C
> 1,5 nbTn CNPSIMO U3XOAHWUS, KOETO € N3BECTHO
UnNu ce npegnonara ga € HacTbNMMAo npes
nocnegHuTe 7 OHWU;, Unn

e Yacosa guypesa < 0,5 ml/kg/h 3a 6 yaca.

OvakBaivikn BanuMauMpaHeTo Ha Obaewm-
Te Ouomapkepu, KOETO Le Mno3BONM MHO-
ro Mo-TOMHO CpaBHEHME W WHTerpupaHe Ha
KOHTpacT-nHayumpaHata OBH B usanoctHata
pamka Ha OBH, MexayHapogHOTO ApY>KeCTBO
no Hecpponorna npegnara ga ce wv3nonssat
CcblUUTE KpUTEpPUN 3a AedUHUPAHE Ha KOHT-
pacT-uHgyumpaHa Hedgponatnsa (KUMH), kakto
npu gpyrute dopmn Ha OBH, T.e. npomeHn B
cepyMHaTa KOHUEHTpauus Ha KpeaTUHWHa U
yacosaTta aumypesa. Crnopen PabGoTHaTta rpyna
HAMa NaTtoU3MONOrMYHMU WU enuaeMuoro-
TMYHU NPUYNHK fedUHUUMATA U CTagupaHeTo
Ha KOoHTpacT-uHgyumpaHata OBH ga ce pasnu-
yaBaT oT kpuTepunte Ha RIFLE/AKIN. TpsibBa
obaye fga ce nogyeptae, Ye gopu B KnmHu4Ho-
TO pbkoBoacTBoTo 3a OBH, nagageHo ot cbLlo-
TO AapyxecTtBo npes3 2012 r., 3a TepmuHa KNH
ce npuema LWMPOKO pasnpocTpaHeHaTa B Nu-
Tepatypata AedUHULNA, KOATO ce onpeaens
KaTo HapacTBaHe Ha CEPYMHUS KPEaTUHWH C
= 0,5 mg/dl (= 44 umol/l) nnn kato 25% ysenu-
YyeHue CnpsiMO U3XOAHUTE CTOMHOCTU B paMKu-
Te Ha 48 4aca cnepg pagvornornyHa npouegypa.
Tasn geuvHMuMA Cblo Taka U HeoCrnopumo
Kopenupa c npeackasBaHeTo Ha ronemuTe He-
XenaHu cbbuTua cnep nepKyTaHHU KOPOHApPHM
nHtepseHumm (MKN) npu KNUHNYHUTE Npoy4yBa-
Husa [2].

[pyXecTBOTO MO yporeHuTanHa pagmnono-
s n3nona3ea cbluata AePUHNLNS, HO MPOMEHMU-
Te B KpeaTuHunHa TpsibBa Aa HacTbNAT 40 3 AHM
OT BbTPECHAOBOTO NPUITOXKEHNE HAa KOHTPACTHO
BELLECTBO W NpW nunca Ha gpyra eTMonornyHa
npuumHa 3a OBH [3]. TpsibBa ga ce 3Hae, ye
npy Manko oT criyyauTe NUKOBOTO YBENUYEeHne
Ha CepyMHUsi KpeaTUHUH MOXe Ada ce Habnto-

AaBa B paMkuTe Ha 5 OHKU cref KOHTPacTHOTO
npunoxexHme. EQHO MHTEPECHO NMPOCNEKTUBHO
npoy4yBaHe [4] nokasBa, Ye MpoLeHTHaTa npo-
MAHa B CEpPyMHUS KpeaTuMHWH 12 4yaca creq
NPUOXEHMETO Ha KOHTPACT CNPSIMO U3XO4HUTE
CTOMHOCTW € Haun-gobpuat npegukTop 3a KMH
(P < 0,001). YBenuuyaBaHe Ha HeroaTa CTOW-
HOCT C 5% uma 75% CeH3uTMBHOCT N 72%
cneundunyHocT 3a paHHo ynaedHe Ha KUH,
¢ nnow, nog kpmeata (AUC) 0,80 n oTHocute-
neH puck (OR) ot 7,37 (95% CI 3.34-16.23).
OcBeH TOBa TE3n 12-4acoBU U3XOOHWU CTOW-
HOCTW CUITHO KopenupaT C pa3BUTMETO Ha
6b0peyvHo yBpexaaHe B pamkuTe Ha 30 OHK
(P =0,002; ceHanTmBHOCT 87%, cneundunyHOCT
70%; AUC 0,85; OR 13.29; 95% CI 2.91-60.64).

EnupeEmmnonorus

Vmankn npegsug cnoMmeHatute npobnemu
¢ pedomHnumaTa Ha KUH, He e nsHeHaaBalwo, ve
HenHaTa JoknajBaHa B nutepaTtypara YyectoTa
Bapupa 3Ha4MTESNHO, B 3aBUCUMOCT OT MU3MOn3-
BaHaTa AeduHuumMsa, nonynaumsata nauveHTu
W n3XOO4HUTE puckoBu pakTopu. BnunaHmneto
Ha pasnuyHuTe geduHMUMM BbpPXy 4ecToTa-
Ta Ha KNH moxe ga 6bae nnocTprpaHo 4pes
pesyntatute ot peructbpa "Okcunan" [5]. B
Hero KMH ©una gedwupaHa kaTo HapacTBaHe
Ha cepyMHusa kpeaTuHuH ¢ > 0,5 mg/dl (> 44
gmol/l) unu kaTo yBenuvyaBaHe Ha CepyMHUSA
KpeaTuHuH ¢ > 25%, unu Kato noHmxaBaHe Ha
CKOpOCTTa Ha rmomepynHa duntpaums (Cro) c
> 25%, nnn kato KOMGMHaLUMs OT M30poeHnTe
Tpu geduHuumn. B nscnegsaHata nonynaums
N3XOOHUAT CEPYMEH KpeaTuHuH 6un 1.12 + 0.3
mg/dl (99 + 26.5 mmol/l) n 24% wnmanu CIre
<60 ml/min. Yectotarta Ha KNH 6una cboTBeTHO
3,3% (HapacTBaHe Ha CepyMHUS KPEaTUHWUH C >
0,5 mg/dl/ — > 44 ymol/l); 10,2% (yBenuyaBaHe
Ha CepyMHUSA KpeaTuHUH ¢ > 25%); 7,6% (NoHu-
XaBaHe Ha CI'® ¢ > 25%) n 10,5% (kombBuHa-
LS OT BCUYKM NOKasaTenn).

Mpruema ce, Yye Npu NaUMEHT ¢ HopmarHa
ObbpeyHa yHKUMS, OOPU NPU HANMYMETO Ha
3axapeH guabet (3[1), puckbT oT KMH e Huncbk
(1-2%) [6]. YecToTaTa 0b6aye Moxe Aa 4OCTUTHE
25% npv naumeHTn ¢ npeecTeaLlo 6bb6peyHo
yBpexaaHe unv npy Hanu4MeTo Ha onpegene-
HW PUCKOBM (hpakTopwu, Kato Hanpumep Komou-
Hauus OT XPOHMYHO 6BLOpeyHo 3abonsiBaHe
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(XB3) n 3axapeH guabeT, XpOHMYHA CbpAeyHa
HepocTaTbyHOCT (CH), HanpegHana Bb3pacT U
CbMbTCTBALLO NPUMOXEHNE Ha HEPPOTOKCUYHU
MeaukameHTn [7]. Cnopen nuteparyparta KNH
Cce onucea karto TpeTaTa Mo 4ecTota npuyvMHa
3a HoBoBb3HUkHana OBH npu xocnuTtanusm-
paHn nauueHTn (cneq NoHwXkeHata 6bbpeyHa
nepgysnsa n HepPOTOKCUYHUTE MeaUKaAMEHTK)
n otroBaps 3a 11% ot Te3un cny4awm [8].

MoHacTosiem B cBeTOoBEH Mawab npu
pasfU4yHN  PaguonorMyHu  u3cneaBaHus  ce
npunaraT MUIMOHW [03W OT KOHTPacTHU Be-
wectBa BbTpecbaoso [9, 10]. NoseyeTo OT TE3N
n3cregBaHus ce NpoBexaar cpef ambynaTopHa
nonynauusi, KOSTO He Ce HyXXgae OT crieumarnHm
npeBaHTVBHU Mepku. HapactBawa e obave
ynotpebata Ha KOHTpPACTHM BellecTBa cpefn
Bb3pacTHaTa nonynauusi naumMeHTn, MHOro OT
kouTto nmat Xb3 n 3axapeH guabeT — OCHOBHUTE
puckoBu gakTopu 3a KNH. ETo 3awwo ot Han-ro-
NSMO 3HaYeHWe € Aa ce NpoBexXaa CKPUHWUHE Ha
nonynaumsita 3a pucka ot KNH.

PuckoBu ©AKTOPU U YCNIOBUSA 3A PA3BUTUE
HA KUH

MpeawecTBaLLoTO HapyLleHe Ha 6bopeyHa-
Ta (pyHKUMS € Han-BaXKHUAT PUCKOB (hakTop CpAMO
BCUYKKM pyrn dpakTopwm 3a passutneto Ha KH [11]
nopaamn KOETO CEPMO3HO Ce NPenopbyBa CKPUHMHIT
€OHOBPEMEHHO 33 OCTPO M XPOHUYHO GBLOPEYHO
3abonsBaHe. Hama kateropuvyHa rpaHuiua nog
KakBa cTorMHocT Ha CI'® puckeT ot KMH psisko ce
yBenuyaea. Cnopeq KnWMHWYHOTO PBHKOBOACTBO
Ha MexayHapoaHOTO ApYXeCcTBO Mo Hedhponorms
ce npenopbyBa NpU BCUYKU CTABUIHM NaumeHTun
na ce manonaea CIo [12]. PaboTtHata rpyna 3a
KoHTpacT-mHayumpaHa OBH [13] ce cbwrnacu, ve
PUCKBLT CTaBa KIMHUYHO 3HAYMM, KOrato U3xogHa-
Ta KOHLUEHTpaUMs Ha CEPYMHUS KPeaTUHWH e =
1,3 mg/dl (= 115 ymol/l) npyn mbxe n = 1,0 mg/dl
(= 88,4 ymol/l) npn XeHn, KOETO € eKBMBAaNeHT
Ha CI'd < 60 ml/min/1,73 m2. Bpyc u cbTp. [14],
CpaBHSABaAMKN KOHTPONW W NaUWEHTW, Ha Kou-
TO € MPUITOKEHO KOHTPACTHO BeLLeCTBO, fe-
MOHCTPMpAT, 4e Yectorarta Ha ,MCTUHCKaTa’
OBH cTaBa 3HauuTenHa camo Korato M3XodHa-
Ta CepymMHa KOHLEHTpauusi Ha KpeaTuHUHa €
> 1,8 mg/dl (= 159 ymol/l). PabotHaTa rpyna 3a
KOHTpacT-mHayumpaHa OBH [13] npenopbuBa
0cobeHO BHMMaHWe 3a pefyuupaHe Ha pucka

ot KNH pa ce otgensa npu nauneHTn ¢ naxogHa
Clr'd < 60 ml/min/1,73 m?. B cBetnMHaTa Ha no-
CKOpOLLUHa MHAOpMaLms Tasu rpaHunLa BepoSTHO
MOXe Ja Obae noHwxkeHa o < 45 ml/min/1,73 m2.

OcBeH npeawecTBallo 6L6peyHo 3abons-
BaHe C HapylweHus Ha 6bbpeyHaTta pyHKUMS,
apyru puckosu coaktopu 3a passutneto Ha KUH
ca 3axapHuAaT gnabeT, apTepuanHara xmnepTo-
HWUSl, XpPOHMYHaTa CbpaevyHa HEeAOoCTaTbYHOCT,
HanpegHanarta Bb3pacT, 3arybata Ha BbTpeCh-
AoB obem, xemoamHammyHata HecTabunHoCT,
cbnbTCcTBaLLlaTa ynotpeba Ha HEPPOTOKCUYHM
MeauKamMeHTu, ronemMmnat obem mnv BUCOKUAT
OCMOMapuTeT Ha M3MNOM3BaHOTO KOHTPACTHO
BewecTso [11, 15]. Bunpekn ye uma cbMHeHune
Aanuv 3axapHuat guabet cam no cede cu e He-
3aBUCMM PUCKOB dhakTop npu nauneHTn ¢ Xb3,
TOM urpae ponsaTa Ha MynTUNIMUuMpaLy pucka
dakTop [16]. MeTabonuTHUAT cMHAPOM, Mpe-
AnabeTbT 1 XunepypuvkemusTa ca uaeHtTudun-
UMpaHu Kato HoBW puckoBu daktopu 3a K/H,
gokato ynoTtpebata Ha MeguMKaMeHTU KaTo
MHXMBUTOPM HA aHrMOTEH3UH-KOHBEPTMpPaLLNS
eH3uM (AKE nHXnbuTOp) nnu aHrmMoTeH3nH-pe-
uentopHn 6rnokepn (APB), Hanuuve Ha
ObbpeyHa TpaHcnnaHTauusi, 3axapeH aunaber
npv HopmanHa 6b6peyHa PyHKLMUSA, HUCKOOCMO-
NapHN KOHTPACTHW BELLLeCTBa, MyNTUNSIEH MUe-
1IOM, XEHCKM Mo 1 uMpo3sa ca knacuduumpa-
HW KaTo HecurypHu puckosu caktopu 3a KNH
[17]. Wma npoTnBOpeuYnBM AaHHM 3a BNUsHUE-
T0 Ha ACE uHxmbutopute mnmn APB, Ho kaTto
UANo B MOMEHTra HAMa [OCTaTb4yHO [JOKa3a-
TencTea, 3a [a ce rnpenopb4ya NpeycTaHoBS-
BaHeTO Ha Te3n MeguKameHTW npegu npuso-
)KEHMETO Ha KOHTpacTHO BewlecTBo. Korato e
Bb3MOXHO, TpsibBa Aa ce OTNOXM NpUroXeHue-
TO Ha KOHTPACTHO BELLECTBO NPWU MauUMEHTU C
LUMpKynaTopeH konanc mnun xpoHuyHa CH, go-
KaTo TEXHUAT XeMOOAWHAMWYEH CTaTyC ce KO-
purnpa. MNMOBTOPHU KOHTPACTHU W3cneaBaHUs
TpsibBa ga Gbaart oTrnoXeHn 3a creg 48 yaca
npy naumeHTn 6e3 puckosu daktopu 3a KNH
n crieq 72 4aca npu Tesu CbC 3axapeH Auva-
0eT unu npeguwecTealla XxopHu4Ha 6bOpevHa
ancyHkumsa. Ako ce passue ocTpo 6bbpedHo
HapyLleHne creq NpUnoXKeHne Ha KOHTPaCcTHO
BELEeCTBO, TO NOBTOPHO TakoBa W3cCreaBaHe
TpsbBa Oa ce OTNOXMW, JOKATO HMBaTa Ha ce-
PYMHUS KPEATUHUH He Ce BbpHAaT [0 U3XOLHU-
Te cTonHoctn [18]. CobnbTcTBalla Hedpo-
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TOKCUYHa MeauKauums, BKIOYBaLLa Hanpumep
HeCTepouaHU NPOTUBOBBL3NANUTENHN CpeacTBa
(HCIMBC), amuHornukosngun, amgorepmumH b,
BMCOKM 0031 OpPMMKOBW ANYpETULM U NPOTU-
BOBUPYCHN MeOMKaMEeHTW KaTo auuKnoBup W
dockapeHT, e 3a npegnoyntaHe ga 6bae cnps-
Ha. EgHO npoy4yBaHe, npu KOETO Ce M3nonsBsa
T.Hap. NPOTOKON Ha hopcupaHa eyBofieMnyeHa
Auvypesa, BKIOYBaLL, MaHuTon 1 dyposemua,
nokasea CUrHUMUKAHTHO MOKayBaHe Ha pucka
or KMH B Tean cnyyaun [19]. Moxe pa ce npe-
nopb4a n3bsareaHeTo Ha Takaea cTpaTervs u
3a NpeanoyvMTaHe e CNMpaHeTo Ha TepanusTa
dyposemua npeau aHruorpadus.

Tabnuuya 1. Puckos moden 3a KVH npu nepkymaHHU Ko-
pOHapHU UHMepseHuuU [22]

PuckoB c¢aktop Bpon Touku
XunoTtoHus 5
WHTpaopTHa 6anoHHa KOHTpanyncaums 5
(IABP)
XpoHWYHa CbpaeYHa HeaoCTaTbYHOCT 5
Bwb3pact > 75 roguHu 4
AHemus 3
3axapeH guabet 3
O6em Ha KOHTPacCTHOTO BELLECTBO Mo 1 3a 100 ml
CepyMeH kpeaTuHuH > 1,5 mg/dl 4
(= 132,6 pmolll)
unm

2 3a 40-60
e oy SIS |4 5a 2029

63a<20

MoBeyeto puckosu cpaktopn 3a KNH mo-
rat ga 6vaar maeHTUMUMpaHn oT aHaMHe-
3aTta N uanKanHug nperneq, Kato pUCKbT
HapacTBa €KCMOHeHUuarnHo ¢ YyBenvyaBaHe-
TO Ha Bpos Ha HanMu4yHUTE PUCKOBM haKTOPU
[20]. BanugupaHu mogenu 3a npenckassBaHe
Ha pucka, M3nona3Bally NaumMeHTCKM U npoue-
OypHWN pucKoBM hakTopu 3a oueHka Ha KNH,
O6sixa pas3paboTeHn 3a naumeHTU, MOAJIOKEHU
Ha NEepKyTaHHU KOPOHAapHW MHTepBeHuun [21,
22]. EQVH OT HaN-LUMPOKO pasnpoCTpaHEHUTE e
puckoBuAT Mofden Ha MexpaH, npeacrtaBeH Ha
Tabn. 1. O6uwara Yectota Ha KMH npu passu-
TMETO Ha ycnoBusTa OT NpeacTaBeHUs MOAEnN
owuna 13,1%, Bapupainku CbOTBETHO OT 7,5% 3a

HUCKMA ckop (< 5 Toukn) oo 57,3% 3a BUCOKMSA
ckop (= 16 Touku). CrnegoBaTenHoO 4YecTtoTa-
Ta Ha KMH HapacTBa ekcnoHeHumarnHo ¢ yBe-
nnyaBaHETO Ha puUckoBUA ckop. Tesn moaenu
MoraT [a MOMOrHaT B OueHKaTa Ha pUcKoBeTe
OT MmpoueaypaTta 1 13dopa Ha NpomNakTUYHM
WHTEPBEHLMU, KaKTO 1 NpU XapakTepusnpaHeTo
Ha nauueHTUTe B NpoyyBaHudaTta 3a K/H.

MaToousuonorna HA KUH

Han-obobweHo KNH moxe pa ce pas-
rnexna kato pegykumsi Ha 6bbpevHaTa (PyHkK-
UM BCreacTBMe Ha TOKCUYHOTO AeWCTBME Ha
BbTPECbAOBN KOHTpPACTHM BewecTBa. [larto-
dusunonoruaTa n € MyntTugakTopHa n Bce owle
HeHanbnHO u3scHeHa. NoHe nNeT mMexaHu3bMa
Morat da y4yacTtBaT B naTtoreHesata Ha KWH
N HakpaTKO Morat ga ce NpPeAcTaBsT, KakTo
cnepga:

1. AMpeKTHa TOKCUMYHOCT Ha KOHTPACTHO-
TO BelecTBO BbLpXy TyOynHUTe enuTeriHu
KneTku. KOHTpaCTHOTO BeLlecTBO MNOBULLIABA
ocMorapuTeTa Ha TyBynHaTta TEYHOCT, Thbi KaTo
ce unTtpupa cBobogHo M He ce abcopbupa
B 6bOpeka. TyOynHUTE KNETKU, U3NOXEHW Ha
BMCOKOTO OCMOTWYHO HaTOBapBaHe, 3anouvsat
Aa MMaT HapyleH BbTPEKNeTbYeH TpaHCnopT
n eHeprneH metabonunsbm. B Tsx ce passuBar
LUMTONAaTONOrMYHM NPOMEHN, HapeyYeHu ,0CMO-
TWUYHa Hedbpo3a”, KOUTO BapupaT OT BaKyonmsa-
umMa Ha TyOynHMUTe KNeTKM OO0 TAXHaTa Hekposa
[23].

2. KoHTpacTHOTO BelecTBO Npean3BMKBa
HapyweHue B OBbOpeyHaTa MUKPOCHLAOBA
xemoauHamuka. [lpoyyBaHuaTa, wu3cnensa-
LM MPOMEHUTE B KPbBOTOKA B ObOpeqHMTE
apTepuu, KOMTO Ca W3MNOXEHW Ha KOHTPacCTHO
Bb3[eNCTBME, MNoKasBaT MbpBOHAYanHO MOBU-
lWaBaHe Ha GbOpeYHMs KPBBOTOK C Mocreasa-
LwaTta My npoabrkvutenHa pegykumsa [24]. Tosa
MOXe Oa e pesynTaTr OT KOHTpacT-UHAYuMpaHo
MoBULLEHME Ha MHTPaTyBynHOTO HansraHe, BO-
JeLlo A0 HaMarnsiBaHe Ha ObOpeYHNsT KPBbBOTOK;
OVPEKTEH Ba30KOHCTPUKTOPEH edeKkT Ha KOHT-
pacTHOTO BELLECTBO BbpXY MagKOMYCKYIHUTE
KNeTKW; MoBuLUEHa akTMBauus Ha Tybyno-rno-
MepynHata obpaTHa Bpb3ka BCNEACTBME Ha
nosuLeHaTa TyBynHa oCMoOnapHOCT nnu edekT
OT KOHTpaCT-UHAYUMPaHO OCBOOOXOaBaHe Ha
HSIKOJIKO €HAOrEeHHW Ba30KOHCTPUKTOpa KaTo
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ageHo3H n eHgotenuH [23]. Pegykumsita Ha
ObOpeYHMs KpbBOTOK, 3a CbXarneHue, 3acsra
OCHOBHO BbHLUHATa 4acT Ha Megyrnara, KOSATO
€ 0COBEeHO YyBCTBUTENHA Ha UCXeMUS Mopaau
HerHaTa BUCOKa MeTabonmTHa aKTMBHOCT [24].
Mcxemuata oveBngHo ce 3agbnboyaBa OT Ha-
pylleHaTa MMKpPOCbAOBa aBTOperynauusi, KOato
ce Habniogaea npu NaumeHTn ¢ apTepunHa xu-
NepToHNS 1 3axapeH avaber.

3. TokcnyHoCT BcrieacTBme Ha penepdy-
3ua un cBob6ogHu paaukanu. CeobogHuTe
pagukann ce ocBoboxgasaT npu nocnegpa-
wa penepdysunsi, KOETO CbLLO AonpuHacs 3a
6bbpeyHnTe yBpeaun. Tbil KaTo aHTUOKCUAAHT-
HUAT pe3epB € HamaneH npu Bb3pacTHU nNa-
LMEHTUN, KaKTO N U3XOAHUSIT OKCUOATUBEH CTPeC
e noeuweH npu Xb3 nnu anabet, ToBa Npasu
Te3n rpynu nauneHtTn ocobeHo BynHepabunHm
[24].

4. TOKCUYHOCT BCneacTBME Ha Bb3anarne-
Hue. lNogobHo Ha Apyr TbKaHn GbOpeyHnTe
napeHxMMHu yBpeaun morat ga 6baat Bnolue-
HM OT KOHTPacCT-UHOYUMPAHO aKkTUBMPAHE Ha
Kackagarta Ha KoMmnriemeHTa n ocBoboxaaBaHe
Ha Bb3nanuTenHu LMTOKUHK [24].

5. TokcnyHOCT BCcneacTBUe Ha TyOyrHa
ob6cTpyKumMa. 3a npeumnnuTupaHeTo Ha BbTpe-
TyOynHUTE NPOTEUHWU, UHAYUMPAHO OT KOHT-
pacTHOTO BeLecTBO, Cce npeanonara cblulo, ye
yyacTBa B natoreHesata Ha KH. KoHTpacTHu-
Te BellecTBa, obaye He ycnsixa ga npegussu-
KaT npeuunuTMpaHe Ha Tam-Xopcdan npoten-
Ha in Vitro n HAMa gokasaTerncTea B Nogkpena
Ha Tasn Teopust OT KIMHUYHUTE MPOYyYBaAHUS
[23, 24].

AHanNorm4yHo, BbIMPEKN Y€ HSAKOM NpoyyBa-
HUS OOKMaaBaT MacMBHO MPeuMnuTMpaHe Ha
fenTtbka Ha beHc-[I)XoyHC Npy nauneHTn ¢ Mme-
NIOM, PUCKBT OT TOBA € HamarieH C HoBaTa re-
Hepauusi KOHTPaCTHM BeLLLECTBA U xuapartaums
[23, 25, 26].

O600LeHO OCManNUPUTETBT, KAKTO N BUCKO-
3UTETHT M NOHHNTE OCODEHOCTM HA KOHTPACTHU-
Te BELLECTBA y4yacTBaT B HEPOTOKCUYHOCTTA.
TpssibBa ga ce nogyeptae, ye KWMH octaea
AnarHosa Ha U3KITH4YBaAHETO C OCKbAHW XUCTO-
natonorMyHn Haxodku. CnepoBaTtenHo Heobu-
YyarHa 4acT oT gedumHupararta kato KMH octpa
ObbpeyHa HeJOCTaTBbYHOCT MOXE Aa Ce ObITKM
Ha pasnuMyHa eTUOSOrvsl, KaTto HanpuMmep Xo-
necreponosu unu TpomboembonuyHn embo-

1, nepunpouengypHa XMnoToHna uim MHTepc-
TUunarnHun HerpVITI/I BCneactBMe Ha pasrinyHu
MexXaHn3Mu.

Xop HA 3ABONSABAHETO U NEYEHUE

MoeeuveTto cnyyan Ha KNH ca camorpaHu-
YyaBawy ce. CepyMHUST KpeaTUHUH TUMUYHO
HapacTBa B paMkuTe Ha 1 0o 3 oHu creq uHBa-
3MBHaTa npouenypa, 4ocTura cBos Nk Ha 4-5-u
OEeH 1 ce Bpblla KbM U3XOAHUTE CTOMHOCTU B
nepuoga ot 7 oo 14 guwn [27, 28]. [No-TexknTte
cnyyaun Ha KMH obave moraT fa 6baart cebp3a-
HW € No-6aBHO AOCTUraHe Ha NuKa Ha CepyMHUSA
KpeaTuHWH 1 No-6aBHO BpbLUAHE KbM HAKAKBO
CTabuIHO CbLCTOSAHME, KOETO MOXe Aa OTroBa-
pa Ha CTOMHOCTW, HaABMLIABALLM U3XOLHMUTE.
Tesn cnyvam morat ga ce NpeacTtaBAaT C Onu-
rypus. MNpyn marnka 4acT oT nauMeHTuTe ce Ha-
nara BpeMeHHa UM NocTosiHHa Xxemoguanmaa.
CpenHaTa gBerogvilHa nNpexmBaeMocT Ha na-
LUMeHTUTe, NpU KOMTO Ce Hanara xemoananuaa,
e 19%, a BbTpebonHn4yHaTa CMbPTHOCT € BUCO-
ka 0o 36% [29]. [lopn npu pasBUTUETO Ha Neka
KWH, KoaTO He u3uckBa WHTEpBEHUMU, Bede
nMa nosuwleHa 3abonsemocT U CMbPTHOCT, He-
3aBMCUMO OT gpyruTte puckosu aktopu. Janm
TO3U ePeKT € NPUYNHHO-CNEACTBEH, OLLe He e
n3scHeHo n passutmeto Ha KNH moxe npocto
Aa npeactaensasBa NoL NPOrHOCTUYEH MapKep
3a 6boewm cvoutus [30].

JleyeHueto Ha KMH 3anoyBa ¢ ngeHTudum-
LUMpaHeTo Ha yBpexaaHeTo U € CXOA4HO C ToBa
npu OBH, HacTbnNuna nopagu opyrn NpUYNHA
[31]. NaumeHTuTE TPAGBa Aa GbaaT MOHMTOPU-
paHu oT Hedporor Npu BbTPEBOMHNYHK YCNo-
Bus. lNoBegeHneTo 06UKHOBEHO BKIHOYBA BHU-
MaTernHo npocrneasiBaHe Ha enekTponuTute,
KopurmpaHe Ha XpaHUTESTHUS PEXUM U CTPOro
MOHUTOPUPaHEe Ha TENECHOTO Terno 1 BOAHWUSA
GanaHc. MeTtabonuTHMTE HapylweHua KaTo
xunepgocaremms morat ga 6vaaTt noBnma-
HM C MeauKaMeHTW, yrnaeswm ocdaTtute
(kanuneB kapboHaT); xunepkanuemmsaTa — C
orpaHM4eHns Ha Kanug B guetaTa, npenapaTtu,
ynaBsaLWmn Kanug, uim MHQY3nsa ot UHCYNNH 1
AEeKCTpo3a, a MeTabonuTHaTa auMago3a Moxe
Ja U3KCKBa nepoparHo npunoXxeHne Ha copa
OukapboHaT. B peakn cnyyan npu naumeHTuTe
Ce Hanara BpeMeHHa Unu nepmaHeHTHa XxemMo-
avanusa.
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MeToou HA nPEBeHUMA HA KUH

OnucaHnTe Mepkn B HayyHaTta nutepartypa
ca TBbpAe 06LM 32 BCUYKM NMAUUEHTU C OCTpa
unn oboctpeHa O6bOpevHa HeaoCTaTbYHOCT,
nopagw KOeTo Ha TO3u eTan He MoraT Ja ce ge-
UHMPAT KOHKPETHU MEPONpPUSTUS, KOUTO Aa
orpaHuyaBaT UM Aa HamanseaT TexecTTa U
passutmeto Ha KNH. EQMHCTBEHOTO Bb3MOXHO
CPEACTBO 3a pedyLmpaHe Ha YyectoTa 1 e npu-
naraHeTo Ha npPoOMUIaKTUYHW [EeNCTBUS 3a
orpaHvyaBaHe Ha criyyamte, B KOUTO MOXE TS
Aa ce MosiBU KaTo YCNOXHeHue cneq npuio-
XEHMe Ha KOHTpACTHO BeLLecTBO. N36opbT Ha
KOHTPACTHO BELLeCTBO, OrpaHMyaBaHETO Ha
Herosust o6em, npunaraHeTo Ha pexuaparauns
npean KOHTPACTHOTO uM3cnedBaHe, pPasfivyHu
pexnMn 3a pexugpataumsa unu aueTununucTenH
ca camo 4acT OT MepKuTe, KOUTO moraT aa 6b-
Aat npeanpueTy NpornakTUYHo.

e /1360p Ha KOHTPACTHO BELLECTBO

Hain-mnpoko pasnpocTpaHeHUTe BeLLecTBa
3a BbTPECHOOBO MPUMOXKEHNE B MHTEPBEHLMNO-
HanHaTa paguonorns ca WOoguMpaHUTE KOHT-
pacTHM BellecTBa. Te HaBnu3aT 3a LUMPOKa
ynotpeba npe3 50-Te roguHu Ha XX Bek ¢ nos-
BaTa Ha BMCOKOOCMOSAPHUTE KOHTPACTHWU Be-
wectea (BOKB). lNMoHwxkeHaTa TonepaHTHOCT
N BUCOKMAT PUCK OT CTPaAHWYHWU peakumu npwm
TSAX Ce AbihkaT OCHOBHO Ha THAXHaTa BUCOKa
ocmornapHocT (1500-2200 mOsm) crnpsimo Tasun
Ha nnasmata (300 mOsm). Btoparta reHepa-
UMSA HUCKOOCMOSApPHM KOHTPACTHU BeLlecTBa
(HOKB) ca paspaboteHn npe3 70-Te roguHu
n HanbnHo mnamecteat BOKB B cbBpemeHHa-
Ta KNMHMYHA npaktuka. CnpsMo nocnegHuTte
T€ UMaT NO-HUCHK OCMONapuTeT B AnanasoHa
600-900 mOsm. lNocnegHuTe OTKPUTUSA B Tasu
chbepa BogAT go paspaborBaHeTo npe3 80-Te
Ha M300CMONApPHUTE KOHTPACTHW BeLlecTBa
(MOKB) ¢ ocmanaputet (300 mOsm), CXxOAeH ¢
TO3U Ha nnasmara [27, 32]

fonemute KNWHWYHW NpPOy4YBaHUS U Me-
TaaHanman gemoHcTpupal, ye HOKB Bogar
Jo no-manko cnydam Ha KWH cnpamo BOKB
npu naumeHTn C npeglwecreawa ObbpeyHa
ancoyHkums [20, 33-35]. Hama curypHu nonsm
obaye npu nuua 6e3 6bLOpeyYHa ANCHYHKLMS.
Bbnpekn 4ye nunceBa gokasaHo pegyumpaHe Ha
KWH npn HopmanHaTa nonynaums, no-gobpata
MOHOCMMOCT M NO-MarnkoTo CTPaHUYHU edpekTn

Ha HOKB goBepnoxa go namectsaHeto Ha BOKB
B PyTMHHAaTa KNMHWUYHA npakTuka. Pesyntatute
OT MHOIO KMVMHWYHM MNPOyYBaHUS U MeTaaHa-
nn3n, cpaeHsiBawm NOKB n HOKB, obaye ca
pocta npotusopeumsn [34]. bpBOHAYanNHM-
Te goknagu pgonyckaxa, 4ye VMIOKB BogaTt go
KWH no-psigko cnpsimo HOKB, Ho nocrnensaiim
npoy4BaHusa ce npoBanuxa npu NOTBbPXAaBa-
HEeTO Ha Taau xunote3a. MopKocC 1 CbTp. NpaBAT
0030p Ha nuTepaTypaTa go 2008 r. n oTkpueat
camMo TpW MNpoyyYBaHUs W eduvH MeTaaHanus,
nokassallu no-Hucka TokcudHocT Ha WOKB,
korato ce cpaBHsaBaT ¢ HOKB [34]. EgHo-e-
OVHCTBEHO MpoyYBaHe B OENCTBUTENHOCT Ae-
MOHCTpupa no-eucoka Yyectota Ha KMH ¢ MOKB
cnpsmo HOKB [34]. Bbnpeku ye noHacTosiLem
MMa Manko CpaBHABaLLM [JoKasaTencrea no
oTHoweHue Ha KVH B nogkpena Ha MOKB npen
HOKB, mMHoro nekapu npogbiiokaeat ga na3bu-
pat NOKB npu BMCOKOPWUCKOBW MNaAUMEHTU C
WHTpapTepuanHo npuroXeHne Ha KOHTPACTHO
BeLlecTBO. MHOro mo-HenpeogonumM aprymeHT
3a ynotpebara Ha MIOKB e no-gobpara noHocu-
MOCT OT CTpaHa Ha naumneHTuTe npu nepudepHo
WHTpapTEpPUanHo MpuroXeHne Ha KOHTPACTHO
BeLLlecTBO [36]. HAKonko npoy4dBaHus CpaBHSI-
BaT TonepaHtHocTTa Ha MOKB — nogukcaHon,
cnpsamo pasnuyHn HOKB u  gemoHcTpupar,
4ye WMOAMKCaHON BOAM A0 Mo-manko Gonka wu
aunckomcpopT ot 3atonnsHe [37-40]. No-marnko-
To 6orKa Boau 4o HaMmangaBaHe Ha apTedakTu-
Te No Bpeme Ha aururtanHarta cybTpakumoHHa
aHrnorpadms, oo no-gobpo kavecTBo Ha obpa-
3a M noTeHUManHo pegyuupaHe Ha obuiarta
A03a KOHTpacT n pagnaums, ocobeHo npu na-
LUMEHTU, KOUTO ca BOMHU U C NOLW KbMMJTANbHC.

e (O06eM Ha KOHTPACTHOTO BELLECTBO

Kato usino ce npuema, Ye pUCKbT OT pasBu-
TMe Ha KNH e cBbp3aH ¢ gosata Ha npuroxe-
HOTO KOHTPAacCTHO BeLlecTBO. ToBa cxBallaHe ce
fasnpa OCHOBHO Ha gokasaTtencrea, NPoU3nu-
3alUM OT KOXOPTHUTE Mpoy4vBaHus. PasnuyHu
nybnvkaumm, ocobeHo B MHTEpBEHUMOHanNHaTa
KapauornormdyHa nutepaTtypa, ce onutaxa fja
onpenenaT rpaHWYHUTE A03W KOHTPACT, KOUTO
npeackassat KNWH unu xemogmanusa. lNpoyysa-
HeTo Ha Llvrapoa v cbTp. npegnara npu na-
umeHTute, noanoxenn Ha KW, konnyectsoTo
KOHTPAacCT, KOeTO CWUMHO npeackassBa Hedpona-
TWS, Hanaralla xemogvanuaa, ga He HagBuwa-
Ba obema, nornyyeH KaTto CbOTHOLLEHNE MeXAy

14 KOHTPACT-MHOYUWPAHA HE®POMATUNA — OUMATHOSA, NMPEBEHLINA...



KONM4ecTBOTO KOHTpacT o 5 mil/kg TenecHo
Terno, pasgerneHo Ha cepyMHUS KpeaTuHuH (mg/
dl) [41]. Te3an OTKpUTUSA Ca PETPOCMNEKTUBHO Ba-
nvavpaHu B ronsMa nonynaumsi ot $pumaH un
CbTp., kOMTO obxBawat 16 592 npouegypu c
MKN. B pencrteutenHoct ®prvmaH OTKpMBa, Ye
Ha[ABULLIABAHETO HA MakCMarnHata [o3a, Kanky-
nnpaHa no Tasu opmMyna, e cuneH HesaBucuMm
NpeavkTop 3a HedponaTths, KOATO M3UCKBA Xe-
MoauanuaHo rneveHue [42]. CnegsawoTto rong-
MO MpoyYBaHe B Ta3n Hacoka e Ha Jlacku n cbTp.
npu nauueHTuTe, nognoxeHn Ha KA. Te ge-
MOHCTpMPAT, Y€ OTHOLLEHMETO, NOSy4YeHo OT AO-
3aTa Ha KOHTpacTa B ml, OTHECEHO KbM U3duncne-
HUA KpeaTUHUHOBUS KNMPBHC (Ml/min), koeTo He
Hagsuwaea 3,7, BOAM A0 MO-HMUCKa YecToTa Ha
KWH cnpsamMo naumneHTute, Npyu KOUTO ce HaaBu-
Wwaea Ta3u rpanuua [43]. Tasn opmyna moxe
Aa ce 13rnonssa 3a u34ncrnsiBaHe TEOPETUYHO Ha
ropHoA4onycTMMaTa rpaHvLa Ha gosarta KoHTpacT
3a fJageHa npouedypa 3a MUHUMU3MPpaAHE Ha
KWH. Bbnpekn ye ca BanuaupaHu npu naumeHTu,
noasioxkenn Ha MKW, Te3n gaHHu morat ga ce
eKkcTpanonupar 3a ynotpeba npv nauueHTw,
NOAMNOXEHN HAa OPYrM MHTEPBEHLMOHAMNHN Npo-
ueaypu. Cnopen NnocnegHoTo NpoyYBaHe B Tasu
Hacoka, NpoBefeHO OT KorekTvea Ha bpM cpen
58 597 nauueHTun, noanoxexHn Ha MK, puckbT
oT KMH ce ysenuyaBa, Korato OTHOLLUEHMETO
[03a KOHTPaCTHO BeLLeCTBO/KpeaTUHUHOB KIu-
pPBbHC HagMVHe 2 1 gpamaTUyHO ce MNoBMLIaBa
Npv NauMeHTU ¢ OTHOLEHNe = 3. ABTopuUTe npa-
BAT 3aKIIOYEHMETO, Ye Ao3aTa Ha KOHTPACTHOTO
BELLECTBO, U34YMCIieHa Bb3 OCHOBA Ha KpeaTuHu-
HOBMS KIMPBHC, TpsibBa Oa Obae orpaHuveHa
00 2 X KNUPBHC Ha KpeaTuUHWHa (ml/min) n He
TpsAbBa Aa HagBuwaBa 3 X KMMPBHC Ha Kpea-
TMHUHAa [44]. KaTto uano ce npenopbyBa ga ce
n3ron3ea KOrKoTO € Bb3MOXHO MO-Marnko Konu-
4YeCTBO KOHTPACT Npu aHrmorpadckmTe npoweny-
pyY 1 0COBEHO MpY NAUMEHTUTE C MOBULLIEH PUCK
ot KNH.

e [1bT Ha NpUNOXeHWe Ha KOHTPaACTHOTO
BELLIECTBO

CwmsTa ce, 4e MHTpaapTepmanHoTO Npuro-
XXEeHWe Ha KOHTpacCT KaTo uaro Bogu OO no-ro-
nama yectota Ha KMH cnpsamo nHTpaBeHO3HO-
TO MpUoXeHne, KOeTo Moxe 6u ce ObImKM Ha
HAKONKO cpakTopa. KoHueHTpaumsita Ha KOHT-
pacTHOTO BELLECTBO BbB UNW NPean peHanHmTte
apTepuu e no-Bucoka crneg MHTpaapTepuanHo

npunaraHe cNpsiMO BEHO3HWSI MbT HA NpUIoXxe-
HUWe, KbAETO e(PeKTHLT Ha paspexgaHe Moxe aa
ObAde OOHAKbAE NPOTEeKTUBEH. ApTepuanHure
npouenypu morat CblO Aa gosedar O OO-
MbIHUTENHO yBpexaaHe Ha G6bbpeka, Hanpu-
Mep oT arepoembonu, MHAyuupaHu OT npoLe-
aypara.

e Xwugpataumsa ¢ PU3NONorMdYeH cepym

MHTpaBeHo3HaTa xugpatauus ¢ pusmono-
rMYeH cepym e OCHOBHaTa ornopa B KrMHU4HaTa
npakTuka 3a npeseHums Ha KMH. Ta Hocn HUCHK
pUCK, Ma Marko CTpPaHU4HU edeKTU U HUCKK
pasxogu. PaHgomusvpaHuTe npoyyBaHUsA Mo-
Kasaxa, Ye MHTpaBeHO3HaTa xuapataums ¢ du-
31ONOrMYeH CepyM HECbMHEHO € e(pekTMBHa 3a
npeseHumst Ha KNH. Ta obukHoBEHO ce npuna-
ra Npu BCUYKM PUCKOBW KaTeropuu, HO ce cyu-
Ta 3a 3agbiukuTenHa npu naumeHtTn cbe CIo
< 60 ml/min/1,73 m? [36]. Bbnpekn 4e TOUYHUAT
MEXaHN3bM He € U3ACHEH, TO TEOPETUYHO MpK-
naraHeTo Ha WHTPaBEHO3HW TEYHOCTU MNOBWU-
WwaBa BbTpecbaoBuss obem, cTumynupa guy-
pesaTa, paspexga KaTto Uano BbTPeCcbAoBUSA
KOHTpACT, nHayuMpa Basogunartaums, notmcka
PEHUH-aHIMOTEH3NH-angocTepoHoBara cucTte-
mMa (PAAC) 1 ocBoboXxXgaBaHETO Ha aHTuauype-
TUYHUA XOPMOH [45]. Mionep 1 cbTp. NpeacTa-
BAT rONAMO MNPOCMNEKTUBHO, paHAOMU3NPAHO,
KOHTPONMPaHO MpoyyBaHe 3a M3crnedBaHe Ha
WHTpaBeHO3HaTa WHAQY3Ms C HU3MONOorMyeH
cepym n nocnegpawarta vyectota Ha KMH nipu
npunaraHe Ha KOHTPaCTHO BeLlecTBo. PesynTa-
TUTE MoKa3BaT, 4e (PU3MONOTNYHUAT Cepym
(NaCl 0,9%) e no-gobbp OT XUNOTOHUYHUSA
(NaCl 0,45%) [46]. OcBeH TOBa aBTOPUTE YyCTa-
HOBSABAT, Y€ NMauueHTUTE OT XKEHCKW Mor, Tesn
CbC 3axapeH auabert, nonyy4unuTe noeeye OT
250 ml kOHTpacT ¥ NauMeHTUTE, NOASTOXKEHU Ha
CreLUHM MHTepPBEHLMN, MMaT 0COBEHO n3paseHn
nonsu oT N30ToHWYHaTa xuapataums [46]. Cro-
pen opyrvu npoyysaHusi ce Aokasea, Ye MHTpa-
BEHO3HaTa xuaparauus € MHOro no-eeKkTMBHa
cnpsiMo nepopanHaTta. Bbnpekn yHusepcanHo-
TO NpuemaHe, 4ye xuagparauusita ¢ usmono-
rMYeH cepym KaTo NpeBaHTMBHA MspKa cpeLy
KWH e ehbekTnBHa, €ANH-€ANHCTBEH PEXMM Ha
NpoBeXOaHETO M He e ycTaHoBeH. KaTto usano
3anoyBaHeTo M No-paHo 1 NPOABLIHKaBaHETO Mo-
BEYE BpeMe ce cuuTa Kato Har-gobpa npaktu-
ka. B opurnHanHusa npotokon Ha Mionep ¢wu-
3MONOMMYHUAT CEPYM € NpUnoXxeH B gosa 1 ml/
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kg/h B npogbsikeHne Ha 12 4yaca npean u cneg
WHTepBeHUMOHanHarta npouenypa [46]. Cnopen
Apyrn ce npernopbyBa Aa ce MNpuroxar noHe
500 ml Te4yHOCTM TpKW Yaca Npeau npouenypara.
[onbnHuTtenHo xuagpaTtauusTta TpsioBa ga 6vae
npogbiikeHa noHe 6-8 yaca v cnep npoueny-
paTta [28]. KnuHuyHa npeueHka e Heobxoanma
3a obema Ha xuapaTtaums Npu NauMeHTn CbC
cbpaevHa OUCYHKUMA mnm Texka 6bbpevHa
HeJoCTaTb4YyHOCT, KbAETO 0OEMHOTO 0OpEMEHS-
BaHe TpsibBa Aa ce nma npegsua.

e Xupgpatauusa c HaTpueB BukapboHaT

MHTpaBeHO3HOTO MpUIIOXeHWe Ha HaTpueB
OGukapboHaT CbLO crneyenu u3BecTHa norny-
ngapHocT B npeseHumaTa Ha KWH, Ho nocnegHute
nybnvkaumm geMoHcTpupaxa CMeceHn pesynTa-
TM W JoBedoxa AOHSAKbAE OO0 HamansiBaHe Ha
eHTycuMa3ma. TeopeTudHuUTe Nonsu OT HaTpue-
BUs1 bmkapboHaT ca CBbp3aHM C HamarlsiBaHe Ha
auumgosarta Ha ypuHaTta u cpefaTa Ha 6bbpeyHa-
Ta Mefyna, KOeTo MoXe TEOPETUYHO Aa Hamanu
yBpegata oT CcBOOOOHWUTE pagukanu, BbNpeku
4ye MHOrO OT edpekTuUTe Ha HaTpmeBusa Gukapbo-
HaT BEPOSATHO Ce ObrKaT MPOCTO Ha BEHO3Ha-
Ta xvgpatauus. MNMpes 2004 r. MepTeH n cbTP.
nybnvkyBaT MbpBOTO €OHOLEHTPOBO, paHOo-
MU3UPaHO, KOHTPOMUpPaHO npoyyvBaHe cpen
119 nauueHTn, cpaBHsBaLWO WHTPaBEHO3HaTa
xugparauus ¢ Hatpues GukapboHat (154 mEg/l;
3 ml/kg/h 3a eguH yac npean npouegyparta n B
nosa 1 mi/kg/h B npogbikeHne Ha LWeCT vaca
cnep npouegypara) cnpsamo MNpUIioXKeHUEeTo Ha
CbLUUTE KONU4ecTBa pusmornornyeH cepym [47].
Te gemoHcTpupaT CUrHUAUKAHTHO Hamansea-
He Ha KMH B rpynata c HaTpueB GukapboHat
(1,7%) cnpsamo rpynata ¢ ousnonorniyeH cepym
(13,6%). Cnen TOoBa OpUrMHaANHO MpoyyBaHe
ce nposegoxa ronam 6pow Opyrn NpoyyBaHus.
MHoro oT Tax ca B nonsa Ha HaTpueBus brkapoo-
HaT cnpsiMo OU3MONOrMYHUSA CEPYM, BbMNPEKN
ye HAKOMKO ApyrM nybnukaumm SemMOoHCTpupa-
Xa nuncata Ha npeaMMmcTBa CrnpsmMo usmono-
rMYHNs cepyM [48]. Bsaxa npegcraBeHn HAKOIKO
MeTaaHanuaa, cnopeg KouTto uma nonsa ot npu-
NOXEHMETO Ha HaTpueB OukapboHaT cnpsiMo
CTaHfapTHaTa xugpartauusi no OTHOLUeHWe Ha
KWH, HO HsAMa pasnuka B CEPUO3HUTE KIMHUYHN
KpanHM TOYKM KaTO CMBbPTHOCT UM Heobxoau-
MOCT OT xemoamanusa [49, 50]. B gonbrHeHue,
MHOrO OT aHanuanpaHuTe nybnvkauumn ca Marsnku
no pasmep, He ca 3acneneHun, e4HOLEHTPOBU ca

N JOHSAKbAE XETEPOreHHN B nogbopa Ha TeXHUTE
nonynaumn. OcBeH ToBa He TpsibBa fa ce 3abpa-
BA CbOOpa)KeHWETO 3a Bb3MOXHW OTKIOHEHUS
Ha Te3n nybnukauun. PeTpocnektuBeH nperneq
Ha 7977 naumeHTn, NnpoeedeH oT Ppom n CbTp.,
BCbLUHOCT AOMyCcka MOBULLIABAHE Ha YecToTaTa
Ha KWH cneg npunoxeHneTto Ha HaTpueB Ou-
kapboHaTt [51]. Bbnpeku MHOroTO orpaHudeHns
Ha ToBa PETPOCMNEKTMBHO Npoy4yBaHe, Tpsbea aa
ce vMa npeasug, 4e camo Nnpu Marnka 4act oT
naumeHTuTe e NpunoxeH HatpueB GukapboHaTt
(489/7977). ToBa camo nogyeptaBa Heobxoau-
MOCTTa OT MO-rofsiMO paHgoMMU3MpaHo 1 fobpe
KOHTpONMMpaHo npoyyBaHe. HatpueBusT 6Ou-
KapboHaT Han-4ecTo ce npunara Kato KOHLEHT-
paumsa ot 154 mEqg/l, B ckopoct 3 mi/kg/h 3a
eauH yac npeau npoueaypata n 3a 1 ml/kg/h B
NPOABbIPKEHNE Ha LUEeCT Yaca crieq npouenypa-
Ta. Cbwo Taka e npunaraH B gosa 1 mi/kg/h B
npoabinkKeHve Ha 12 Yaca npegu v cres npusio-
XXEHMETO Ha KOHTPaCTHO BellecTBo. Cnopes Hs-
KOW Mpoy4YBaHNSA MOXe Aa MMa pPasnuvki Mexay
ABaTa pexumMa Ha npunoxeHue [50].

e AueTunuucTenH

AUETUMNLUNCTENHDBT € aHTMOKCUMAAHT U ge-
pvBaT Ha aMWHOKMCENuHaTa UUCTEWH. B xu-
BOTMHCKM MOJenn ce AeMOHCTpupa, 4Ye Ha-
MansBa 6bOpPeYHOTO yBpexaaHe BcneacTeue
NCXEMUYHN U HEPOTOKCUYHU MNpUYnUHK. [To-
TeHUManHuTe MexaHu3MuM Ha aueTunumcTen-
Ha 3a npodmnakTnka Ha KH BkntouBaT KakTo
aHTUOKCUAAHTHUA edeKT, Taka 1 Basogunarta-
TOpHUTE My edpekTu [52]. Bbnpeku crnabara ne-
popariHa GMoHanM4YHOCT BCreacTane Ha 6bpauns
NbpBOMNacaXxeH ehekT, To TON MoXe a OCUrypu
AHTUOKCMAAHTHU NON3M KaTo NPeKypcop Ha rny-
TaTUOHa, KONTO e Apyr aHTuokemaaHT [53]. MNpes
2000 rog. Tenen u cbTp. AOKMaaBaT NbpBOTO
npoyyYyBaHe C aueTUnUMCTEUH Cped Xxopa 3a
npeseHunst Ha KNH [52]. B ToBa npocnekTusHoO,
paHOOMU3MpaHO MpoyyBaHe cpen 83-ma na-
umeHTn, nognoxenn Ha KT wm3cnegBaHe C Be-
HO3HO MPUMOXEHNe Ha KOHTPACT, ydacTHULMTe
nonyyaesaT CTaHOAPTEH NPOTOKON Ha Xxugpa-
Tauusa ¢ XMNOTOHMYEH Pa3TBOP U ca paHAOMU-
3YpaHn Ha aueTtunuuctenH npu gosa 600 mg
nepopanHo ABa NbTW OHEBHO 3a [Ba [HM, 3a-
noyBankmM TepanuaTa B AeHA npegu npoueay-
pata, unu nnaue6o. KMH (aneduHupaHa kato
noBuLlaBaHe Ha CepyMHUs KpeaTuHuH > 0,5
mg/dl) ce Habntogaea npu 2% OT rpynara ¢ aue-
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TUIUUCTEUH cnpsmo 21% B KOHTponHara rpyna
(p <0,01). Cnepn ToBa NbpBOHAYanNHo nNpoy4ysa-
He ca NpoBedeHU MHOrO NPOyYBaHUS, HAKOU OT
KOUTO OTKpMBAT CbLUECTBEHU MON3un, AOoKaTo
npw Apyrvn ce goknaasa nunca Ha epekTUBHOCT
Ha auetunuuctemHa [54, 55]. MNMybnukaumaTa
Ha MapeHum 1 cbTp. npes 2006 rog. gonycka
[0303aBMCMM eddeKT Ha aueTunumcTemHa [56].
B npoyyBaHeTo 354 nauueHTU C OCTbp MMO-
KapaeH MHMAapKT, NoafioXeHW Ha KOpOoHapHa
aHruorpadusa n aHrmonnacTuka, ca paHgoMusun-
paHu Ha CTaHgapTHa Ao3a auetunuuctemnH (600
mg), ABorHa fosa (1200 mg) wnu nnauebo.
AUETUNUUCTENHBT Ce Npunaran KaTto BEHO3€eH
donyc npegn npouegypata U nepopanHo ABa
MbTW OHEBHO B NPOAbLITIKEHNE Ha ABa OHW cnes
npouenypata. Viscneposarenute oTkpuBarT, ye
puckbT oT KMH e HamaneH ¢ 54,5% npu rpyna-
Ta Ha cTaHgapTHa gos3a u cbe 75,8% B rpynaTta
Ha AaBoWHa fosa. To3u fo303aBucuUM oeHOMEH
He e OeMOHCTpMpaH B MpeaxogHu uacnensa-
HMA N TpsbBa ga ce NOTBbPAM B MO-rofiemmu
npocnekTuBHM npoyyBaHus [53]. duwbaH wu
CbTp. Npernexgar MeauumnHcKaTa nutepaTypa
0o 2008 r. n otkpueat Hag 20 nybnvkaumm Ha
NpOyYBaHMS C MNPUINOXEHNE Ha aueTUNUUCTENH
3a npeseHuns Ha KMH [53]. B To3u aHanus3 Te
YCTaHOBSIBAT, Ye NPoyYBaHUsTa C HEraTUBEH pe-
3ynTaT HagsuLwaBaT Te3n C NO3UTUBEH C pasnu-
Ka OT 2 KbM 1, KaTO NOBEYETO MPOYYBAHUSA HE
gocturat gocrtarbyHa ctatutucTudecka cuna.
Hag 10 meTtaaHanmsa ca nybnukyBaHu 1 noee-
4eTo OT TAX MOKasBaT fiCHa nonsa oT ynoTpe-
faTa Ha aueTUNUUCTENH, BbMPEKM Ye U3HMKBAT
N MHOTO Apyrn cbobpaxeHus. MNMoyvTn BCUYKM
MeTaaHanuan oTKpMBaT CbLUEeCTBEHa CTaTUCTU-
YeCKU CUTHUMUKAHTHA XETEPOreHHOCT Mexay
BKMOYEHUTE MpOyYBaHUA, KOETO OrpaHu4vaBa
Bb3MOXHOCTTa 3a edeKTMBHO obeguHsABaHe
Ha gaHHuTe [53]. Cblo Taka ce pgornycka u
N3BECTHO OTKITOHEHME Ha BCsKa egHa oT nybnu-
KauuuTte. [JonbnHUTENEH BbNPOC OTHOCHO Npu-
NOXEHNEeTO Ha aueTUNUUCTEUH U HEroBUTE pe-
HOMNPOTEKTMBHN ehekTn ce oTHacsa Ao hakTa,
Yye aueTUnuUUCTENH MOXe Aa NOHWXU CEPYMHUS
KpeaTuHuH, 6e3 aa noenuasa 6bbpeyvHaTa pyHk-
ums. XoomaH 1 CbTp. AaBaT aUeTUNLMUCTENH Ha
50 3gpaBu gobpoBonuM, KOUTO He ca nony4a-
Banu KOHTPACTHO BELLEeCTBO, U AEeMOHCTpupar
CTaTUCTUYECKN CUTHUAUKAHTHO MOHMXKEHNE Ha
CEepPyMHUS KpeaTUHWH, KOETO Ha CBOW ped Boau

0o noeuwaeaHe Ha CI® [57]. HesaBucumo ot
edektnte BbpXy KNH, auetmnumctenHsT no-
naga B rpynata Ha KapauornpoTeKkTUBHUTE Me-
AnKaMeHTU. Te3n TBbpAEeHWs CbLUO Ca OOHAKD-
A€ NpOTMBOPEYMBU M OCHOBHO ce basupar Ha
Npoy4YBaHMs B WHTEPBEHLMOHANHaTa Kapauo-
norusa. Mopagn OTHOCUTENHO HUCKUSA PUCKOB
npodun, gobpaTta TONepaHTHOCT OT CTpaHa Ha
nauneHTuTe, HMUCKaTa LieHa M noTeHuunanHuTe
KapaMOnNpOTEKTUBHU edeKTH, aueTUnuucTenH
OoCTaBa LUMPOKO W3MNon3BaH MeAduKaMeHT, Ma-
Kap 1 6e3 conuaHu HayyYyHW [gokasaTtencrea.
Han-yecto auetmnumucteMHbT ce npunara B
posa ot 600 mg go 1200 mg nepopasnHo Aga
NbTW AHEBHO B AEHA Npean 1 B AEHsI Ha camaTa
npouenypa. Manon3saT ce U BEHO3HWU pexvmu
(150 mg/kg B 500 ml dmnanonorndeH cepym 3a
30 MUHYTU Npeaun NPUNOXEHMETO Ha KOHTpACT
n 50 mg/kg B 500 ml donanonornyeH cepym 3a
4 yaca cnep ToBa), BbMNPEKM Y€ Ca CBbP3aHu
C HMCKa YecToTa Ha aHagUakTougHU peakumm
[53, 58].

e [IpeycrtaHoBsABaHE Ha HEPOTOKCUYHU-
Te MeguKameHTu

B cnyyaunTe Ha nnaHoBu npouesypy BCUYKK
HePOTOKCUYHM MeauKaMeHTn Tpsbea ga Ob-
JaT npeycTaHoBeHU npeau npuioxXeHUeTo Ha
KOHTpacTHOTO BellecTBo. OcobeHo Meauka-
mMeHTn kato HCIBC n GpumkoBuTe amypetu-
um Tpsibea ga 6baar cnpenn 24 go 48 4aca
npean KOHTPACTHOTO u3cnegBaHe, 3a ga ce
Hamanu puckbT oT KMH. 3a ckxaneHue, ToBa
HEBMHArM € Bb3aMOXXHO B KITMHUYHATa NpakTuka.
Mpy naumeHTn ¢ TexbK benogpobeH OTOK nnu
B YCNoOBMATa Ha ChnellHa WHTepBEHLMOHanHa
npouenypa Moxe aa He 6bae Bb3MOXHO Crhu-
paHeTO Ha MeOuMKaMeHTUTE UNU OTnaraHe Ha
WHTEpBEHUMSITA JOCTAaTbYyHO ObNIO Bpeme, 3a
Aa ce n3berHe He(PpPOTOKCMYHOCTTA OT KOMOU-
HauusTa Ha KOHTPaACTHO BELLECTBO U MeauKa-
MeHTn. Korato e Bb3MOXHO obaye, Tean megu-
KaMeHTu TpsibBa ga 6baaTt cnupaHu NoHe eaunH
OeH npegun NpuUnoXeHNeTo Ha KOHTPACcTHO Be-
LLIeCTBO N He TpsibBa ga ce JaBaT OTHOBO MOHe
48 yaca MNo-KbCHO (MNK KoraTto € MOoAXOoAdALLO
crnopen KNUHUYHaTa npeleHka, nogkpeneHa ot
nabopatopHu aaHHuW) [36]. PyTuHHa npakTuka e
Aa He ce faBa MeT(OPMUH Npean KOHTPaCTHU
n3cneaBaHus, He 3awWoTO METPOPMUHBLT caMm
no cebe cn e HedPpPOTOKCUMYEH, HO 3aLLOTO B
ycrnosuaTa Ha OBH, ako ce npogbimky NpuemMbT
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Ha MeT(OpMUH, NakTaTHaTa aumaosa Moxe aa
JoBefe 00 CUCTEMHU YCIIOXKHEHMS U CMBbPT. B
crniydauTe Ha cnyyaeH npuem Ha mMeTOopMUH
npu nauneHtTn ¢ OBH, Tom moxe ga Obae
M34YMCTEH OT OpraHu3Ma 4pes xemoauanuaa.
Kato 0610 npasunno npuembT Ha MeTOpPMUHA
TpsibBa Aa ce Bb3CTaHOBW e4Ba Toraea, Korato
KIMMHULMCTBT € CUTYpeH, Ye MauMeHTbT HaAMa
OBH.

e [lpodmnakTuyHa xemogmanmsa n Xemo-
dunTpaums

Bbnpekn 4e BoAM OO NpemMaxBaHETO Ha
rongma 4act OT KOHTPaCTHOTO BeLecTBO OT
cucTemMHaTa  uupkynaums, xemopuanmsara,
nposedeHa HenocpencTBEHO crieq npuroxe-
HMETO Ha KOHTPACTHO BELLECTBO, HE AEMOHC-
Tpupa eeKTMBHOCT B HamarnsiBaHe 4ecTo-
Tata Ha KMH [31, 59, 60]. ToBa BeposATHO ce
ObIMKU Ha (paKTa, Ye KOHTPACTHOTO yBpexaaHe
HacTbnBa TBbpAEe ObP30 cnea NPUNOXEHNETO
Ha KOHTpacTHOTO BellecTBo. OCBeH TOBa Xxe-
mMogunanusara peayuupa umpkynatopHusa obem,
npu KOeTo Ts1 cama no cebe cum moxe aa ovae
HedPOTOKCUYHA Ype3 aKTUBMPAHE Ha Bb3nanu-
TernHaTa kackaga.

XemodunTpaumsaTta, Kakto u xemoamanu-
3aTa, € (hopma Ha npoabImkMTENnHa 6LOpeYHO
3aMecTuTenHa Tepanus, KbOeTO HAMa CUTHK-
bUKaHTHN NPOMEHM BbB BbTPECHAO0BMSA 06EM.
MapeHun 1 cbTp. nacnensat eqpekta Ha XemMo-
dunTpaumstTa 3a HamansaBaHe Ha YecToTaTa Ha
KWH cpen 114 nauneHTu [61]. Te 6Gunun pango-
MU3UPaHW Ha MHTPaBEeHO3Ha Xxuapataums ¢ u-
3MONOMMYEH CepyM Unm xemopmnrpawms, Konto
ce nposexpganu 4-8 yaca npeav npoueaypara
1 B paMmkmnTe Ha 18-24 yaca cnep toea. Yecrto-
TaTta Ha KVH e 6una peayumpaHa ot 50 go 5%,
BbTpebonHMYHaTa CMbPTOHOCT € peayuupaHa
oT 14 go 2%, a egHoroguiHata CMbPTHOCT €
HamaneHa ot 30 Ha 10%. 3ambrnsiBaly haktop
€ NPUNOXEeHNETO Ha XenapuH No BpemMe Ha xe-
ModpunTpaumsaTa, Tb Kato TOW MMa NPOTUBO-
Bb3nanuTenHu eektn n Hamansasa obpasysa-
HeTo Ha cBoboaHM pagukanu. Bbnpekn MHOro
OoKypaxaBawuTe pesyntatu, xemodunTpauns-
Ta u3nusa ckbno, TpsabBa Aa ce nposexaa B
YCNOBUSITA HA MHTEH3MBHO OTAENEHNE N HOCU
cobCcTBEHN HesaBucUMK puckoBe. Wmankm
npeasua orpaHNYeHnTe JokasaTerncrasa U BUCO-
KnTe pasxoau, xemodunTpauusata He cneyvenmu

LUMpOKa nogkpena, BbMpPeKU Ye MOXe aa obae
n3nonasaHa nNpu NaumMeHTn ¢ MHOrO BUCOK PUCK.
e [laumeHTM Ha NOCTOsIHHA Xemoananuaa
Mpy naumeHTn c TepMnHanHa 6bopeyHa He-
AOCTaTbYHOCT, KOUTO NMOHACTOSLLEM Ca Ha XPO-
HUYHa Xemogwanusa, HukakBa npodmnakTuka
npean KOHTPACcTHOTO M3cneaBaHe He e nokasa-
Ha. OBeMHOTO OOpeMeHsiIBaHe U MOBULLEHUNAT
CepyMeH OCMOMapuTeT BCNeACTBME Ha NpuUno-
YXEHMETO Ha KOHTpACT MoraT Aa goeedart obade
A0 NO-paHHO NPOBEeXAaHe Ha ANanuaHOTO fe-
YyeHune OT 0bu4anHOTO. Tean KIMHUYHKU YCrOBMS
TpsbBa ga Gbaar pasrpaHUYeHn OT cryvauTte
Ha HOBA, MIHTEPMUTEHTHA UM BPEMEHHA XEMO-
ananusa, KouTo MoraTt a ce Habntogaear cpef
Haun-BucokopuckoBata 3a KMH nonynauus.

KnuHuyHo 3HAYEHME HA KUH

BaxHocTTa Ha npeBeHuusTa Ha KUVH ce go-
KasBa B ronsim 6por n HapacTBaly No pasmep
Npoy4BaHusi, KOUTO OEMOHCTpUpaT acoumnaums
Ha KVH cbC cepro3Hm HexenaHm KpaTKoCpoYHU
N ObAroCpoYHu cbbuTtus. BHnmaTeneH nperneg
Ha MWHanNM NpoyYBaHus, OOKNagBaLlM 3a Te3un
3aBMCUMMOCTU, OCUrypsiBa siCHa NpeacTtaBa 3a
KITMHUYHUTE Nocneguunm u TEXHUTe pasmepu B
Obaelle cnen BegHbX passunarta ce KUH.

KpamkocpoyHu nocneduuu om KWH

e KpaTkocpoyHa CMBPTHOCT, acouumpaHa
¢ KNH

Cepus oT peTpocnekTUBHM NpoyyYBaHus ge-
MOHCTpupat acoumaunata mexay KMH (aedu-
HUpaHa KaTo Marko, OTHOCUTENHO n/unu abco-
NIOTHO MOKayBaHe Ha CepyMHUS KpeaTUHWH) r
yBernvyaBaHeTO Ha KpaTKocpodHaTa CMbPTHOCT
[29, 62-66]. JleBn 1 CbTp. QOKNaLBaT, Ye YecTo-
TatTa Ha BbTpebonHu4HaTa CMBPTHOCT cpen
183-ma xocnuTanuavpaHu nayueHTn, KOUTO
passuBaT KNH (oedurHmnpaHa kato HapacTBaHe
Ha cepyMHUA KpeaTuHWH ¢ = 25% [o noHe 2,0
mg/dl), 6una 34% cnpsamo 7% npu 174 KOHTpoO-
nn 6e3 KNH (HekopurnpaH oTHOCUTENEH puUck /
OR/ 6.5, p<0.001) [62].

Cnen kopurupaHe 3a nognexaiim TexKu
3abonsBaHusa, KMH octaBa cuneH npeaunkrop
3a BbTpebonHuyHa cmbpT (OR = 5.5, p<0.001).
Mocnepggaluo npoyysaHe Ha Maknaya u cbasrT.
cpen 1826 naumeHTun, noasioxkeHun Ha MK, Ha-
MUpa YecToTa Ha BbTpebonHmM4YHaTa CMbPTHOCT
oT 7,1% cpea naumeHTuTe, KouTo passmeat KVH
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(oeuHMpaHa kaTo nokayBaHe Ha CepyMHUSA
KpeaTtuHuH ¢ > 25%), cnpsmo 1,1% npwu Te3un
6e3 npomsHa B KpeatuHuHa (p < 0.0001) [29].
Mpwn naumeHTn, konto passmeaTt KMH n ce Ha-
nara xemoauanuaHa Tepanus, BbTpebonHuyHa-
Ta cMmbpTHOCT Ouna 35,7%. AHanorMyHo B
peTpoCcneKkTMBHO npoyyBaHe Ha Puxan un cbTp.,
KOUTO uscnegsart pesyntatute npu 7586 na-
LMEHTKN, NOASIOXKEHM HA KOPOHapHa aHrumorpa-
dua c nepkyTaHHa UHTEPBEHLMS, Te3n OT TAX,
kouto passusat KNH nmat 3HaunTenHo no-su-
COKa yecToTa Ha BbTpPebOnHMYHA CMBPTHOCT
(22% v. 1.4%, p < 0.0001) [66]. B mynTnBapma-
LMoHHN aHanu3n KMH e B cnnHa u He3aBucrnma
Bpb3ka C BbTpebonHnyHata cMbpTHOCT (OR =
10.8, p < 0.0001). B cepus ¢ Hag 20 000 na-
LMEHTU, KOUTO ca MOLAMOXEHN Ha NepKyTaHHa
KOpoHapHa uHTepBeHuus, bapTonomen oTkpu-
Ba, Ye KMH, peduHupaHa 4ypes Ham-cunHarta
npoMsaHa B CepymMHusi KpeaTuHuH (= 1.0 mg/
dl), e cBbp3aHa CbC 3HAYMTENHO yBenuMyaea-
He Ha BbTpebonHuyHata cmbpTHOCT (OR =
22, 95% CIl 16-31). ®pom n cbTp. npencra-
BAT CNnyyan-kOHTpora npoyyaBaHe cpen na-
LUMEHTN, MOAMNOXEHU Ha KOHTPACTHM npoue-
aypwu, n otkpmeat, Ye KNH, gedunHupaHa kato
yBernvyasaHe Ha KpeatuHuHa ¢ 2 25% unn 20.5
mg/dl, Bogn go nosuweH puck ot 30-gHEBHa
CMBPTHOCT crief, KopurmpaHe Ha rnoTeHymnarnHo
3ambrngsawmute npomennueun (OR 3.37, 95%
Cl 2.58-4.41) [64]. WWema n cbTp. goknagsaT
JaHHUTe oT aHanm3a Ha 1100 xocnutanusu-
paHu nauueHTW, Npu KOUTO ce rnpoBexaaT
paguorpadckm npouenypu C KOHTpAcTHO Be-
wectBo. Wacneposatenute OeMOHCTPUpPAT,
ye KMH e HesaBMcuUMO acoummpaHa C No4TU
10 nbTM yBenuyaBaHe Ha BbTpPebONHWYHaTa
cmbpTHOCT (OR = 9.8, 95% CI: 4.4-22.0) [67].
Hakpasi, B peTpocrnekTMBeH aHanusa Ha Haf
27 000 naumeHTW, NOASIOXKEHN Ha KOpOoHapHa
aHrnorpadcusa, Yancbopn goknagea, ye Oopu
Marko noctrnpouenypHO NoBULLIEHME Ha Kpea-
TMHUHa ¢ 0,25 mg/dl, Ho He noseye oT 0,5 mg/
dl, e He3aBMCMMO CBBHP3aHO C MoBMLIABaHE Ha
BbTpebonHuyHata cmbpTHOCT (OR = 1.83, 95%
Cl:1.35-2.49) [65].

Bbnpekn 4e HeocnopMmo [OEeMOHCTPU-
paT cunHa Bpb3Ka Mexay Markute npome-
HW B CEpyMHUS KpeaTWH W KpaTKocpovHaTa
CMBPTHOCT, TpsibBa fa ce uma npensug, 4e
Te3n cedem NpoyyBaHUs ca PETPOCNEKTUBHMU,

OT KOETO cregsa, Ye MMaT BEepOATHM OTKMO-
HEeHUsA ¥ noTeHumanHu npobrnemun ¢ nunca Ha
OaHHK [29, 62-66]. MHTepeceH e ¢hakTbT 0ba-
ye, 4Ye NPOCMNEKTUBHUTE KITMHUYHM NPOYYBaHUSA
Joknageat cxogHu oTkputnd [56, 68, 69].

Iprobepr 1 kon. npoBexgaT NPOCNEKTUBHO
HabntogaTenHo npoyysaHe cpeg 439 nayneHTn
¢ XB3, nognoxeHn Ha [KW, n Hamunpart, 4e
BbTpebONHNUYHATA CMBPTHOCT € 3Ha4YUTESTHO
no-yecta cpeq nauueHtute, passunm KWH
(14.9% v. 4.9%, p = 0.001) [69]. B knuHM4HOTO
npoy4vsaHe Ha MapeHUM 1 CbTP. CbLLUO ce ycTa-
HOBSIBa, Ye npu naumeHTuTe, passmeaum KH,
MMa CUTHU(PMKAHTHO MNOBULLEHME HA BbTpe-
OonHMYHaTa CMbPTHOCT CrpPsIMO Te3un 6e3 NoHu-
XeHne B 6bOpevHaTa yHKumMs (26% v. 1.4%,
p <0.001) [56]. N Hakpasi, B KNIUHWUYHO Npoy4yBa-
He Ha nauMeHTu, MOLMOXEHN Ha KOpOHapHa
aHrnorpadus, Manonu n cbTp. AEMOHCTpUpPAT,
ye BbTpebONHWYHATA CMBPTHOCT Cpen Te3wn,
kouto passumeat KMH, e 3HaunTenHo no-smcoka
CNpsIMO NaLMEHTUTE, KOUTO HAMAT NOCTNpoLe-
AypHU ycnoxHenns (11.1% v. 0.2%, p = 0.001)
[68]. CnepoBatenHo MOXe [fJa ce Hanpasu
N3BOALT, Y€ AaHHWTE OT HabnwogatenHute u
KNUHUYHUTE MPOYYBaHUA KopenupaTt C OTKpu-
TUATa OT PETPOCMNEKTUBHUTE aHaNM3n, 4EMOHC-
Tpuparkn acoumaumsita Ha Marnku NOHWXKEHNS
B ObOpeyvHaTa byHKUMs cneq aHrmorpadus u
KpaTkocpoyHaTa CMbPTHOCT.

e YobrkeHa xocnuTtanusaums npm KNH

Cepun oT HabnwogatenHn w  KIMHUYHK
MPOyYBaHMSA CbLLO Taka AOKYMEHTUpaT Bpb3Ka-
Ta Ha KNH ¢ yabmkeHa GonHWYHa xocnutanu-
3aumsa [63, 65, 70-73]. B aHanmsa Ha Yancbopg
npu 27 000 nauneHTK, NOANOXEHN Ha KOPOHapHa
aHrvorpadua 1 crnen kopekuus 3a gpyru nogre-
Xalum Texkn 3abonsBaHns KaTo eBeHTyarnHa npu-
YMHa, Ce OKa3Ba, Ye NoKaYyBaHEeTO Ha KpeaTMHMHA
¢ 0,25-0,5 mg/dl e cBbp3aHO C yAbmHKaBaHe Ha
B6onHNYHMA npecTon [65]. MporpecnBHOTO NO-ro-
NSAMO HapacTBaHe Ha KpeaTUHWHA BOAM 4O OOpU
no-aobnbr npecton. bapronomen n cbTp. HaMK-
pat, Ye Npu nauneHtuTe, Kouto passueat K/H
cneq MKW, nva 15 nbTu No-ronsiMa BEPOSTHOCT
3a yab/KaBaHe Ha Xocnutanusauusata ¢ YeTupu
OHuv [63]. B npoyyBaHeTo Ha LLlema npu naumeHTun-
Te ¢ KMH ce otunta 3HauMTernHo yBenvyaBaHe
Ha BONHMYHUSI NPECTON CrnpsiMO NauueHTuTe 6e3
ObbpeyHn ycnoxHeHus (24 cnpamo 13 gHu, p <
0,001). A B KNTMHMYHO NpPOYyYBaHe 3a MPEBEHLNS
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Ha KMH ¢ napeHTepanHu tedHocT Agond v Kon.
OTKpMBAT, Ye NauMeHTH C nocTaHrmorpadocko no-
KayBaHe Ha kpeaTuHuHa ¢ = 25% wunm 0,5 mg/dl
ocTasat B 6onHuuara cpegHo ¢ ABa AHW NoBeYe
cnpsiMO NauueHTuTe 6e3 Te3n NPOMEHN B KpeaTu-
HuHa [70].

M pokaTto B Te3n nNpoyyBaHMs pasnuyuusata
B NPOABIMPKUTENHOCTTA Ha BONMHUYHMA NPEecTomn
Mexay naumMeHTUTe, KOUTO pasBuMBart, CNpsMo
Te3n 6e3 KNH BapupaTt cnpsiMo naumeHTCKM no-
nynaumm, TO HECbMHEHO Ce CTuUra o M3BOoAa,
ye passutneto Ha KNH Bogn Oo yawbrmkaBaHe
Ha xocnutanusauuaTa.

e [loBuweHn 6ONHMYHN pa3xoaun, CBbp3a-
Hu ¢ KNH

YObmkeHnaT 6GonHMYeH npecton Bcrea-
ctBmue Ha KWMH Bogu po noBuwaBaHe Ha
30paBHUTE pasxoau [72, 73]. AHanua3bT Ha 598
nauneHTn cbe 3axapeH anabet n Xb3, nogno-
XEHW Ha KOpoHapHa aHrmorpadus, nokassa,
ye KNH, gnedmHmpaHa kaTo nokayBaHe Ha ce-
pPyMHUs1 KpeaTuHuH = 50%, BoAM OO He3aBu-
CMMO [BYKpaTHO HapacTBaHe Ha OOonHu4HuTE
pasxoam [72, 73].

MpoyysaHeTo Ha CybpamaHuaH u CbTp.,
npu KOETO Ce M3MOM3Ba aHanuMTUyYeH mogern,
yctaHosu, Yye KMH Bogu Ao cpegHo nokadea-
He Ha BbTPeBONHUYHUTE pas3xoan C noseyve oT
10 000 gonapa Ha eguH TakbB enuaop [71]. Bb3
OCHOBa Ha oOueHKata Ha 6pos aHrmorpadum,
npoeegexHn B CAL, BepoaTHo uma 110 000
cnyyasa Ha noctaHrmorpadgcka KMH Ha roguHa,
KOETO Kymyrnupa pasxogu nosede ot 1,1 mnpa.
ponapa [71, 74]. Tean uudpu wWe HapacHat
3Ha4MTENHO, ako ce [obGaBAT pa3xoguTe 3a
KWH BcneactBume Ha gpyrM M300pasvTenHu
METOOMKN, KaTo KOMMITbpHaTa TomMorpadus
Hanpumep.

LwnzocpoyHu nocneduyu om KUH

e [lbnrocpoyHa CMBbPTHOCT CBbp3aHa C
KWH

OcBeH ¢ kpaTKoCpo4HM ycrnoxHeHnsa KNH,
AedrHupaHa 4Ype3 Manku nokavBaHusl Ha ce-
PYMHUSI KpEeaTUHWH, € CBbp3aHa Cblo U C
ObfarocpoyHata CMbPTHOCT [2, 66, 75-78].
ConoMoH u cbTp. gemoHcTpupar, 4e KWH
BCrneacTBMe Ha adrmorpadus (geduHupaHa
KaTo MokayBaHe Ha CepyMHUS KpeaTUHWH C 2
0,3 mg/dl) kopenunpa ¢ 3 MbTU NO-roNSAM PUCK

OT roniemMun HexenaHu cbouTns (CMbpPT, MHCYNT,
MUOKapaeH MHGAapKT, TepMuHanHa O6bbpeyHa
HeJoCTaTbYyHOCT, M3MCKBaLla XemoamarnusHo
neyeHwe) B pamMKuTe Ha edHa roguHa ot
npocneasisaHeTo [77]. B aHanusa Ha Xapaxau
N CbTP. Bbpxy 985 nauueHTn, NoanoxeHu Ha
MKW, KMH e He3aBMCKMMO CcBbp3aHa C NoBuULLIE-
Ha CMBPTHOCT A0 24 MeceLa OT npocriegsBaHe-
TO0 (HR = 2.6; 95% CI: 1.5-4.4) [2]. KonekTnsbT
Ha BpayH nscnegsa AbrirocpoyHarta npexusse-
MOCT cpef, 7856 naumeHTn, Npy KOUTO € NpoBe-
OeHa MKW [78]. OkasBa ce, Ye npu nauneHTuTe
C NpexogHo unu nepcucTupaLlo BnollaBaHe
Ha ObbpedHaTa dyHKUMSA crned aHruorpadus
ce oTumTa 2-3 NbTU MNO-BUCOKA OBATOCPOYHA
cMbpTHOCT. longeHbepr u cbaBT. goknaggar,
Yye npu 78 nauneHTu ¢ MNKN n passmeawm KMH,
KOATO ThPNU MbAHO 06paTHO pasBuTME 40 7 OHU
OT npouegyparta, MMa CUrHUPUKAHTHO MNOBU-
WweHa 5-rognwHa cmbpTHOCT (HR = 2.66, 95%
Cl 1.72-4.46) [75]. B onucaHoTo npoy4yBaHe
Ha Puxan cblo ce geMoHCTpupa 3Ha4YUTENHO
no-Bucoka 5-roguuiHata CMbPTHOCT cpef na-
LUMEeHTU, NOANOXKEHM Ha KOPOHapHa aHruorpa-
dua n gocturHanum oo 6onHuYHa gexocnuta-
nunsauus, kouto passumeat KVH (44.6% cpelyy
14.5%) [66]. AHanorM4Ho npPOCneKTMBHOTO KO-
XOpPTHO npoyyBaHe Ha Pomxu n cbaeT. ¢ 2860
nauueHTn, npu kouto e nposegeHa MNKW, ge-
MOHCTpUpa HesaBucuMMa Bpb3ka mexay KUH
N nosuweHa 2-roguwHa cmbpTHOCcT (HR 1.83;
95% CI 0.98-3.44) [76]. W Hakpas, xenmc u
Kon. ycTtaHoBsiBaT oTHocuTeneH puck (hazard
ratio) 3a cmbpT oT 2,0 (95% CI: 1.69-2.36) B
TpuTe nocnegsawiyM roavHW Npu nauueHTn ¢
nokayeaHe Ha CepyMHUs KpeaTuHuH oT 50 o
100% v puck ot cMbpT 3,72 (95% Cl: 2.92—-4.76)
npv Te3n C OCTPO NoBMLIABaAHE Ha KpeaTUHUHA
¢ > 100% cnep kopoHapHa aHrmnorpadwms [79].
OCHOBHUAT 1U3BOA OT BCUYKM TE3M NPOYYBaHMS
nokasea, Ye Aopy Marsku Unn NPexogHn OTKIIOo-
HeHns oT ObbpeyHaTa YHKUMS cneqd KOHT-
pacTHU nscrnenBaHnsa BOAAT 4O NOBMLLABaHE Ha
ObArocpoyHaTa CMbPTHOCT.

e [lporpecust Ha XpOHMYHO 6LOpEeYHO 3a-
6onsasaHe npu passuTtue Ha KNH

B mMuHanu npoyyBaHus CbLLO Ce OEMOHC-
Tpupa Bpb3kata Ha KMH ¢ mHoro no-6bpsa-
Ta nporpecusa Ha nognexaworto XB3 [68,
75, 79, 80]. N'ongeHbepr u cbaBT. M3cnegsar

20 KOHTPACT-MHOYUWPAHA HE®POMATUNA — OUMATHOSA, NMPEBEHLINA...



nocnegsawuTte pesynrtatu cpeq 78 naumeHTun ¢
XB3 1 oTkpuBaTt, 4e naunueHTuTe, KOUTO pa3Bu-
BaT NPexofHO NocTnpouenypHO NokayBaHe Ha
CEPYMHUS KpeaTUHUH ¢ = 25% mnnn = 0,5 mg/dl
cneq KopoHapHa aHrmorpacdus, umat no-rong-
MO cHuXeHne Ha CI® npes cnegpawmte ase
roOAVMHW crnef npouegyparta CrnpsaMo NauneHTu-
Te 6e3 nocTnpoueaypHM NPOMEHU B KpeaTUHu-
Ha (AeGFR = —-20 + 11 ml/min/1.73 m? cnps-
MO —6 = 16 ml/min/1.73 m?, p = 0.02) [75]. B
npoy4saHeTo Ha Manonu u cbTp. NaumeHTuTe,
kouto passusat KNH, nmat ¢ 0,2 mg/dl no-su-
COK CpefeH KpeaTUHWH Ha NbpBusa MeceL, cnes
aHrnorpacmuata cnpsMo Te3n, KOUTO He ca
passunu KMH [68]. [xenmc 1 cbTp. Joknagear,
Yye nauueHTUTe, KOUTO pasBMBaT MOBULLEHUE
Ha KpeaTuHuHa ¢ = 0,3 mg/dl nnn 50-99% B
pamMKuTe Ha 7 OHW cneq KopoHapHa aHrumorpa-
dus, mmart no-rongama u no-ovpsa 3aryba Ha
ObbpeyHa hyHKUMS NPy ObITOCPOYHO Npocre-
AsBaHe CrnpsiMo naumeHTute 6e3 Team NpoMeHu
(HamanseaHe Ha CI'® ¢ 0,8 ml/min/1,72 m? Ha
rogunHa crpsmo 0,2 ml/min/1,72 m? Ha rogunHa).
Mpy nauneHTUTE, KOMTO MMAT AOPWU NO-rons-
MO mnokayBaHe (= 100%) Ha KpeaTuUHUHa cnepg
aHrnorpadmsaTa ObATOCPOYHOTO  MOHMXKEHUE
Ha CI'® e oule no-3HayuTenHo (2,8 ml/min/1,72
m?/roguHa) [80]. OJonbnHWUTENHW aHanu3n Ha
cbluara rpyna AeMOHCTpMpaT NOBULLEH PUCK 3a
pa3BuTne Ha TepMunHanHa 6vbpeyvHa HegocTa-
TBYHOCT Mpe3 criefBalinTe TPU FOAMHU cpeq
naumeHTn c peanuampada KNH cnep aHruorpa-
dus, KaTo Har-ronsmM € PUCKLT cpea NauneHTu-
Te C Han-Texko 6bbpeyHo yBpexaaHe (hazard
ratio ot 4.15 [95% CI: 2.32—7.42] npy nayneHTn
¢ 50 po 100% noBuweHMe Ha KpeaTUHUHA U
11,74 [95% CI: 6.38-21.59] npu nauneHTn c >
100% noBuLLEHME Ha KpeaTUHUHa) [79].

e [loBMLWEHM OBNTOCPOYHU pa3xogn npuv
KWH

KaTto 4acTt oT cnomeHatusi MIKOHOMUYECKM
aHanms Ha CybpamaHuaH 1 cbTp. ce u3cnegear
W ObITOCPOYHUTE pPasxodu, CBbpP3aHuM C eauH
enm3ogq Ha KWH. Otuutarkm HapactBalimte
pasxoau, CBbp3aHM C yabIpkeHata 6onHWMYHa
xocnurtanuaauus, HeobxogMmocTTa OT Ananu-
3a M CbMbTCTBALLUTE YCIOXHEHWS, U3cnenoa-
Tenute oueHagart, Ye KVMIH e cBbp3aHa ¢ nosu-
LeHn egHoroguLLHM pasxoam noseve ot 11 800
ponapa [71].

e KNWHWYHO NpuUnoXeHWe Ha OaHHUTEe OT
npoy4BaHusaTa

O6eanHeHo pasrnegaHnTe NpoyyYBaHus ge-
MOHCTpUpaT cunHata Bpbaka mexay KNH n knn-
HWYHO 3HAYMMWN KPATKOCPOYHU U ObIITOCPOYHMU
HexenaHn cbOuTUS, KakTo M C ynoTpeba Ha
3opaBHU pasxoau. Oanu obaye Te3n AaHHw,
aeMoHcTpupawy, Ye KMH Boam oo HexenaHu
KIMHUYHKM CcbOUTKSA, onpaBgasaTt mM3bsarsaHeTo
Ha KOHTPACTHM W3CredBaHus Mpy NauueHTn ¢
XB3, octaBa cbllecTBeH BbMpoc. Bbnpekn ye
Bpb3kaTa mexagy KVH u HexenaHuTe cbbutus
e cunHa, TpsibBa ga ce otbenexu, Yye ToBa He
O3Ha4yaBa HeMPEMEHHO MPUYMHHOCT. [loBeveTo
OT NauMeHTUTe, NOASIOKEHN Ha aHrmorpadun,
ca CbC 3HAYMTENHM nognexawiym KoMopobugHu
3abonaBaHus BknountenHo Xb3, cbaosu 3abo-
ngasaHus, CH n 3axapeH gnabet. Tesn ycnosus
nosuwaeat pucka ot KNMH. OT gpyra ctpaHa, He
Bcuykn enusogm Ha KMH BogaT Ao HexxenaHu
cbbuTMsA. Helo noseye, 4OKATO CEPUO3HU, Cb-
NbTCTBAWM CbOUTUA crneq aHrmorpadusa morat
Ja ce cnydar KaTto OMPEKTHO MOCreacTBme oT
passutneTo Ha KMH, To Te moraTt ga HacTbnar
N He3aBMCUMO OT HedponaTusitTa, KOATO MOXe
Aa 6bae NpocTo MexanHHO cbbuTtne. Toea ce
ObIMKNW Ha MHOTO KIMMHWUYHWU YCMOBUS, KOWUTO
npencraensgBaTt He3aBMCUMWU PUCKOBU (haKTo-
pu (Hanp. XB3, 3[1, CH), cBbp3aHu CbC CMBpPT-
HOCT N HexenaHu CbOuTUSA, OCBEH y4acTUeTo
UM Kato puckosu paktopu 3a KWH. Mopagun
CBOWCTBEHUTE MM OrpaHUYEHNs U OTKITOHEHMS,
HabnogaTenHuTe NpoyyYBaHMs He ca CNoCcobHM
na onpenenart ganu KMH e meguatop Ha ce-
PU3OHN CBbMbLTCTBALWM CbOUTUS UM NPOCTO
CNyXW KaTo Mapkep 3a MauuMeHTM c ocobe-
HO BMCOK PUCK 3a HacTblMBaHe Ha Te3n CcbOu-
M. [JeMOHCTpMpaHeTo Ha npuYMHHA Bpb3Ka
N3NCKBA MPOCMNEKTUBHM MPOY4YBaHUA, KOUTO Oa
nokaxart, 4Ye WHTepBeHUMUTE 3a npeBeHuUus
Ha K/MH cblio we Hamanat u ObAarocpoyHuTe
nocrnegmun. 3a cbxareHue, HUKOe OT npoBe-
OeHUTe npoyyBaHnda HAMa gocTaTbyHaTta cTa-
TUCTMYECKA cuna ga OTroBOpPM Ha TO3M BbMNPOC.
Mmarkn npenBua Tesn OaHHW, 3arpuxeHoCcTTa
OT KNUHuYHMUTE nocneanum Ha KNH usrnexana
nepdeKTHO onpaeaaHa, Ho He TpsibBa Aa npeyn
Ha OCbLLECTBSIBAHETO HaA KIMHUYHO MHAMKMpPA-
HX M NOTEHUMANHO XMBOTOCMAacsBaLUn npoLe-
aypu. Bvnpeku ToBa, uarnexaga, ot pacTtawms
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Opoin MpoyyBaHUA, KOUTO OCUrypsBaT AaHHU
3a KMWMHUYHOTO 3Ha4veHne Ha KWH, ce gonpu-
Hacs 3a nogobpsiBaHe Ha KIUHUYHUTE TPUXKN.
LLlepToy 1 cbTp. NpoBexaaT aHanmM3 Ha noBe4ye
ot 50 000 naumeHTn, 3a Aa OUEHAT ganu Tesu
¢ XB3 1 ocTbp MHokapgeH MHdapKT ca nogno-
XEHNW Ha KOpOHapHa aHruorpagmsa cbC Cb-
LaTa 4ecToTa, KakTo NauMeHTUTe C UHTaKTHa
6bbpevHa yHkuma [81]. [okaTo nbpBUYHA-
Ta KOpOHapHa aHrnorpadus e cBbp3aHa CbC
3HaunTenHa peaykumnsa Ha cMmbpTHocTTa (OR =
0.62, 95% CI: 0.54-0.70), To ce oka3Ba, 4e na-
umeHTute ¢ Xb3, KouTo nsrnexxaaTt noaxoasaLum
KaHamuaaTtu 3a Tasu npoueaypa, MMmart asa nbTu
no-marnka BepoOsTHOCT Aa Obaar noanoXeHu
Ha Hesa cnpsmo nauueHTute 6e3 XB3 (OR =
0.47, 95% CI: 0.40-0.52). Bbnpekn 4e aBTOpPU-
Te He u3cneaBaT CUCTEMATUYHO MPUYNHUTE 3a
Nno-mMankoTo MNPUIIOXeHWe Ha aHrmorpadusTa
npu nnameuam ¢ Xb3, Te 3akntoyaear, 4ye onace-
HueTo oT pa3euTneto Ha KMH moxe aa obscHM
Tasun Haxopka. lNocnegBalum NpoyyYBaHUS CbLLO
OOKYMEHTMpAaT MO-Marsiko MPUIIOXXEHWE Ha Ko-
poHapHaTta aHrnmorpadgus npu naumeHTn c Xb63.
XaH 1 cbTp. nscnegeat npouecuTe Ha 3gpaBHU
rpvxu Bbpxy 45 000 naumeHTn ¢ OCTbP KOPOHa-
peH cMHApoM cbC ST-enesaumsa U Ooknagear,
Ye crnen KopurMpaHe Ha noTeHUWanHuTe 3a-
MbIisBalWM akTopu, NauneHTUTe C ymepe-
HO A0 Texko XBb3 6unu 3HaunTenHo no-psioko
nognoxeHn Ha MKW cnpamo naumeHTute 6e3
XB3 (OR 0.67, 95% CI 0.62-0.71) [82]. Te3n
aBTOPWU CbLUO CreKkynupar, 4Yye npuTecHeHue-
10 oT KMH moxe pa ctom B ocHoBaTa Ha Te3u
oTKpuTKsA. B gpyr aHanms Bbpxy Hag 13 000 na-
LUMEHTU C OCTbP KOpOHapeH cuHgpom 6e3 ST-
enesaunsa longeHbepr n cbTp. AoKnageart, ve
npun nauymeHtute ¢ Xb3, KONTO ca NOAMNOXKEHN
Ha KopoHapHa aHrnorpadwms, cbuecteyBa 36%
NO-HUCBK PUCK OT BbTPEOONHNUYHA CMbPTHOCT,
cpaBHeHO ¢ naumeHtute ¢ XbB3, npu KOMTO He
e npoBedeHa Tasn npoueaypa [83]. CpaBHe-
HU obadve ¢ nauueHTuTe 6e3 XB3, Te3n ¢ XB3
ounu ¢ no-manka BepOSATHOCT 3a MNpoBexaaHe
Ha KopoHapHa aHrnorpadpus (49.9% v. 67.8%,
p <0.001). CnegoBaTenHo Te3un HabnogaTenHu
nNpoyYBaHMa OEeMOHCTpUpAT MNo-HMUCKa 4YecToTa
Ha npunaraHe Ha KopoHapHaTta aHruorpadwus
npu NauMeHTU C OCTbP KOPOHAPEH CUHAPOM,
konto umat nognexauo Xb3. OnaceHnusaTa ot
HeXXenaHuTe NoCneacTBusS Npu pasBUTUETO Ha

KWH moxe oTyacTtn ga MOTMBMpAaT peLleHneTo
3a NpeoLueHKa Ha U3BbLPLUBAHETO Ha aHrnorpa-
dusa npu onpegenenHn naumeHTn. Chbllo Taka
BaXHO € Aa ce oTbenexu, 4Ye noyvTu BCUYKK
MUHANN KINMHUYHW NPOYyYBaHUA, MU3cneaBallm
eeKTUBHOCTTA Ha MepKUTEe 3a NpeBEHLMS Ha
KWH, ca wu3nonssanu marnku NpoOMeHW B ce-
PYMHUSA KpeaTMHUH KaTo MbpBMYHA KpanHa
Touka. Ynotpebata Ha TakaBa 3amMecTuUTernHa
OMOXMMMYHA KparHa To4Yka Ce OCHOBaBa Ha
MUHaNM npoyyYBaHMs, KOWUTO AeMOHCTpupar
Bpb3ka mexagy KWH un cepmosHu, HexenaHu
KPaTKOCPOYHW U AOBAFOCPOYHWU  nocneauum.
Nmarikn npegsug obave, 4Ye T€3M ennagemMmnono-
rMMYHM NPOyYBaHMSA ca HeCnocobHu aa onpege-
NAT NPUYMHHUA NPOU3XOA Ha Te3n BPb3KKU, TO
npakTukara ¢ ynorpebara Ha mMarnku npomeHu
B CEpPYMHUSA KpeaTUHWH KaToO KparHa Todka
B KMAVHWYHWTE NPOYy4YBaHWUS € MnoTeHuuanHo
npobnemHa. Ynotpebara Ha Mankm MPOMEHMU
B CEPYMHWUSA KpeaTUHWH BMECTO OpUeHTupa-
HA KbM MauMeHTa cbOuTMS KaTo NbpBUYHA
KparHa ToYka B MUHANUTE KIIMHWYHKU Npoy4yBa-
HUs1 0DSAICHsIBa BKMIOYBAHETO Ha Manbk OGpow
yyacTHUUM B npoyyBaHeTo, Tbi kato KWH
ce criyysa C no-ronisiMa 4YectoTra Cnpsamo ce-
PUO3HUTE HEeXenaHu CbMbTCTBAWM CbOUTUSA.
ToBa obaye OoBede OO0 MOSIOXKEHMETO MOYTU
BCUYKM MUHANM nNpoyyYBaHus Aa HaMaT gocTa-
TbYHa cuna [a AoKaxaT BNMAHMETO Ha npe-
BaHTUBHUTE MEPKMN BbPXY TEXKUTE nocneanum,
KOETO € OT Han-ronAmMo 3Ha4yeHue 3a NnauneHTu-
Te. CnepoBatenHo 6baewmte npoy4vBaHWS
BbpXy npeBeHuunaTa Ha KNH Tpabea ga 6boat
C AM3alH 1 cuna ga uscneasaTt BAUSHMETO Ha
KNMUHUYHUTE WHTEPBEHLUMU BBbPXY CEPUO3HUTE
HexenaHn cbouTus. MNpoyyBaHMs, KOUTO ycTa-
HOBAT, Ye WHTepBeHUMUTe ca edeKTUBHWU 3a
NPEeBEHLUMST Ha TEXKW, CBbP3aHW C NauueHTa
cbOUTUA, BnocneacTsme We 6baat crnocobHu
4a onpegenat ganu nonaumte OT MHTEPBEHUUK-
Te ca NOCTUrHaTh Ype3 HamarnsiBaHe Ha pas3Bu-
TMeTo Ha KVH.
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