Ilocneonue 200b1 ommeueHvl MHONCECIBOM MEXHON02UYECKUX UHHOBAUUIL CO
CMOpPOHBL 000PY008AHUSA, BHEOPEHUEM HOBBIX MOOATIbHOCMEN U CIPAMEeUll
JleueHUus, 00HAKO, OM OOCMUNCEHUA UOEAIbHO20 3AMEeWeHUA NOYEUHOU YHKYUU

OUAIU3OM Mbl OANIEKU, 8 MO MHCe 8PeMs UEeHblL PACHIym
(De Francisco AL, 2006).

J[1o03a n agnekBaTHOCTb Anannaa

[TpencraBneHHbIe MaTepUaIbl HOCIT MHGOPMALIMOHHBIN U/WTH
peKOMeH/IaTe/TbHbIN XapaKTep, B c/Tydyae 0OHapy>KeHHsI OIIMOOK, 3aMeYaHUi
VTV TOTIOJTHUTETbHBIX BOIPOCOB - MOXKA/TyHCTa 00paliaiTeCh 1Mo
3/IEKTPOHHOM noyTe: ryasn2006@rambler.ru




YpeMnyecknm CUHAPOM W

TOKCUHDI

* YpeMnyeckmm CMHOPOM XapaKTepusyeTtcs
aKKyMynsumnen TOKCUYEeCKUX BELLECTB,
KOTOpbIE B HOPMarilbHOM COCTOAHUM
CEKPETUPYHTCA B MOYY

« DTN BELLECTBA KNnaccudnunpyroTcs B
COOTBETCTBUM C MOJIEKYNAPHbLIM BECOM U
CMOCODOHOCTbLIO CBA3bIBATbCA C benkamm

* B page nccnegoBaHmn nokasaHa X CBA3b C
BOCMNaneHneM, OKCUaAaTUBHbIM CTPECCOM,
Kanbundukaumen cocygon, nopakeHnem
9HO0TENNA, NOBbILLEHUEM PUCKA OOLLIEN U
cepaoevyHOo-cocyancTon netanbHOCTU



OcHoBHble nposaBneHusn lNH

3apepXKa KOHeYHbIX NPOoAYKTOB MeTabonnama
3afaepKKa XXUAKoCcTu (rmnepryapartaumns)

HapylweHune 6anaHca aneKkTponuToB KPOBU
(AnucaneKkTponnuTeMuna)

HapyLieHne KUCINOTHO-LLEerIoO4YHOro
paBHoOBecus (MeTabonnyecknn aungos)

[Opyrve nposiBrieHUs1 — aHeEMUS, HAPYLLIEHUS
KOCTHOW CTPYKTYpPbI (peHanbHas
octeoancTpodus), NTaTeNbHOro cTaTyca,
HEPBHOW CUCTEMBbI, YCyrybneHme nopakeHus
cepaevYHO-CoCyaNCTON CUCTEMbI, MOBbILLEHWNE
apTepuanbHOro JaBrneHuns, CHUXKeHne
MMMYHUTETA.



SOENET

O N O W

CvMnTOMbLI HeageKBaTHOro Anannsaa
(mpaduyuoHHasi oueHka s1edeHusi npu 3[1T)

KKT - TowHOTAa, pBOTA, aHOPEKCHUS.
HympuyuoHHbIe — runoanboyMuHeMusi.

Heeposniocuyeckue - noriuHenponaTusa, c-m
0eCnoOKONHLbIX HOT, X>XeHue B CTYNHAX, 6eCCOHHMUA,
aenpeccuda, Y npoBeaeHus.

CKeriemHbie - 60NN B KOCTAX, NepesioMbl,
ocTeomMansuus, octeuT, KanbundunkaTtbl, BbICOKOE
CaxP npousBegeHue.

CCC - Al, apyutmumn, nepukapauT, TMNOTOHUS.
OHOOKPUHHbIE — aMeHopes, UMMOTEHLUS.
'emamonoauy. - remopparuu, Hb < 60 r/n.

Hucakeunubpuym — cynoporu, ronoBHasi 6onb BO

Bpems unu cpa3sy nocne I



[lepBble NoAX0oAbl K KOHTPOJIIO
deKBATHOCTUN ANarin3a (B. Scribner,1974)

[lokazamesiu cO CMOPOHbLI NayUeHma — Towas
Macca Tena, nokasarteriun OCHOBHOro oomMeHa,
YPOBEeHb (p13N4YEeCKOUN aKTUBHOCTM,
ocTaTo4yHas (pyHKLUMA NoYeK, oueTa, CTUIb
XU3HU, NpobnemMmbl COCyaAUCTOro AOCTYynNa,
conyTCTBYyOLWME OOSe3HMN.

[loka3amesiu cO CMOPOHbLI duasiu3a -
nnowanb U XapakTepucTuka Aguann3Hou
MeMOpaHbl, BpeMs ananusa, noTpedbHoCTb B
ynesTpadpmnesTpaumm, YactoTa npouenyp,
AvuanunsaTt, CKOpOCTb KPOBOTOKa U T.A.

Brniepebie Hame4YeHbI M0OX00bI K
UCMoJsIb308aHUIO MPAOUUUOHHbIX U
cyppo2amHbIX MEMOO08 KOHMPOJIsi
adekeamHocmu neyeHusi npu 3[1T.




NO3A OUATIU3A - OOUH U3
BAXHEULUMNX NOKA3ATEJIEN
Ero ADEKBATHOCTMU (HO
OAINEKO HE EQUHCTBEHHbIWN)



[Nnanns — ato
npouecc
N3MEHeHNs cocTasa
pactBopa A
BCreacTeume
nepemMeLleHns
PaCTBOPEHHbIX
BELLECTB BO BTOPOW
pactBop b yepes
NOSTyNPOHMNLAEMYIO
MemMOpaHy.

i\

MexaHn3Mbl MONEKYNApHOro TpaHcnopTa:

«dnddysna — nepemeLLeHne Mornekys B pesynsrate OpoyHOBCKOro
OBWXKEHUA.

*YneTpadunsTpauns (KOHBEKUNOHHBLIN TpaHcnopT). Boaa npotankusaemasd
CKBO3b MeMOpaHy NepeHOCUT MOSIEKYIbl B KOHLEHTpaL MM BrIM3KoM K
NCXOOHOWN.




dakTopbl, onpenensoLme CKOpoCTb
A dy3nu

[ pagneHT KOHLIEHTpaLWNW;
MorneKkynspHbIU BEC (C YBENMUYEHUEM

MOJEKYNAPHOro Beca 3amMmensiaeTca TpaHCcnopT
N3-3a U3MEHEHNA NX CKOPOCTU U pa3mepa);

MembpaHHOE ConpoTMBIEHNE, KOTOPOE CBA3AHO
Kak c caMon MeMbpaHon, Tak U 3a CYET
obOpa3oBaHus «BTOPUYHON MeEMBpPaHbI».

Cwunbl CBSA3M BbIBOAUMbIX BELLIECTB C KPYNHbIMU
MOJIEKYiamMu, KOTopble HE NPOXOOAT Yepes
MembpaHy (Hanpumep, ¢ benkamn)

[Tnowagb MemopaHsbl



KnnpeHc — nokasaTtenb 3 dPEeKTUBHOCTH

ananusartopa
KnunpeHc (C/) - 3To 06eM KpoBM nnn nnasmbl, MOSTHOCTbIO
OoYuMLLI@aEMON OT JaHHOro MeTabonuTta 3a eauHULY BPEMEHM.

OBbIYHO KNMpPEHC remoananusaTopa N3MepsieTca B
MUANUNUTPAaX B MUHYTY (MJ1/MUH).

KnupeHcoBble XxapakTepuUCTUKU reMmoamanmn3aTopos C
o4NHaKOBOM MeMbpaHOW BO3pacTaloT C yBENUYEHNEM
nrowann MmemopaHbl, XOTS B HACTOsILLEE BPEMS NioLwaib
MeMbpaHbl - He caMbl peLuatowmm gaktTop 3PPEKTUBHOCTH
remogmanmaaropa.

KnnpeHc ananmsartopa, B NepBYIO oMepeb, 3aBUCUT OT
CKOPOCTU nepy3nm KpoBu, OH HE MOXET BbITb BonbLUEe
CKOPOCTM MNOTOKa KPOBMU

KoacbpuumeHT macconepeHoca K A - CoCOOHOCTb
remoguanusaTtopa yBenmumBaTb KNUPEHC Npu Bo3pacTaHnu
CKOPOCTU Nepdy3umn KpOBU (HE MeHee 8aKHbIU rnokasamerib,
3mo 07151 camocmosimeribHou pabomel)



[Ownann3 — ogHonynoBasi MOAeslb O4UCTKU

[Nnanns — ato
npouecc
N3MeHEHNA cocTaBa
pactBopa A
BCreacTeume
nepemMeLleHns
PaCTBOPEHHbIX
BELLECTB BO BTOPOW
pactBop b yepes
NonyrnpoHULIAEMYIO /\E
MemMOpaHy.

1. OueHka npocTa: onpeaennTb KOHUEHTPAaLMIO BELLLIECTBA KOTOPOE
avannanpyTecs 4o U nocne npouenypbl gManusa

2. CTeneHb 04YNCTKM ByOeT 3aBUCETb OT CKOpoCcTU Anddy3nn BewecTaa
(ecnn Mmbl gobaBum ewte v pasHmyy TMIT— To U OT CKOPOCTU KOHBEKLINN)



CambIn NpocTon cnocob

* Boibnpaem npaBunbHyto monekyny — MoyeBuHa

* OLUEeHMBaEM KaK OHa CHMXXaEeTCH B rnpoLecce
npoueaypbl Ananusa

* BbicunTbiBaem npoueHT CHUXXeHNd MO4YEBUHbDI:

URR=100 x (1-U I 'no p,manmsa/U I'mocne ,qmanma)

[Mpumep: go ananunaa 28 mmonb/n nocne 8 MMOorsb/ 1
URR=100x(1-8/28)=72%

* LleneBoun ypoBeHb >65%

« OTO paboTaeT B OOMbLUNMHCTBE CUTYaLINN



URR 1 pUCK CMepTH

& Unadusled

B Casomo adpsied

0 Cass-mim and rantion-a dusted

Relative risk of death

Chertow et al, Kidney Int 56:1872-1878

J=curve

Q2

Q3

Quintiles

Q4

Q5

CoBpeMEHHbIE TEXHOSOMK
NO3BOMSAT ObICTPO CHU3UTL
MOYEBUHY B KPOBU, A4
9TOro npoLecc ee
yaarneHnsa OormkeH
NpeBbILLIAaTb CKOPOCTb e€
nepemMeLleHNs B KPOBb.
OcobeHHO 3TO Nnerko
caenartb Yy NauneHToB C
HU3KUM BECOM U UMEIOLLINX
BOH.

B pesynbsraTte nosensercs
cobnasH YMEHbLUUTb BpeEMS
ananuaa.

[TpoueHT yoaneHus He
obo3HavyaeT obbem
OYULLEHNS BOOHOIO

370 He BCeraa paboTaeT, NO3ITOMY Creay oL LUAEMHEWE UBYAIMMARABATD -
BBes TaKMe NepemMeHHble Kak 00beM pacnpenenegisddaaHeBHbl Y

KOHKPETHOIO naunueHTa n BpemM4d npouenypbl aAnarin3a



Sargent 1 Gotch npuaymanu Kt/V

* C uenbko KonnM4yecTBeHHOWM OLEHKN yaaneHus
ypeMumnyeckmx TOKCMHOB Sargent and Gotch npegnoxunum
MaTteMaTU4eCcKyro Mogerb OCHOBAHHYO Ha yaaneHun
BO BpeMs gmanmsa MoYeBUHbI, BBeaA KoHuenuuto Kt/V
NO MOYEBUHE.

o OOWNIM KNNPEHC MOYEBUHbI ONPEaENANCcs Kak
pe3ynbsraT NPon3BeaeHUA KIMPEHca Anann3artopa Ha
BpeEMSI NNEYEHNS U AENEHHOro Ha O0bEM
pacnpeneneHns MoYeBUHBI

* Mo4eBunHa npegcrasnanach naeanbHbIM Mapkepom
NOCKOJSIbKY SABIAETCS KOHEYHBIM NPOAYKTOM
kaTabonnama 6enka, ABNseTca BOAHOPaACTBOPUMOWM
MOEKYynou ¢C Mmanowu MonekynapHom maccou (60 Da),
rerko onpenensieTcsa B KPOBU U gnanusarte, 00bem
pacrnpeneneHns cCooTBeTCBYET 0bLLeMYy 0O0beMy BOAbI B
opraHu3me



[Ownann3 — ogHonynoBasi MOAeslb O4UCTKU

KnHetmnyeckoe
MoOennpoBaHne
MOYEBUHbI:

Kxt/V

Q

1.  OnpepneneHune KNMpeHca BeLecTBa KOTOPOE XOPOLLO PacTBOPSETCH B

Boge u ctabunbHo yaansetcs — Kiirens (mn/mun)
2.  OueHka obbeMma pacnpeneneHus BelecTBa B TKaHSX No ooLwemy

00beEMY XNOKOCTU OpraHM3mMa — Volume (mn)
3. [lanee - oueHKa BpeEMEHU, KOTOPOE HEODXOAMMO ANA TOro, YTOobbI

OUMCTUTB 3TY XUAKOCTb — time (MUH)



OpgHonynoBas MOAENb
NCMOSIb3yEeTCH

1. [nga pacyeTta Ha3zHa4yeHHOW O03bl Anannsa

K n/4ac) x t (4ac)= Obbem o4mnLLLEHHON KPOBU (1)
V () — obbem pacnpeneneHns Mo4YeBUHBDI

V(n) =0,6x Bec (kr)

Ecnn K xt =V — 310 0603Ha4aEeT, 4YTO 3a BPEMS

avnarnmnsa ovnLLeH o0beM KPOBMY,
COOTBETCTBYOLLMN 0O bEMY pacnpeneneHuns

MOYEeBUHbI,T.e. Kxt /V =1
2. Ana onpeneneHna dpaktnyeckon Oo3bl Ananmaa



PacyeT HazHa4YeHHOU O03bl Ananunia

« Heobxoaum ans Beibopa ananusartopa v
BpeMeHW npoueanypbl gManusa

« EcTb ncxoagHble gaHHbIE: BEC NauueHTa u
ONanns3aTop C U3BECTHbIM KITMPEHCOM —
OCTaeTCs paccynuTaTb Bpems ananusa

* Bec nauueHTa 70 Kr, KNUpeHc ananusaTtopa no
Mo4yeBuHe 220 MI/MWH:

V=70*%0,6 =42 n
[Tockonbky uenb Kxt /V=1,2T0t=1,2* V/K
t=1,2 (42/0,270)=230 MuUH (3 Yaca 50 MUH)



Ha3HauyeHHasi 4o3a AManu3a Hy>XHa ANs TOro YToobl

O4YeHb rpy60 He MNPOMaXHYTbCA C ANAJIN3aTOPOM U

BpeMeHeM Aunanusa
Bec nauneHTa 100 Kr, KNTMPEHC Ananu3aTopa no MoYeBuHe 220 Mi/MUH:

V =100*0,6 = 60 1
[Tockonbky uenb Kxt /V=1,2Tot=1,2* V/K
t=1,2 (60/0,270)=327 MUH (5 YacoB 27 MVH)

KJ'II/IpeHC ananm3aTtopa onpeaendercsd in vitro U He COOTBETCTBYET TOMY
YTO NPOUCXOAUNT in Vvivo

Mbl HE 3HAaEM TOYHbIN KITMPEHC AnanusaTtopa y AaHHOro 60sbHOro npu
OaHHOW CKOPOCTW KPOBOTOKA,

B xoge ananunsa KIMTMPEHC MEHAETCH, N CKOPOCTb KPOBOTOKA TaKxXe
HEMNOCTOAHHA.

Bpemsa ananusa, npoBeaeHHOro npm addpeKTMBHOM KPOBOTOKE, HEPEOKO
OoTnM4yaeTcs OoT Ha3Ha4YeHHOro

ObbemM pacnpeneneHmnsa MOYEBUHLI B XO4e Ananu3a MEHSIETCA B CBA3U C
ynbTpadunsTpaunen.

[ToaTOMY Bbl4YMCIIEHNS Ha3HAYeHHOW 003bl HECKOMBLKO CrOXHee (CM.
[ayrnpgaca)



OnpepgeneHne akTn4eckon Ao3bl
anannsa

 ECcTb MOYEeBMHaA 00 Ananui3a un nocne
anannsa

* ECTb bakTn4yeckoe BpemM4
* EcTb 00beM pacnpeneneHmna MOYEBUHD
* EcTb popmynbl

 Jlyywe Bcex dayrmppac
spKt/V =—In(Ct/Co—0.008xT)+(4—-3.5xCt/Co)xdBW | BW
He,EI,OCTaTOK: B CBA3N C TEM, UTO CHWXKEeHNne MO4YeBMHbI B dHAlriM3e B KOHLEe

npouenypbl gnarnmni3a He cCooTBeTCTBYET UCTUHHOMY CHWXEHNIO B OpraHnU3Me —
NOeT 3aBbllLUEHNE PEIYIIbTATOB



lNpoyumame:
3emyeHkos A.FO. ABeKBaTHOCTb

remogmanu3a. Knaccmnuyeckmm nogxon
XKypHan "Hedponorus n ananus" T. 3, 2001 r., Ne1
http://www.nephro.ru/magazine/article.php?id=7615

OpgHonynoBasa MoAernb KUHETUKM MOYEBUHLI HE YYUTbIBAET pasnnyum B
CKOPOCTAX NEPEMELLEHNSA MOYEBUHBLI MEXAY XKXUOKOCTHLIMU CEKTOPpaMMu
opraHuama.

Bo Bpemsi ananmsa mMbl UMEEM OTHOCUTENBHOE HU3KOE ABMKEHNS MOYEBUHbI U3
KINETKN B UHTEPCTULMIN N KPOBb, YTO HE NPUHUMAETCS B pacyeT O4HOMNYNoBbIMU
MOOENSIMUN KNHETUKN MOYEBUHDI.

PaBHOMepHOEe pacnpeneneHmne sagepXaHHom BO BHYTPUKITIETOYHOM CEKTOpe
MOYEBUHbI TPeDbyeT oT 30 A0 60 MUHYT MOCIe OKOHYaHNSA ceaHca, N 3ToT
Npouecc B LLEeSIOM OMUCbIBAeTCA KaK « OTCKOK (PUKOLLET) MOYEBUHbIY.

Taknum obpasom, achbdekTnBHaa obecrnevyeHHada gos3a gnanmsa byget
nepeoLeHeHa, ECNU 3TOT CEKBECTPUPOBAHHLIN MYST MOYEBUHbLI ByaeT 6GonbLmnm



CunHapom oTAa4n MOYEBUHDI

BennynHa PDUR (cuHApOM «OoTAa4vyn» MOYEBUHbI),
N3MepeHHasqa B NpoLeHTaxX NOBbILLUEHNA KOHLEHTPpaLun
MOYEBUHbI OT KOHLUAa Ananni3a 40 MOMEHTA
ypaBHOBELUMBAHUSA, Konebnetcs ot 10 4o 17% npw
ctaHaapTHoM [l 0o 24% nocne BbICOKOIMMEKTUBHOIO
[ (knnpeHc MoYeBUHbLI - 500 MN/MUH), AOCTUTadA Y
HEeKOTOpPbIX NaUuNeHTOB 45% .

Cpeaun HeMHOrnMx doakTopoB, NO3BOSIAIOLLNX NpeackasaTth
BbICOKO€ 3Ha4yeHue PDUR - appeKTUBHOCTL CeaHca
ananusa (Bblcoknn K unu Belcoknm Kt/V), npamo
BNuamoLLlaa Ha 3HavyeHne PDUR; a Takke HegocTtaTovHas
NPOOOIIKUTENBHOCTL CeaHca (MeHee 3 YyacoB),
HebonbLUasa Macca Tena nauueHTa unu
remogmHamMmmnyeckasa HectabunbHOCTb.



[nanns — gpyxnynosaa moaernb
OYUCTKM

OcHoBHOE BOgHOE

NPOCTPaHCTBO
opraHmama — 310
BHYTPUKINETOYHAas
Xngkoctb X,
KOTOpOE OTAENeHo
oT
BHYTPUCOCYOMUCTON
XUOKOCTU pSiAOM
NOSTyNnpPoOHMLAEMBbIX
Gapbepos, B T.u.
MEXKNETOYHOMN
XUOKOCTbHO), YTO
3aTPyOHSET OLIEHKY
OYNLLLEHUSA

opraHusma ot
LLNaKoOB U TpebyeT
BBEOEHUS
nonpaBOYHbIX
KoadbdbnumneHToB



Ho3a | [} AoNXHa BblpaXaTbCs Yyepes
3KBUNopupoBaHHbIU Kt/V (eKt/V) no
ypaBHEHUI0, OCHOBAHHOMY Ha
permoHaribHOKPOBOTOKOBOM ABYXMNYfIOBOU
MoAenn KNHETUKU MOYEBUHDI:

eKt/V =spKt/V —(0.6xspKt/V /T)+0.03

(Mpwn apTeprnoBEHO3HOM 0CTYrE)

eKt/V =spKt/V —(0.47xspKt/V /T)+0.02

(IMpn BEHOBEHO3HOM O0OCTYME)

J[locTaToO4YHO TOYHO onpeaenuTb ogHOMNYNOBbLIN KT/V MOXHO Tak:

spKt/V =—In(Ct/Co—0.008xT)+(4—-3.5xCt/Co)xdBW /| BW




MuHumanbHO npeanucbiBaemas gosal
Ha ceaHC npuv ne4YyeHnu 3 pasa B Hegenmw

*4TOObI ObITb YBEPEHHBIM B TOM, YTO Mbl JJOCTUINN YPOBHSA spKt/V He
MeHee 1,2 TO Ha NMpaKTUKe HY>XHO NoBbIlaTh MiaHKy 4o 1,3 ( KboQl
2006)

*Pasnuynsa npumepHo B 0,2 mexay spKt/V n eKt/V obHapyxnsaroTca
y>Ke Npu CTaHOapTHOM Ananuie. 3Ta pasHuua CyLLeCTBEHHO
BO3pacTaeT Npu BbICOKOI(PEKTUBHOM NEYEHUN.

B pekomeHaaumsax EBPG B Ka4yeCcTBe LeneBoro ypoBHss 0603HaveHo
3HayeHune eKt/V paBHoOe 1.2, YTO ABMAETCS SKBUBANIEHTOM spKt/V
paBHOM 1.4

*KoHLEenumna KonmyecTBEHHOU OLEeHKN agnanun3a no Kt/ V He MOoXeT
OOBACHUTD YIy4LLIEHUNE BbPKNBAEMOCTU, KOTOPOE HAbNOaeTCcs B
nocnegHue roabl gaxe npm AOCTUXKEHUN NP MUHUMAarbHOMoM spKt/V

paBHOM 1.25

eKt/V 2 1.20 (spKt/V ~ 1.4)



OCHOBHbIE NPUNYNHbI 3aHNXXEHWNA O03bl

. F

.k

[

€BEPHO B3ATbIE MPOOLI KPOBU
ernpasuribHas KanmbpoBKa Hacoca KpoBWU
e[oCcTaTouHbIN NOTOK Ananusara

 [lnanmnsatop 4acTUYHO HEMPOXOONM

+ F

. b

€COCTOSATENBbHOCTb COCYAUCTOro AocTyna
ecobntogeHue spemeru I



AprymeHTbl 3a TO, YTOObI cumnTaTtb Kt/V
CypporaTtHbIM Kputepmem adodPEKTUBHOCTH
ananunaa

Hanuune JOKAa3aTCJIbCTB CBA3U C JICTAJIBHOCTBIO.

PeTpo CIICKTHBHBIC O6C€pBaI_[I/IOHHI)I€ HNCCJIICIOBAaHUA

MHTEpBEIMOHHOE UCCIEA0BAHNE, KOTOPOE 0KA3aJI0 3HAYUTEIIBbHOE BIUSIHUE
Ha auanu3Hoe coobmiectBo - National Cooperative Dialysis Study.
Hecmotps Ha To, yTo auzaid (NCDS) He npemnHa3zHaydajcsi 115 OLICHKU
nonbs3bl Kt/V , ObUIO BBEINIOIHEHO JBa post hoc aHanm3a ¢ OLEHKOW JaHHOTO
napamerpa. B cBoeMm post hoc ‘mexanuctuueckom ananuze’ Gotch u
Sargent cenanau BeIBOA O TOM, 4TO moBbIaTh Kt/V Boiiie 1 ¢
KIIMHUYECKUX MO3UIAN HE UMEJIO CMBICIIA.

B npyrom post hoc ananuze JaHHBIX 3TOro ke ucciuenaoBanus Keshaviah
yTOYHUJI, 4TO MoBkilieHHe Kt/V 10 1,2 uMeeT CMBICI U TI0JIb3Y.



Ha cerogHALWHWUY AEHb Mbl MOXXEM roBOPUTL O
MWHMMAanNbHOW O03e Anannia, HUXXe KOToOpoWu

HapaCTa€eT J1IeETAaJIbHOCTb

B nccnepgosaHunn (HEMO) Hanbornee kpynHom PKWU, koTopoe
npoBogunock Ha 'l nauneHTbl Obi paHO4OMU3NPOBaHbI Ha FPyNIbl, B
3aBUCUMOCTU OT A03bl Ananun3a Bblcokou (eKt/V - 1.53+0.09, sp Kt/V
-1.71 £ 0.11) n ctaHgapTHom (eKt/V - 1.16 + 0.08, sp Kt/V - 1.32 £ 0.09) n
BapuaHTa UCMNoSb3yeMbIX AMann3aTtopoB - BbICOKOI(PEKTUBHBIX
(KnupeHc b2-mukpornobynuHa > 20 Mn/MWH) NN HU3KO3I PEKTUBHBIX
(KnupeHc b2-mukpornobynuHa < 10 Mn/MuH).

Pesynbsratbl Nokasanu, 4To bornee BbiCOKas 4o3a gManunsa He umena
B3aMMOCBSI3U C MOHMXEHUEM pUCKa CMEPTU NO CPABHEHMUIO CO
cTaHgapTHon no3omn(8]. Takum obpasom nccnegosaHnem HEMO 6bina
NpPoAEeMOHCTpMpoBaHa 060CHOBAHHOCTb PEKOMEHOYEMOIO B
PYKOBOACTBaX MUHMMAsbHOIO Kt/V, 1 Nonb3bl AarbHENLLErO €ro
NOBbLILLEHNS HE ObINTIO0 NPOAEMOHCTPUPOBAHO, AaXe B rpynre C
BbICOKOSO(PEKTMBHLIMWU AnannsaTopamu.

Cnenyet obpaTuTb BHUMAHUE Ha TO, YTO B uccrnegosaHum HEMO
pasHuua no Kt/V gocturanack Npexae BCero 3a CHET yBENMYEHUS
KnnupeHca (41.4+7.1 versus 55.1+ 7.6 ml/min), a He yg8eriu4eHUs
rnpodosmkumeribHocmu duasiu3a, KOTopbiv OblfT OAMHAKOBO KOPOTKUM
B 06eunx rpynnax(190+23 versus 219423 min)



CooTHOowWweHne mexay no4ye4yHou PyHKUMEUN (IKBUBANEHTHbIN
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KtV (3a npoueaypy)
[padurk MOXET NCMONb30BaTLCA ANA nepesoda Nobdoro ypoBHS OCTaTOHHOM
noyYeyHon doyHKUMM B Kt/V nNpu 3agaHHOM YacToTe ceaHcOoB ananuaa. [lokasaTernb
Kt/V MOXeT BbITb onpeaeneH Ha ocu X B NPOEKLINK NepecevYeHmns KpUBoW,
npeacTaBnsoWen YacToTy ananmaa, U ropusoHTanbHOM FIMHUK, NPOBELEHHOU OT OCU
Y Ha ypoBHe, cooTBeTcTBYytoWweM CK®. Hanpumep, CK® = 5 cootBeTcTBYET Kt/V =0,4
Onst Tpex gmanusonB
B HEJento.




Ha 3ameTky

Ecnu onenuBath Kt/V kak skBuBajgeHT CKD
(3KBHBAJICHTHBIM MOYeYHbIN KiupeHe -EKR), MbI
OOHApY>KHUM, UTO CTaHAAPTHBIN 3-X pa30BbIN U3
COOTBETCTBYET KJIHUPEHCY B IMOoYeK paBHOMY 10—15 mMn/MuH.
OaHaKo 3TOT SKBHUBAJICHT HE MOXKET ObITh JEUCTBUTEILHOMN
3aMEHOM MOYCYHOMY KIIMPEHCY HAaKE€ HA YPOBHE TAKHUX
HU3KUX €T0 BEJINYUH



KAKOBbI NTOKA3AHUA K
HAYAIY 3T, ECJIUK HET
CUMINTOMATUKWA?
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A Randomized, Controlled Trial of Early versus Late
Initiation of Dialysis

Bruce A. Cooper, M.B., B.S., Ph.D., Pauline Branley, B.Med., Ph.D., Liliana Bulfone, B.Pharm., M.B.A.,
John F. Collins, M.B., Ch.B., Jonathan C. Craig, M.B., Ch.B., Ph.D., Margaret B. Fraenkel, B.M., B.S., Ph.D.,
Anthony Harris, M.A., M.Sc., David W. Johnson, M.B., B.S., Ph.D., Joan Kesselhut,

Jing Jing Li, B.Pharm., B.Com., Grant Luxton, M.B., B.S., Andrew Pilmore, B.Sc., David . Tiller, M.B., B.S.,
David C. Harris, M.B., B.S., M.D., and Carol A. Pollock, M.B., B.S., Ph.D., for the IDEAL Study*

METHODS

We randomly assigned patients 18 years of age or older with progressive chronic
kidney disease and an estimated glomerular filtration rate (GFR) between 10.0 and
15.0 ml per minute per 1.73 m? of body-surface area (calculated with the use of the
Cockcroft-Gault equation) to planned initiation of dialysis when the estimated GFR
was 10.0 to 14.0 ml per minute (early start) or when the estimated GFR was 5.0 to
7.0 ml per minute (late start). The primary outcome was death from any cause.

Between July 2000 and November 2008, a total of 828 adults (mean age, 60.4 years;
542 men and 286 women; 355 with diabetes) underwent randomization, with a me-
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Figure 2. Kaplan—-Meier Curves for Time to the Initiation of Dialysis
and for Time to Death.

The data for time to the initiation of dialysis (Panel A) were censored at the
time of death, transplantation, or withdrawal of consent or at the time a pa-
tient transferred to a nonparticipating hospital, emigrated, or could not be
contacted. The curves for time to death (Panel B) are truncated at 7 years
of follow-up and a cumulative hazard of 60%.



YBenunyeHune 4yacTtoTbl U
ONNTENBHOCTU Ananmia

e [InnTenbHbIN 3-X pa3oBLIN AManusa ‘Tassin style’,
KOPOTKUWU exXeOHeBHbIN gnanus ‘Italian style’
KOMOMHaUKUA 3TUX ABYX cTparterum ‘Toronto
style’ MOXKEeT nomMoYb B AoCTUKeHun EKR ot 20
no >40 mL/min.

* BbigBUTb pasHULy Mexay 4o30uU
obecneumBaroLlen EKR ot 20 0o 40 mL/min
CIMOXXHO, ogHako EKR paBHaga 20—-40 mL/min
cooTBeTcTByeT ctagun Xbll, npu koTopown
CUMMOTOMbI YPEMUN OObIYHO OTCYTCTBYIOT
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MwuHycbl Kt/V

3HaueHue Kt/V MOXXHO XUTPO U3MEHUTHh MOAUPUITUPYS
KJIIMPEHC JUaln3aTopa, Bpems Wik 00beM, HallpuMep
YMEHBIIUTH BPEMS 34 CUET MOBBIIICHUS KIUPEHCA
Ianu3aropa

YnaneHue MoJeKyJ1 00JIe€ BLICOKOW MOJICKYJISIPHOM MacChl HE
YUYUATBHIBACTCSA

C TEpMUHOJIOTUYECKON TOYKH 3PEHUS MOYECBUHA HE SIBJISICTCS
HACTOSIIUM YPEMHAYECKUM TOKCUHOM B COOTBETCTBUMU C
kiaccupukanuend European Uremic Toxin Work Group
(EUTox) [1].

bosee Toro maxe B rpymrie BOAOPaCTBOPUMBIX MOJIEKYJI C
Majioi MoiekyisipHor maccoi (<500 Da), ecTh MOJIEKYJIBI C
MOJHOCTBHIO HECOBNAIAIOIIUMH ¢ MOYEBUHON KHHETUYECKUMHU
Y KJIMPEHCOBBIMU ITapaMeTpaMH (Takue Kak guanidino
compounds) [8].



YMeHbLLEHNE BPEMEHU NpU LleneBoM Kt/V —
doakTop pucka (rpo3uT xyabim 1 npu bBOH)

*OHO U TO XXe 3HayeHune Kt/V npu pasHOM BPEMEHU MOXET
NMETb pa3Hble NnocneacTemsa Ana yaganeHnsa TOKCUHOB.

 [1na pa3HbIX TUNOB MOJSIEKYI 3Ta pa3HnLa MMEET CBOE
3Ha4yeHune

[ pynna Salahudeen B NpoOCNekTUBHOM UCCNenOBaHUM,
onueinmMca 9 mec (1151 4yen.) aHanuamnpoBana Tak
Ha3blBaeMbIN «napagokc Kt/V» (noyemy psaa naumeHToB C
Kt/V >1.4 nmeeT bornee BbICOKYIO JNIETaNbHOCTb, YEM
naymeHTbl ¢ Kt/V 1.27).

* ABTOPbI NPULLNK K BbIBOAY O TOM, YTO AaHHbIW Napanokc
YyalLle BCTpevaeTcsd cpeau naumeHToB ¢ BecoM <70 kg
HU3KUM YPOBHEM npeanbbymuHa. OHM OTMETUNU TO, YTO C
3TUM CBA3aHO Anann3Hoe BpemMd paBHoe 180 MUH.

[1o paHHbIM DOPPS Kaxkgble JonosiHUTENbHbIE 30 MUH
ONanmn3HOro BpeMeHn CHUXKaKT NeTanbHOCTb Ha 7%



OBbEM PACINPEOEJNNEHUA
MO4YEBUWHDbDI



BMI and survival in the general and the
HD population

—&- General Popuiabon »
23 | —o—Hemodioksis Patents »

Relative Risk of Death
on

Kalantar-Zadeh, 2006



HMRO mass [% of Body Weight]

Relation of Total Organ Mass to
Body Weight in 2.004 HD Patients

Total organ mass was calculated using regression models by
Gallagher et al (Am J Clin Nutr. 2006, 83:1062)

MALES FEMALES

N=1.093 N=911

BMI [kg/m?] BMI [kg/

e A
m?]

Kotanko & Levin Int J Artif Organs, 2007



ObbeM pacnpeneneHmnss MOYEBUHbI
(V)

*MoxeT B6bITb akTOPOM KOTOPbLIWN UCKaXKaET pe3ynbrar
(3aBucut ot nona, MT)

*He TO4HO OTpakaeT MeTabofINYECKy0 aKTUBHOCTb

«[1Ba naymeHTa c OAHUM N TEM XXe OOBLEMOM MOryT UMETb
pa3sHbIN 00OBEM XKMPOBOM, MbILLEYHOW TKAHN U
BUCLieparnbHbLIX OpraHoB

[ NaBHbIK NICTOYHUK YPEMUNYECKNX TOKCUHOB —
BUCLIepanbHbIE OpraHbl

*ArnbTepHaTmBa 418 HopManusauumn knupeHca (K) — tot
nokasaresib, KOTOpbI Hanny4LwmMmMm obpasom oTpaxaeT
METabOoNNYECKYI0 aKTUBHOCTb: BEC, NioLllaab NOBEPXHOCTU
Tena, OCHOBHOM 0OMEH, Macca OpraHoB C HaMBbICLLINM
YPOBHEM MeTabonnama, Mmacca nedeHu, bnonmnegaHc un T.4.



Uremic Toxin Concentration Relates to

Body Size
(3) Time Average Concentration vs. Muscle Mass
Mass-Transfer Coefficient (K,
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Muscle Mass Mass-Transfer Coefficient (Kyy) (mimin)
(Cronin-Fine, IJAO 2007)



[Tpobnema knupeHca
HU3KOMONEKYNAPHbIX TOKCUHOB,
CBA3aHHbIX C Oenkom.

BONbLMHCTBO YPEMUNYECKMUX TOKCUHOB - 3TO CBSA3AHHbIE C
6enkomM MOSIEKYIbl UMEIOLLIE HU3KUIN MOMEKYNSIPHBIN BEC,
XOTH HEKOTOPbIE N3 HNX UMEKT OTHOCSATCHA NO CBOEMY BECY
cpenHe-MonekynsapHebIM (Hapumep J1enTuH, peTUHONM-
CBsI3blBaOLLMIN OENOK)

Cpean HUx Handoree Ba)kHbl TakMe Kak N-Kpe3or,
rOMOLUCTENH, MHOOMbI U PEeHONbI

Pag nccnepgoBaTernen NoATBEPXOAOT Hann4yne B3aMMoCcBA3MN
MeXay KOHUEeHTpaunen ypeMmnyeckmnx TOKCUHOB, KOTOpbIe
CBA3aHbl C BEMKOM U KITMHNYECKUMU ncxogamm [41-45].

[1To MHEeHMIO EUTox Work Group O0MbLUMHCTBO MOJSIEKYIT
TOKCUYECKU AEeUCTBYIOLLNX HA COCYaObl OTHOCATCA CBA3aAHbI C
6enkom nnn MeKT cpeaHe-MONeEKYNApHbIN BeC [46].



[Tpobnema knupeHca
HU3KOMONEKYNAPHbIX TOKCUHOB,
CBA3aHHbIX C OenKom

OTN TOKCUHbI CIIOXHO yaanuTb AOCTYNHbIMU TEXHUKaMK Ananmaa.
MexayHapoaHble nccrieqoBaHuns, KOTopble OLeHNBaKT aPdeKT
yaaneHusa NnpoTenH-cBs3aHHbIX TOKCMHOB Ha KIMMHUYEeCKMUe ucxoapbl
OTCYTCTBYIOT, YTO CBA3AHO C OTCYyTCTBMEM 3PIEKTUBHbLIX
TEXHOMNOIMW.

Bbicokoa(pdekTUBHbLIM reMmoanarnma He OKkasblBaeT 3Ha4YNTENbLHOIO
BNMUAHMNA HA KOHLUEHTPAaLUUIO NPOTENH-CBA3AHHbBIX TOKCUHB MO
CpaBHEHUIO CO cTaHgapTHbIM L.

B ogHoM 13 nccnenosaHu , B KOTOPOM CpaBHUBAaocCh yaaneHue
9TUX TOKCMHOB Npu nposeaeHun ctaHgaptHoro ' v AP B pexume
nocTannoumm ObINo NnokasaHo, YTo yaarneHme npoTenH-CBA3aHHbIX
TOKCMHOB OCHOBAHO MpeXxae BCero Ha mexaHuame audpdysmu.

OTWN OaHHbIe noAaTBepXAakoT pedyribraTbl npeglecTtByrOWnX
ncerneaoBaHUU in vitro B KOTOPbIX ObIS10 NOKa3aHa He3Ha4YuTenbHad
pOJib B yaalieHnn 3TUX TOKCMHOB NnocpeacTtBsoM KOHBEKLINN.

[JononHnTenbHO, 6bINO NOKa3aHo, YTO NoBbILLEHWE KOA Ananmnaartopa
N CKOPOCTU KPOBOTOKA MMEET NOJIOXNUTENbHOE BITUAHNE HA KIMUPEHC
BELLUEeCTB CBA3aHHbIX C OENnKoM.



CONCENTRATION (percent of pre)

[ToBbILLEHME KNMPEHCA HU3KOMOMEKYIAPHbIX
TOKCUHOB, CBA3aHHbIX C ODENIKOM He
COMPOBOXAAETCA UBMEHEHUEM KIMPEHCA

R AMI If\nl1HbI

Llenb nccnegoBaHuma: gokasarthb TO, YTO
HEeCMOTPSA Ha OAMHAKOBOE CHUMXEeHNe
~~~~~~~~~~ [ . | MOYEBUHbI KNNPEHC

\ HMU3KOMOJEKYNAPHbLIX TOKCUHOB(M-

=1 | Kpesos-cynbgart, MHOOKCUN-cynbdar),

CBSI3aHHbIX C OENKOM MOXET ObITb

pPasHbiM B 3@aBMCUMOCTU OT 3aaHHbIX

napamMeTpoB ananmaa:

1. AmanusaTtop 6onbLlon nNnowaau,
NOTOK Ananun3ata 800 MJf1/MUH,
CKOPOCTb KpOBOTOKa 270 MJ1/MUH,
Bpemda 8 HacoB

2. OuanusaTtop MeHbLUeW nnowaan,
NoToK Ananun3arta 300 Mf1/MUH,
CKOPOCTb KpOBOTOKa 350 MJ1/MUH,

Pre Mid End llo'.;l:t Pre Mid End Ilollrt BpeMg 8 yacoB

100

PCS

50 +

100 m

Urea

T.L. Sirich et al. Selectively increasing the clearance of protein-bound uremic
solutes Nephrol Dial Transplant (2012) 27: 1574-1579



Mortality Risk by Kt/V and
Body Mass Index
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Wolfe RA et al, AJKD 35:80-88, 2000
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Longer treatment time and slower ultrafiltration in
hemodialysis: Associations with reduced mortality
in the DOPPS

R Saran', JL Bragg-Gresham?, NW Levin’, ZJ Twardowski’, V Wizemann®, A Saito®, N Kimata’,
BW Gillespie®, C Combe®, J Bommer'®, T Akiba’, DL Mapes?, EW Young'' and FK Port?
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Research and Education Association (URREA), Ann Arbor, Michigan, USA; *Renal Research Institute, New York, New York, USA; *Division
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Germany; ®Tokai University School of Medicine, Isehara, Kanagawa, Japan; " Division of Blood Purification, Kidney Center, Tokyo
Women'’s Medical University, Tokyo, Japan; ®Department of Biostatistics, School of Public Health, University of Michigan, Ann Arbor,
Michigan, USA; °Département de Nephrologie, Centre Hospitalier Universitaire de Boredeaux and Université Victor Segalen Bordeaux ,
Bordeaux, France; '°University of Heidelberg, Heidelberg, Germany and "' Department of Veterans Affairs Medical Center, and Division of

Nephrology, University of Michigan, Ann Arbor, Michigan, USA
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Figure 4|Interaction between Kt/V and TT. The incremental RR of
mortality (on a log scale) by TT (x-axis) for patients in three different
categories of Kt/V (interaction P = 0.007), illustrating that the effect of
TT is greater at higher Kt/V.
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Shorter length dialysis sessions are associated with
increased mortality, independent of body weight

Jennifer E. Flythe'”, Gary C. Curhan"*? and Steven M. Brunelli'**

'Division of Nephrology, Department of Medicine, Brigham and Women’s Hospital, Boston, Massachusetts, USA; *Harvard Medical
School, Boston, Massachusetts, USA; >Channing Laboratory, Department of Medicine, Brigham and Women’s Hospital, Boston,
Massachusetts, USA and “Division of Pharmacoepidemiology, Department of Medicine, Brigham and Women’s Hospital, Boston,
Massachusetts, USA



Association between RxDSL and mortality
|P-difference =0.005 P-trend=0.038
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Figure 1|Adjusted associations between prescribed dialysis
session length (RxDSL) and mortality based on the Cox
regression models. Subjects were matched on gender, access type

Table 3 |Adjusted associations between RxDSL <240 (vs.
RxDSL >240) and mortality among matched pairs in which
differences in RxDSL were <30, =30, and >30min?®

Time difference RxDSL = 240 RxDSL <240
Adjusted HR (95% Cl) Adjusted HR (95% ClI)®

<30Min 1.00 (reference) 1.12 (0.75-1.66)
(n =435 matched pairs)
=30 Min 1.00 (reference) 1.38 (1.03-1.84)
(n =938 matched pairs)
=30 Min 1.00 (reference) 141 (1.08-1.84)

(n=1009 matched pairs)




Stratified association between shorter RxDSL and mortality
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<65
n=1415 Matched pairs
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Figure 2| Adjusted associations between prescribed dialysis session length (RxDSL) <240 (ref RxDSL >240) and mortality in
restriction subgroup analysis considering age, gender, and post-dialysis weight. RxDSL <240 and RxDSL =240 subjects were pair-
matched on gender, access type (fistula, graft, catheter), age (* 2.5 years), and post-dialysis weight (+ 1 kg). The multivariable models
contained covariate terms for age, race (Black, non-Black), post-dialysis weight, interdialytic weight gain (<0, 1-1.49, 1.5-2.99, 3.0-3.99, and
=>4.0kg), vintage (<1, 2, 3, =4 years), diabetes, coronary artery disease, congestive heart failure, missed dialysis sessions over 30 days (0, 1, 2,
3, =4), creatinine (quartiles), albumin (<3, 2-3.5, 3.54, > 4g/dl), phosphorus (<4, 4-5, 5-6, =6 mg/dl), and predialysis systolic blood pressure

(<130, 130-150, 150-170, > 170 mm Hg). Models were stratified on matched pair assignment. The reference group for all analyses was RxDSL
=240 min
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[Touemy BakeH 00beM YO

Bo Bpems auanusa XXUaKoCcTb yaanseTcs U3 BHyTPUCOCYAUCTOro
npocTpaHCcTBa

Koraa BOCNoONMHEHWE BHYTPUCOCYANUCTON XXUOKOCTU HUXKE €€
yaaneHusi pa3smBaroTCs NPeanochIniky Arnst KPUTUYECKOrO CHMKEHUS
OuK

CHumxeHne OLIK npuBoanT K cHMXeHUto cuctemHoro All, B
pesyrisTate pa3BMBaETCA NLLEMMNA OPraHOB U TKAHEWN

KpI/ITI/I‘-IHbIM A4 NPorHo3a ABndeTcd pa3sntne nuemMnmn MmmokKapaa,
YTO NPOLABIIAETCA B €ro CTaHUpOBaHNN

[TOBTOPHHbIE 3NN304blI CTAHNPOBAHUS 3aMycKaloT Kackad cobbITuM,
NpuBOASALLMX K rmbepHaumm Mmmokapaa, omnbposy n
pemMoaennpoBaHunto, YTO COCODCTBYET PasBUTUIO ANCAYHKLUN
NeBOoro Xenyaodka n apputuMmun

[ncyHKUMA MMOKapaa B CBOKO o4Yepeab NPMBOOUT K eLle BorbLuel
remodvHam1M4eckoi HecTabuibHOCTY, 3aMblkas Takum obpasom
NaToNorM4eCcKnin Kpyr ganbHenLwero noBpexaeHmsa Mmmokapaa



Hemodialysis-Induced Cardiac Injury: Determinants and

Associated Outcomes

James O. Burton,* Helen ]. Jefferies,* Nicholas M. Selby,* and Christopher W. 1\/I<:lntyre’Ff
*Department of Renal Medicine, Derby City General Hospital, Derby, United Kingdom; ' School of Graduate Entry
Medicine and Health, University of Nottingham, Nottingham, United Kingdom
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—a— Patients with evidence of HD-induced RWMAs*
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Figure 1. Reduction in systolic BP (SBP) during hemodialysis
(HD) in patients with and without HD-induced regional wall
motion abnormalities (RWMAs). At baseline there was a sig-
nificant reduction in SBP during HD in patients with HD-induced
RWMAs (P < 0.0001); however, patients without such RWMAs
did not have a significant reduction in their SBP (P = 0.16).

Clin J Am Soc Nephrol 4: 914 —920, 2009
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Figure 2. The association of hemodialysis-induced RWMAs
with mortality and outcome. (A) The development of HD-
induced RWMASs was associated with increased relative mor-
tality at 12 mo (P = 0.019) and (B) reduced survival to a
composite end point of mortality and time to first cardiovascu-
lar event (P = 0.017).



Table 3. The effect of increasing ultrafiltration (UF) volume and worsening intradialytic haemodynamics on the
development of HD-induced RWMAs

Factor associated with presence of myocardial stunning Odds Ratio P value
UF volume during HD of 1L 5.1 0.007
UF volume during HD of 1.5L 11.6
UF volume during HD of 2L 26.2
Maximum SBP reduction during HD of 10 mmHg 1.8 0.002
Maximum SBP reduction during HD of 20 mmHg 3.3

Maximum SBP reduction during HD of 30 mmHg 6.0
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Association between UFR and all-cause mortality
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Figure 1|Unadjusted and adjusted associations between
ultrafiltration rate (UFR) and all-cause mortality based on Cox
regression models. Multivariable models were adjusted for age,
sex, interdialytic weight gain, race (black, non-black), smoking
status (never, past, current), vintage (<1, 1-2, 2-4, >4 years),
access type (graft, fistula, catheter), systolic blood pressure (< 120,
120-140, 140-160, 160-180, = 180 mmHg), residual urine output
(< versus > 200 ml/day), diabetes, congestive heart failure,
peripheral vascular disease, ischemic heart disease,
cerebrovascular disease, serum albumin, creatinine, hematocrit
(<30, 30-33, 33-36, =36%), and phosphorus, and use of
a-adrenergic blocker, angiotensin-converting enzyme inhibitor/
angiotensin receptor blocker, B-blocker, calcium channel blocker,
nitrates, and other antihypertensives. Two-way cross-product
terms with time were included for albumin and systolic blood
pressure due to non-proportional hazards. Abbreviations: ref,,
reference; Cl, confidence interval; HR, hazard ratio.
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Figure 2 |Unadjusted and adjusted associations between
ultrafiltration rate (UFR) and cardiovascular (CV)-related
mortality based on Cox regression models. Multivariable
models were adjusted for age, sex, interdialytic weight gain, race
(black, non-black), smoking status (never, past, current), vintage
(<1, 1-2, 24, >4 years), access type (graft, fistula, catheter),
systolic blood pressure (<120, 120-140, 140-160, 160-180,
=180 mm Hg), residual urine output (< versus >200 ml/day),
diabetes, congestive heart failure, peripheral vascular disease,
ischemic heart disease, cerebrovascular disease, serum albumin,
creatinine, hematocrit (<30, 30-33, 3336, >36%), and
phosphorus, and use of a-adrenergic blocker, angiotensin-
converting enzyme inhibitor/angiotensin receptor blocker,
f-blocker, calcium channel blocker, nitrates, and other
antihypertensives. A two-way cross-product term with time
was included for albumin due to non-proportional hazards.
Abbreviations: ref., reference; Cl, confidence interval; HR, hazard
ratio.
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Associations between UFR and CV and all-cause mortality
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Table 2 |Effect modification of the association between UFR and all-cause and CV mortality on the basis of congestive heart

failure
Congestive heart failure (—) Congestive heart failure (+)

UFR Adjusted HR (95% CI)° P Adjusted HR (95% CI)° P P-interaction”

All-cause mortality 0.002
<10 ml/h/kg 1.00 (ref.) — 1.00 (ref.) — —
10-13 ml/h/kg 0.80 (0.64-1.05) 0.11 1.41 (1.09-1.81) 0.008 -
>13ml/h/kg 1.61 (1.23-2.11) 0.001 1.59 (1.24-2.05) 0.008 -

CV-related mortality” 0.07
<10 ml/h/kg 1.00 (ref.) — 1.00 (ref.) — —
10-13 ml/h/kg 0.76 (0.48-1.20) 0.24 1.41 (0.94-2.11) 0.10 -
>13ml/h/kg 1.70 (1.11-2.62) 0.02 1.73 (1.15-2.59) 0.008 -




[TyTn onTumnsaumm oobema YO

* BepoAaTHO bakToOpOM puUcka ABNSAETCHA He
cam oobeM YO, a ckopocTb YP

 [loaTOMY cnegyeT paccynTbiBaTh BPEMS
ananmn3a ncxogsa He TonbKko u3 Kt/V, HO U U3
cKkopocTun YO, KoTopas HE OO KHa
npeBbiWwaTtb 10-13 mn/yac/Kr

* Y 6onbHbIX ¢ CH ckopocTb Y® He gormkHa
npesBbilwaTb 10 Mr/4Yac/Kr, a TO U MEHbLLE,
eClin eCTb MHTpaananun3Hasga rmnoTeH3nd
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|_|yTI/I yIiyydleHnA BbKUBAEMOCTU

XUMUNYECKUN COCTaB U YNCTOTa Ananma3aTta

[loBbILLEHME BPEMEHM U YACTOThbl Ananunsa

OnTnMunsauusa cTpartermm Be4eHna cocyamcToro gocryna
[ocTuxeHne onTuManbHOro CyxXoro Beca u BogHoro banaHca

ObecnevyeHne nHTpagnann3Hom remogmHaMmmn4eckomn
CTabuUnbHOCTW.

NHTeHCcndmkaumsa yganeHmns TOKCUMHOB, OTHOCSALLMXCA K
MOJIeKyam cpegHero pasmepa: Bbloop memopaHbl(high flux
versus low flux), abibop Mexx0y KoHeeKyuel u oughgpysuel

[MpepoTBpalleHne/MUHUMN3aLUNA CYOKITMHNUYECKOTO
XPOHWUYECKOro BocnasrneHus

YriyylieHuna B npouecce obulen Kypaumm nauueHTa (B T.4. Ha
npeganann3Hom atane)



