Ovanun3i: ocnoXxHeHusa n

UX NnpodounakTuka
CoBpeMeHHblIe KpuTepumn
aAeKBaTHOCTU 3aMeCTUTESIbHOMN
noYye4yHoOM Tepanum.

B.1O. lUuno

Kadenpa Hedponorum oo Mrmcy

MeguumHcknin gupektop B. Braun Avitum Russland
LuanusHbil ky6 Asumym

Pasgenbl npe3seHTaymm

OcCnoXxHeHnsa ypemun (OTAaneHHbIe OCITOXHEHNS)

OcrnoxHeHUst npoueaypbl Ananunsa nux npodunakTmka u
KOppeKLUsi

MHHOBaUMOHHbIE OnannaHble MeM6paHbI nypemumyeckmne
TOKCUHbI: afeKkBaTHOe yaarieHne Mmarlibix n cpeaHnx
MOJIEKYI

ALekBaTHasa guanusHasa go3a U MeToAbl ee KOHTPOIs
KOMMOHEHTBI «yCneLwHoro» gnanuaa: Yyucrtota Boapl
[A®-oHnanH: 3a n NpoTuB

MogroToBka k gnanuady. Korga HauyvHatb gnanua?
CocyaucTbi AOCTYN: HOBbIE BO3MOXHOCTU

24.11.2013



JInmunTobl CTaHOApPTHOro remoaunarin3a

» Bblcokas CMEPTHOCTb OOInbHbIX
= OT10 18021 % Bropg

» CepAeyHO-COCYANCTbIE OCTIOKHEHMS, [

40

UHMEKUNN

* Bblicokasa 3aboneBaemMocTb

OONbHBbIX

= YacTble rocnutanusauum (CoCyancTbIn
[OCTyN, MHbEeKuMn, cepaeyHo-
cocyaoucTble 3aboneBaHus)

*  OcCnoxHeHus ypemuu,

CBdA3aHHble C Analin3om Japan Ewape

— (BIMT, 6eTa-2-Mr-ammnnonaos,
KanbLMHO3 COCy0B, ypemuyeckas
KapguomuonaTus u ap.)

ObLwume TeHaeHUnn B remogmnanmie:

= PacTeT ncnonb3oBaHue
BbICOKOMPOHMLIAEMbIX ANann3aTtopoB

= Bo3pacTtaeTr npuMeHeHe KOHBEKTUBHbIX
meToauk (FOP - oH narH)

= [nanusartopbl Noy-gnakc ocTarTcA
BbIOOPOM AN NauMeHToB, CPOK Ananusa
KOTOpbIX OXMAaaeTcs HeGonbLINM
(Maywmx Ha nepecagky NoYKN Unn C
HebomMbLLIOW OXMAaeMon
NPOOOIMKUTENBHOCTBIO XKU3HN)

= COBPEMEHHbIV ANanm3: BbICOKUIA
KITMPEHC CpeaHEMONEKYNSAPHbIX
TOKCMHOB M Hebonblune notepu benka

24.11.2013
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Knaccudpmkaums ypemMmyeckmnx TOKCUHOB

Small water soluble solutes

Asymmetric dimethylarginine
Benzylalcohol
R-Guanidinopropionic acid
R-Lipotropin
Creatinine
Cytidine
Guanidine
Guanidinoacetic acid
Guanidinosuccinic acid
protein |
Hypoxanthine
peptide
Malondialdehyde
Methylguanidine
Myoinositol
Orotic acid
Orotidine
Oxalate
Pseudouridine
Symmetric dimethylarginine
Urea
Uric acid
Xanthine
*CMPF is carboxy-methyl-propyl-furanpropionic acid

ELE]

Protein-bound so

3-Deoxyglucosone
CMPF*
Fructoselysine
Glyoxal

Hippuric acid
Homocysteine
Hydroquinone
Indole-3-acetic acid
Indoxyl sulfate

B2 - Microglobulin
N-carboxymethyllysine

P-cresol
Pentosidine
Phenol
P-OHhippuric acid
Quinolinic acid
Spermidine
Spermine

Adrenomedullin

Atrial natriuretic peptide
B8,-Microglobulin
R-Endorphin
Cholecystokinin

Clara cell protein
Complement factor D
Cystatin C
Degranulation inhibiting

Delta-sleep-inducing

Endothelin

Hyaluronic acid
Interleukin 18
Interleukin 6

Kappa-Ig light chain
Lambda-Ig light chain
Leptin
Methionine-enkepahlin
Neuropeptide Y
Parathyroid hormone
Retinol binding protein
Tumor necrosis factor

Vanholder R. et al New insights in uremic toxins. Kidney Int, 2003, 63; 84: S6—-S10

MEXAHU3MbI YOAJIEHUA TOKCUHOB
Andbcpyans

KoHBekuusi

ABvxyuiaa cuna

TPAHCMEMBPAHHOE
OABJIEHNE

Adewmxyuias cuna

FPAOVIEHT
KOHLEHTPALIMU
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TOKCUHBI, CBA3aHHbIE C OEeNKOM OYeHb
NoxXo yaansaTcsa Anann3om

o

o

——————l——

o

HaTuBHbIE NOYKM NErKO yaansoT
TOKCUHbI, CBA3aHHbIE C DEenkoMm

Albumin metabolised
to amino acids

o

Glomerular
filtrate
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[lo3gHMe OCNOXXHEHUSA Ha
nporpaMMHOM remogmuanmse

Tpom0b03 1 HapyLleHUss PYHKUUK JocTyna
Onannaubin B-2MI ammnonnos
PenanbHas octeoanctpodus (XBIM-MKH)

Ypemuyeckas kapanoMmonaTus 1 peMoaenMpoBaHue
CoCyaoB

MpunobpeTeHHasi KUCTO3Has Gone3Hb NoYek
YCKOpEHHbI aTePOCKNEpPO3

FMNepTEH3US U TMNOTEH3NS

BupycHble renaTtutbl

HapyweHue HyTpuumnoHHoro ctatyca (B3H) - (MICS-
CUHOPOM)

OTnaneHHble OCNOXHeHUs
~ ypemuun Ha guanuse
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KnunHuka

ApTtpanrum (06bIYHO Ha4YMHaAKOTCA C boneun B nneye)

MNMneye-nonaToyHbIM NnepuapTpuT (6onmn ycunuBarTcA
B NOJIOXXEHUM Ha CMUHE; NaLMeHTbl C 6onbLnM
TPYAOM CaMOCTOATENIbHO OAeBaloTCA)

CuHAapoMm KapnanbHOro KkaHana

TeHpocnHOBUTLI crubartenen n pasrmbarenen
nanbueB, aTPodu1A MbILLL, KOHTPAKTYpPbI (CMMNTOM
rMTapHOW CTPYHbI)

ApTponaTum, yMeHbLUeHNe NoABUKHOCTU CYyCTaBOB,
CKOBaHHOCTb, XOJNIOAHbIN NEePUAPTUKYNAPHLIN OTEK

KocTHble KUCTbI, NaToriorniyeckue nepenombl

CunHapoMm KapnanbHOro KaHana

MaToreHes: KoMmnpeccus u pasgpaxeHue
CpeOMHHOro HepBa Ha 3ansAcTbe

KnunHuka: napecrtesun n HapylueHne
4YyBCTBUTENbHOCTU 1-3 NanbLeB KACTH,
orpaHn4eHne NoABMXKHOCTN, OTEYHOCTb KUCTH,
©oneBon CUHAPOM Pa3fNYHON
WHTEHCUBHOCTU, ycuneHmne bonen n
AnckomdopTa B HOMHOE BpeMs 1 Npu
cTaTMYeCcKon Harpyske, Ha gnanuse, B
NONMOXEHUN CrmbaHna KUCTU. XapaKTepHO
nporpeccupytoLlee Te4eHne N nopaxeHme
obenx kmcten.
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MeToabl AMarHocTuku 3, MrA

BITT

CybnepuocTanbHble apo3uun

AkpoocTeonus [Hed. aptponarus KocTHble KUCThI

MeToabl AMarHoCcTuUkKu 3, MrA

MaaHumHo PEe30OHaHCHas momoapad)u,q

= Sydney Benchetrit
Vidal Barchilon,
Ze'ev Korzets, Joelle
Bernheim, Jacques
Bernheim.

Intractable
Shoulder Pain in
a Patient on
Chronic
Hemodialysis

IMAJ 2001;3:388
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OTpaneHHble pe3ynbraThbl
addektuBHocTn AP

OTHocuTenbHbIn puck CKK OTHOCUTESbHBIN PUCK CMEPTU

0,6
0,4

0,2

0,0
HD

Locatelli F. Kidney Int 1999; 55: 286

rod®wv B2-mr amunounpos
AaHHble JSDT

OTHocuTenbHbIN pyck pa3sutua CKK

On-line HD
Off-line HD

0,01 0,1

Courtesy of Dr Kawanishi, Japanese Society for HDF
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[nannsHoe BpeMsi BaXXHENLLINK pakTop
CHUXXEHUA YPOBHSA 2-M

R2M, mg/l nsessionwk (x n) 12 hr/wk
4 X 3
R2M ,c = 25 mg/L

3
2
1

¥ R2M [, = 20 mg/L

X7

¥ R2M ;. = 15 mg/L

Mo Tu We Th Fr Sa Su Mo

Online HDF: Reduced Mortality

Risk of Mortality for HDF Patients

High Efficiency HDF  Low Efficiency HDF 5- High Flux HD Low Flux HD
15-25 Liters 14 Liters

Adjusted for age, sex, race, country, time on dialysis,
14 comorbities, catheters, weight, Kt/V

B. Canaud, KI, 69, 2087-2093, 2006


http://www.urrea.org/dopps.php
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CONTRAST study — paHgomMmsnpoBaHHoe
cpaBHeHue [P n LF-I'[]

(mnepBUYHbIE TOUN)

o = —— jowxHD | 32
o~ - online HDF - —
a S 80
=80 - Lo =
A = S 1=
= - = e
O A -1
oso __ Lg 80 _
F= = —
33 =
i 0.95 (0.75-1.20) g ©
gl
E 0.96 [95% CI, 0.68-1.35] g‘
4.0 0.91 [95% CI, 0.65-1.27] 8 20
01} B
=}
o o -
0 T <] 0 1 2 3 4 5 6
0 1 2 3 4 5 (3)
time (years) 8 time (years)
Patients at risk Lgtientsat riskc
HD 3% 337 307 269 230 201 169 140 102 83 65 52 HD 35 323 281 240 204 178 144 118 84 65 53 43 25
HDF 358 346 324 287 237 203 160 131 103 77 57 44 HDF 358 326 285 241 192 157 123 100 76 59 45 36 15

Grooteman MP. JASN. 2012 Jun;23(6):1087-96.

HapyweHusa doccopHo-
KanbuueBoro oomeHa npu XINH

Hedununt D ropmoHa (1,25 OH,D5, nnn

KanbuuTpuosna)

(I'vino) — kanbumemmd

[ Mnepdocdatemms

YBennyeHne npoaykuum napaTtropmoHa
PeHanbHas 6onesHb koctn (Yawe BITIT)

10
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AktnBauma VDR* CHMXKeHa yXXe Ha paHHUX cTaguax
XbI1l

iPTH (pg/mL) 1,25D (pg/mL) 25D (ng/mL) 15

e O P 0O oo e & u

EEEERESEN

iPTH level (pg/mL)

...\

0;)9’!
|

28 79— 69— 59— 49— 39— 29—
W
*as measured by 1,28D 7 ER In ntesya 8 04

1p<0.001 (mL/min/1.73 m?)
Levin A, et al. Kidney Int 2007;71:31-8

Ponb FGF-23 B perynsuuv romeocTtasa
¢docdopa

A P
CbIBOPOTKM
| I — |

W1.25(0H),D
VPea6cop6Lw|ﬂ P

A KCKpeuus F C
MQUQ

WcTounuk Stubbs J, et al. Semin Dial. 2007;20:302-308.

11



FGF 23 n cmepTHOCTb NauueHTOB Ha
avanuse

Quartile 1]
Quartile 2[]
Quartile 3[]
Quartile 4 [l

Odds Ratio for Death

R R

Nl ml

24.11.2013

R
Case-Mix Multivariable

Adjusted Adjusted

N Engl J Med. 2008 Aug 7;359(6):584-92.
Fibroblast growth factor 23 and mortality among patients undergoing hemodialysis.

News OoF THE WEEK

into the blood and may act like a hormone.
Males making extra Klotho lived up to

Boosting Gene Extends Mouse Life Span 5% longer than normal males anc the

PHYSIOLOGY

A protein named after the Greek goddess who
spins life’s thread has joined the short list of
ways to extend a mouse’s natural life span.

Whereas lab mice can live about 2 years, mice
engineered 1o overproduce this protein, called
Klotho, have celebrated third birthdays,
Makoto Kuro-o of the University of Texas
Southwestem Medical Center in Dallas and his
col leagues report online in this week's Science
Express (www.sciencemag.org/cgi/content

abstrmct/1112766). The mutant rodents repre-
sent arare case of a single gene substantially
influencing life span in mammals.

Daughter of Zeus and Themis

Rare milestone. These mice, which overexpress the gene for

Klotho, have celebrated their third birthdays.

combs , spins the thread of life

mutant females survived 20%
longer than normal counterparts.
As with lab animals coaxed to
have lengthy life spans, the
altered rodents had fertility prob-
lems. They produced about half
the expected number of offpring.

Males appeared more affected
by Klotho than females did. Their
blood, unlike that of females, con-
tained more insulin than normal
mice. This suggested that the male
mutants were somewhat resistant
to insulin—a symptom, in extreme

Science 26 August 2005, Vol 309

12


http://www.ncbi.nlm.nih.gov/pubmed?term="Guti%C3%A9rrez OM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term="Guti%C3%A9rrez OM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term="Guti%C3%A9rrez OM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term="Guti%C3%A9rrez OM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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BanaHc chocopa n FRF-23 — korga HaunHatb
nevyeHue M Kl-!ﬁ% 178 Il-zl-lz Soc Nephrol 2010;21:1427-1435

>10,000 1
— Fibroblast Growth Factor 23
— 1,25 Dihydroxyvitamin D
T — Parathyroid Hormone

5 — Phogphate
=
é 1,000 4
[
=
|
% -
W 90
==
&0
2 o

P e -

0+ : , . : Dialysts ; . :

>90 75 60 45 30 15 0 3 6 >12

GLOMERULAR FILTRATION RATE TIME POST-TRANSPLANT
(ml/minA .73m2} (MONTHS)

Wolf M. Forging forward with 10 burning questions on FGF23 in kidney disease. J Am
Soc Nephrol 2010;21:1427-1435. Reproduced with permission from the American
Society of Nephrology

Cnacarwme nHTepBeHUUn N nx acpcexkr
Ha MMHepanbHbIX o6MeH npu Knoto (-/-)

MHTepBeHuUus docdar 1,25 (OH) 2D3 Kanbuun
[veta c lcboccbopa l
1l-anbdha

rmapokcunasa (-/-)

VDR (-/-)

[uveta c

NaPi lla (-/-)

l
l
1,25 (OH)2D3 l l
l

M. Kuoro-o Kl 2011

13
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Cxema naTtoreHe3a MKH-XBI

c yyactuem FGF-23

CHMXeHue
no4e4yHoun

k \‘, Okckpeums P% I— 'fCereuvm FGF-2
= Vi

_4— W A6copbumn C <+ V 1,25(0H),D; ¢ \\
\ 4 v o8

4' Abcopbuunn P ‘l' Pea6cop6uus P'

| |
A Cexpeuusn MTT w‘— L_J

Wctoynuk Wetmore J and Quarles D. Nat Clin Pract Nephrol. 2009;5(1):24-33.
27 A

CrnexkTp peHaJibHOI ocTeonucTpoduu

AnnHaMuueckas 00J1e3Hb

oo Jlerkas DudPO3HbIH

OcTeoMaasius OCTEuT

Cvemannas POJ{

Bropuunblii runepnaparupeos

Hun3knii Bricoxnit

odopoT odopoTt

Kanbuuii, kKaJsuuTpUoI

ANIOMUHUIH

14
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KnuHnyeckune nocneacrteua

o CUMNTOMBI:

o [lepenomsl - puck
BbiLe, yem Ol B 4,4

pasa Rix et al. Kidney Int
2000, 58: 396

o Bbornu B KocTax

oBHekocTHas
Kanbumdurkaumns —
KanbLMHO3 cepaua v
cocynoB

15
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KanbunHO3 cocyaoB
KnnHunyeckue ucxopabl

= KanbuwHO3 aTepocknepoTU4ecKux onsiwek B
KOPOHAapHbIX apTepusix — pas3pbiB U1 3po3usa bnsiwek
— WH(apKT MMoKapaa U BHe3anHasi CMepTb

= MegnakanbLUMHO3 COCYyAOB — MOTEPSA INMaCTUYHOCTU
CoCyaoB — NMOBbIWEHWE apTepuanbHOro gaBneHus —
FMJIXK —» cepaeyHass HeAOCTaTOYHOCTb

= AHeBpU3MbI, pa3pbiBbl COCYAOB — UHCYIbThI

Normal Early Lipid Internal Calcified Calcified Vulnerable Rupture Thrombus Myocardial Stable
rich rupture shell plaque infarction

“Cepaua 60nbHbIX Ha AMann3e CTaHOBSATCS
KaMeHHbIMU, a KocTu hapcopoBbimMn” BapaHu, 2006

16
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PeHanbHas octeogucTpocus X octeonopos

«KauectBo»
KOCTM

«logyleersoy Kocryl

O P & 6 0D 0O . &

[\4
(-]

CHrONIC KIDNEY DISEASE—
MINERAL AND BONE DISORDER

17
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MapaTupeonaHas runepnnasnus 3HaYnMTeNbLHO
CTUMYNUpPYeT NnporpeccupoBaHue 3abonesaHus

Beigenexnune CuHTes MporpeccupoBaHWe runepnnasum ___

11 | FGFR1

Ypoeuu NTr-IV
TrxecTs :aboneBaHuA

e .
HopMma <= AQanTHEHbI/ii—— [(ATONOMN =—————-

1 | Oudppyznan Pannee noAeneHmne RITTET
| | TMNepnnasua y2noe b

MuHYTbI Yacei/OHn Hepnenw/Toabl
[ns nporpeccupyrolleid NapaTMPeouMaHOM FTMMNEepnnasiyM XapakTepHbIMW ABMNAKTCH

YBenUYyeHue HacbIWeHHOCTU KNeTKaMu, pasMepa xenes u o6pasoBaHue y3noe

Mo matepuanam: Rod
Mo marepuanam Kom;

20



KnuHuka taxenoro BI'TI1

O6e3o06paxuBaHue nuua 1 rofioBbl NPU NO3QHEM
BIMIT SS-cuuapom (cusiapom Carnukepa)

INTERNATIONAL EVALUATION OF UGLYFYING HEAD AND FACE
APPEARANCES IN VERY LATE AND SEVERE SECONDARY
HYPERPARATHYROIDISM( SH ) IN CHRONIC KIDNEY DISEASE (CKD).
SAGLIKER SYNDROME(SS).A UNIQUE CATASTROPHIC ENTITY

1 Yildiz', Y Sagliker!, V Acharya?, L Zhang3, O Golea%, A Sabry®, K Eyupogliu®, D
Ookalkar?, P S Ozkaynak8, H Sagliker®, N Paylar®, S Adam¥, O Demirhan’, H Ben
Maiz'%, D Redulescu?, L Garneata?, | Emir'l, C Hsu Chen'2, J Prado Rome’3, C
Sagliker® and M Esenturk'4. 1Cukurova University, Turkey; 2NKF, India; *China
Japan Hospital, China; 4“County hospital, Romania; Mansoura University, Egypt
6State Hospital, Turkey; 7Ashwini Center, India; 8Sagliker Unit, Turkey; Fresenius,
Turkey; '9Charles Nicole Hospital, Tunisia; ' Emir Dialysis, Turkey; '2Taichung
Hospital, Taiwan,; 3DF Nacionl siglo XX1, Mexico City , Mexica

24.11.2013
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SS-cuHapom
(cobcTBEHHOE HabnoaeHne)

PekxomeHpauuu no nevyeHuto Xbr-MmKH

* KonTpone ypoBHa P

+ OrpaHuyeHue notpebneHns ¢ nuwein

+ docdar-ceasbisaowme npenaparel (GCIM)
* AQeKBaTHbIN Onanva

Kontpons ypoeun Ca

@ KoHTpornb noTpebnenns ¢ nuwen

oCa-cogepxaline/He cogepxalume Ca ©CrI1
©3amecTuTenbHas Tepanvs BUTammHom D

oApnekeaTHbI ananus (Ca B guanusate - 1,5 -1,25 mmonb/n)

* Kontpons ypoBHa MNTI B ueneBom guanasoxe
+ Anbdakansuvaon/MNapukansuuton

* Unnakaneuet npu MT

» KomMBuHaLusa npenapatoB BuTamuHa D v LuHakanbueTa
+ MaparupeonaakTromms

24.11.2013
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KoHTponb rmnepdoccaremun

1 2 3

CHwmxeHune YMeHbLUeHne
noTpebneHus - YBenuyerve abcopbumm —
orpaHuyeHve B gueTte ANUMUHALNN - DochaT-cBaA3bIBalOLLE
afeKBaTHbIN Ananus npenaparsl

New Strategies in Treatment of MBD and Associated Cardiovascular Disease in Patients with CK
Spasovski G, Recent Patents on Cardiovascular Drug Discovery, 2008; 3(3):222-8

NKF - K/DOQI Clinical Practice Guidelines for Bone Metabolism and Disease in Chronic Kidney Disease
Am J Kidney Dis 2003;42(Suppl 3):$1-8202.

Oweta npn XBI1: orpaHnyeHne 6enka unu ocdaroB?

OrpaHuyeHne NPoAyKTOB, COAEPXKALLMX NMULLEBbIE 406aBKM

NuuweBkle A06aBKK pe3ko yBeNnMYUBalOT
KONU4eCTBO eXeAHeBHOro notpeénexusa P
(Heopranuueckun pocar nyuwe
abcopbupyetca).
®ocdhathl coaepxarca B rotoBhix 6niogax
B BUAe KOHCEPBaHTORB:

* Phosphoric acid

* Sodium hexametaphosphate

* Calcium phosphate

* Disodium phosphate

* Trisodium triphosphate

» Monosodium phosphate

* Sodium tripolyphosphate

s
Mcnonb3oBaTtb NOMHOLEHHbIN NuLLieBor G6en

24.11.2013
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dPocdaT-cBA3bIBaOWME npenaparbl

Ca- Kombuxupo- Mpoune
copepxawme BaHHble

Kanbuus Mmapookuch CeBenamvepa Marnusi/kansums YKeBaTtenbHast
Kap6oHar, anioMuHns rmapoxnopua kapGoHar pesnHKka
auerar, NanTana (PeHarenb) Ca aueTart/ (XuTo3aH)
unTpar, kapboHaT Cesenamepa Marnusa kap6oHat @ HuauuH
KETOMIoTOPAT, (PocpeHon) kapBoHaT (OsvaRen) HukoTuHamua

rnoKoHaT Martunst (PenBena)

kap6oHaT/umTp MCI-196
XKenesa yutpar

[py BbI6OpE PCII LeecoobpasHo MPYHYMATL BO BHUMaHve criagviio XBI, Hannyne
Apyrvx nposeneHnn MKH, Bo3pacT, ConyTcTByoLLye 3abofeBaHs, MPOBOAVIMYIO
TEpanmio, Npoduiib MOBOYHBIX 3HMEKTOB 1 AP.

Tepanvs ®CI Tpebyet nHAVBMAYanbHOro noaxodal.

CeBenamep — Heabcopbupyembin Nonumep, He
copgepxawmm Kanbumsa n metannos cocdcat-omHaep

gastrointestinal
tract

body body body
tissue tissue tissue

Renagel® Metal- or calcium-based binder

Becb kanbLuii HeYCBOEHHbIN KOCTbO akKyMynUpYyeT Y AnanusHbIxX naumeHToB!
PeHarenb, HeabcopbupyeMbin hocdaT-CBs3bIBaOLLMIA MONMMEP, HE coaep KaLLmi

KanbLusi U ApYyrux MeTannos?

1 Covic A et al. Seminars in Dialysis 2007;20:158-169. 2 Burke SK et al. Nephrol Dial Transplant 1997;12:1640-1644.
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KoHTtponb MNTI
(150-300 nr/mn)

'MnepnapaTtupeos
- ®ocdhat — 6GuHOEpLI
Ouanusat 1,5 mmonbk Ca
Kanbuntpuon, anbakanbumaon, aHanory [l (mapukanbunTon)
KansunmumeTnku
AmMunHobundocdoHaThI?
Mwvokanbuuk?
PTx
AouHamun4yeckas 6o5e3Hb KocTu
Ounanusat ¢ 1,25 — 1,00 mmonb Ca
M3beratb Ca B kadecTBe dpocdaT duHaepa - peHarenb

NMpepnocbInKn AnNg NnosABNEeHUs
noeanbHoro aHanora D

COXpaHUTb UNn aaxe yCuUnuTb CynpeccuBHoe
aencrteue Ha npoaykuuio MTT,

B mo xe epemMsi MUHUMU3UpPOBaMb
HebnazonpusimHbie 3¢hghekmbi
aunepkanbyuemMuu u 2cunepgocghamemuu

25
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BnuaHue KanbuuTtpmuona v napuvkanbuuTosia Ha
pa3BuTMe runepkanbumemMmn y 6onbHbIx Ha [

BonbHble ¢ rmnepkanbumemuen (%)

Kanbuutpuon (n=133) Mapukanbuuton (n=130)

*p=0.008 for patients with hypercalcemia for at least 2 consecutive blood draws and/or a Ca-P product >75 mg/dL on at
least 1 of 4 consecutive blood draws

Sprague SM et al. Kidney Int 2003;63:1483-90

BbikuBaeMocCcTb 00NbHLIX HA Ananuse:
CpaBHEeHUe napukKkanbLunuTolia U KalibLUIUTPpUoOIJia

n=67,3 n=16,4

Hepelaﬁ;h Ha

napukanbuu

=

O PRSI O
=

99
MapukanbuuT
QI

Ton
MNMepeBoA Ha

Kanbuutpuon

Survival (%)

OO IO OSNHXDI O

Kanbuutpon

3-neTHANA
BbKUBaeMOCTb:
59% npotuB 51%

2-neTHANA
BbDKMBaeMOCTb:
73% npoTtuB 64%

0 5 L P04 3 3 4

BbpkuBaemocTtb (%)

0o 5 1P1%%lo 3 3 4

05 05 0 5 O 05 05 05 0
Ha6nropeHue (mec)

Teng M et al. N Engl J Med 2003;349:446-56.
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LimHakanueTt — eAMHCTBEHHbIN Npenapar,
oaHoBpeMeHHOo cHwxawwmn MNTI, kanbuun n cpocdop

Vitamin Dl

iPTH Ca+P
{ iPTH } itamin D
SHPT :

Calcimimetics

o> | | 1

SHPT

| Traditional therapy trade-off | | The goal is control of both

de Francisco ALM et al. Expert Opin Pharmacother. 2008;9;795-811 533

iPTH (pg/mL)

Double-blind Open-label extension study

Long-term treatment of
secondary
hyperparathyroidism with
the calcimimetic
cinacalcet HCI

24 36 48 60 72 a4 9% 108 120 132 144 156

Week

Table 3. The proportion of patients who achieved the NKF-K/

DOQI™ targets

Recommended Baseline of  Week 52 Week 100

NKF-K/DOQI™ targets  qualifying (%) n (%)

study n (%)

PTH =300pg/ml 6 (10% 30 (52%)* 35 (59%)°*

Serum calcium =8.4 25 (42% 23 (40%) 2 (37%)
to <9.5mg/dl

Serum phosphorus >3.5 19 (32%) 21 (37%) (37%)
to =5.5mg/dl

CaxP <55mg?/dI? 25 (42%) 32 (56%) 31 (53%)

Moe SM et al: Nephrol Dial Transplant 20, 2186-2193, 2005

24.11.2013
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HNencrtBue KanbUMMUMETUKOB U
aktuBatopoB VDR

Vitamin D calcimimetic

(1in CKD)

Axtnsartopbl VDR? unu
KanbummumeTukm ?
Unn coBMecTHO?

deHoTun deHoTUn deHoTUN NnaumneHTa
nauneHTa gnsi nauneHTa gnsa  ans nevyeHus
nevyeHunsa NS- nevyeHunsa S- KanbLUUMNUMETUKaAMU
AVDR AVDR

nTr NTrE 1 n nTr
Ca Ca Ca
PO4 PO4 PO4
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Anroputm nedeHusa BIMMT

docdop (auera, buHaep), Hopm Ca
(He copgepxaHue Ca . BuHaepbl)

AxktnBauvsa VDR (B 1.4. CenektMBHas
- HapyKanbUnTOon)

KansunMmyume Tnkmn

T
e
d
-
-
(-
S
(]
m
)
=
)
o

YpeMunyeckme TOKCUHbI U
AncdpyHKUMAa cocynos

Polymorphnuclear Endothelial Cells

Neutrophils Advanced glycation products

Advanced oxidation protein
products
B2-microglobulin
Cytokines
Homocysteine

Advanced glycation products
Advanced oxidation protein
products
Angiogenin (DIP I)
Complement factor D (DIP II) N

Cytokines Le_ptln .
Ig Light chains Oox?(c?ilzlgdAtlgL
Leptin —a Monocytes

Neutrophi G (; > — Platelets
b m Adhesion s

O =
Endothelial Cells @ 3 + Migrartom Vascular Lesion
ROS En

Platelets
Cytokines
Leptin

inos— €V <82tz
Cytokines— SaV¥ Sreis,
Monophages/Macrophages Y Y& >

Advanced glycation products AOPP 1\ 9 Foam Cells
Advanced oxidation protein products v ‘
AGE-B2-microglobulin “cé
B2-microglobulin

Cytokines
Homocysteine Smooth muscle cells

Leptin B2-microglobulin
Homocysteine

Vanholder et al, IJAO, 24, 695-725, 2001
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CepaeyHO-coCcyanCTbie OCNOXHEHUSA Ha Aunanuse:

Bonbluve cocyabi:
ATtepocknepos
ApTepunocknepos:

- KanbumHo3s

- 2KeCTKOCTb CTEHKM

Maneble cocyapl:

- YTOrnuieHue CTeHKN
aptepuvon

- OncdyHkuma sHootenua
- Tvneptpodus MK

+| Atepocknepos
Bocnaneuve
Nunuapl
Oknnioans,
BeayLas k
uwemnum

Ypemunyeckasi
KapguomuonaTtus
(naTonoruyeckue
M3MeHeHus cepaua):

- TMITDXK

- Pacwwupenune nonocten
- CHwxeHue uucna
KapauoMmnoLuToB

- ®unbpos mmokapaa

- KanbumHo3 knanaHoB
N CTPYKTYp cepaLua

MepuakanbuuHo3
HeT BoCnarnenns
HeT nunuaHbIx
6nswek
O6bI4HO
6eccMMNTOMHbII
McesnornnepToHna

Pa3BuTtune kanbunHo3a hrnbpo3Horo
KOnbLia MUTPanbHOro KranaHa

y 6onbHoro J1., 45 ner,
nony4yatowlero neyvenuve Mo

2004 r.7 netHa M’
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Pa3BuTMe KanbLUMHO3a aopTanbHOro KnanaHa
y TOro e B0nbHOro

7 3 v on divals SO 9755 A-PSiumy 11 25Wew ]
tolw

» -

S ow

Corgiec

wETeRa
foct 72
- v, TSt St et *

2000r. 3,5ropaHa A

2]504 r. 7 netr H; nra -

CoBpeMeHHble TeHOEeHLUM B Ananunae:
doKyC Ha KnMpeHce cpeagHUX MOonekKyr

lMocnegHwe nccnegoBaHUsA NPOAEMOHCTPUPOBANM NyyLumne
pe3ynbTaTbl BbXXMBAEMOCTU HA BbICOKOMPOHMLAEMBbIX
AnanusaTtopax (Mo CpaBHEHMIO C NOYy-dnakc)

— Jly4wni KnMpeHc cpeaHnx Morekyn, Takmx Kak [3,m MoryT CHU3UTb
CMEPTHOCTb U CYLLECTBEHHO MOBLICUTbL Ka4eCTBO XU3HU

— [lMocnegHue ncenepoBaHMs hOKyCUPYOTCA Ha NauueHTax BbICOKOro
pucka, BkItoyasi AnabeTnkoB, BOMbHBIX C CEPAEYHO-COCYANCTLIMU
OCNOXHEHMsAMN 1 ¢ BOH (ManHyTpuULLH

Pe3ynbraTtbl uccnegosaHusa MPO
Jlyywas BbXMBaeMoCTb 6OMbHbIX C
ypOBHAMY anbbymunHa <4 g/dL
nony4asLUNX NeYeHne Ha
BbICOKOMPOHUL@EMbIX AuanuaaTopax
37% CHWKEeHUsi CMEPTHOCTM B rpynne
Xamn-chnakc

Sources: MPO (Membrane Permeability Outcome) study, 4D study

31



24.11.2013

Circulation @

Learn and Live

nlar Medicine

B2-Microglabulin as a Biomarker in Peripheral
Arterial Dhsease
Proteomic Profiling aod Clinical Saclies

Background—Peripheral arterial disease (PAD) is common but commonly unrecognized. Improved recognition of PAD
is needed. We used high-throughput proteomic profiling to find PAD-associated biomarkers.

Methods and Results—Plasma was collected from PAD patients (ankle brachial index of 0.90; n45) and subjects with
risk factors but without PAD (n43). Plasma was analyzed with surface-enhanced laser desorption/ionization
time-of-flight mass spectrometry to quantify 1619 protein peaks. The peak intensity of a 12-kDa protein was higher in
PAD patients. Western blot analyses and immunoaffinity studies confirmed that this protein was 2-microglobulin

(B2M). In a validation study, B2M was measured by ELISA in plasma in age- and gender-matched PAD (n20) and
non-PAD (n20) subjects. Finally, we studied a larger cohort of subjects (n237) referred for coronary angiography

but without known PAD. Plasma B2M levels were higher in PAD patients than in non-PAD patients with coronary

artery disease. Plasma B2M correlated with ankle brachial index and functional capacity. Independent predictors of PAD
were diabetes mellitus, age, and the combination of B2M and C-reactive protein level.

Conclusions—In PAD patients, circulating B2M is elevated and correlates with the severity of disease independent of other
risk factors. These findings might provide a needed biomarker for PAD and new insight into its pathophysiology. Further
studies in other populations are needed to confirm the utility of measuring B2M in cardiovascular disease risk

accaccmant

Conclusions—In PAD patients, circulating B2M is elevated and correlates with the
severity of disease independent of other risk factors. These findings might
provide a needed biomarker for PAD and new insight into its pathophysiology.
Further studies in other populations are needed to confirm the utility of measuring
B2M in cardiovascular disease risk assessment.

MembpaHbl ana gnanusa
PunbTpbl (QManusaTopsbl)
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CkpubHep n xxoH Mepunn

[nanunsatop Knmna — pabouyas
nowapnka ananunisa 1960-x

Bec 30 kr,
PyuHan cbopka.
KnupeHc mouyeBuHbI 60 MI/MKH.

Obbem 3anonHeHna 300 - 600 mn. B Sargent 2006
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[lepBbIN
ananusartop Ha
OCHOBE NOJSIbIX
BOJTOKOH A114
ne4vyenunsa XIMH

MaTtepuan — auetaTt
LensIoosbl

21 aHBapa 1968 .
San Francisco Hospital

Ouanusatopbl BYepa U cerogHs

Mepuop kavyecTBa
BblXUBaHUA
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[nanunsatopbl

PyHKUMA ananna3aTtopa

YnansietT npoaykTbl o6MeHa

Txxxx

CocTouT 13 kopnyca onsi
npumepHo 20000 nonbix
BOJIOKOH

-

>

.
e

‘rr‘;*
SN

CTeHKOW Kaxaoro kanunnspa
(nonoro BornokHa) ABnseTcs
nonynpoHuuaemas membpaHa,
Ba)KHEMNLLNIA KOMMOHEHT
Ananusartopa

332

ps3s

y=—w—

{

<

Yepes meMmbpaHy Monekynbl
npoxoasT 6narogaps
auddysun

[nanusaTtopsl

KoHCTpyKums ananusaTopa

I'IquK BOJTOKOH NOJTGYIIBEIOHE
(I'IOJ'IOBOJ'IOKOHHaﬂ MEMBPAaH2)

KOHHeKTOpbI
XaHceHa

KpbiLuku kopnyca
(Monukap6oHar)
3aluTHblE KOMNaYkm
(Monunatunen)
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" NS

YBennyeHue nrioTHOCTHU nop

1to5nm

B/BRAUN

SHARING EXPERTISE

amembris — nporpecc B 3BOMOLMK BOJNIOKHA

= BbicokoaghhekTnBHaS,
6buocoBmecTUmas,
nonucynboHHasi MmembpaHa

= [peunsmoHHasa
MUWKPOCTPYKTYypa C
3agaHHbIMM NOpaMu 1 ux
pacrnpegeneHmem

= MakcumarnsHoe Konm4ecTBo
nop

= KoHTponupyemas reomeTpus
nop

= ONTMMM3NPOBAHHbLIE YCIOBUS
MaccoobmeHa
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B BRAUN

SHARING EXPERTISE

Querschnitt einer Hohlfaser

blood  dialysate
side side
Zopm ———— —— T OkU 6mm
HOHLFASER 1 QUER/RAND
QOUER1-2 .TIF
73 73

B BRAUN

SHARING EXPERTISE

blood side dialysate side

life science publisher 2010

74 74
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B BRAUN
SHARING EXPERTISE
dialysate
side
x50 Srkmr——— 10KU mm
#2955 HOHLFASER 1 DRAUFSICHT
512 x S512 PROB1-3 .TIF
75 75
B BRAUN

SHARING EXPERTISE

x5S0000 s500Nm ————————— SkU Tmm
#295 HOHLFASER 4 INNEN/MITTE
512 x S12 PROB4-8 .TIF

76 76
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B BRAUN

SHARING EXPERTISE

KoadppmumeHT npocenBaHns
BakHasa xakTepucTunka npomM3BoANTENBHOCTM Aunm3aTopa

(0]
05 oder
oder 0 %
50 %
N BN B BN B . I B B BN B . N BN B BN B .

Select toxins that are harmful and retain substances that
essential for dialysis patient

77

B BRAUN

SHARING EXPERTISE

xevonta
Optimal Selecivity

High Flux Sieving Coefficients

1

0.005

0.88
0.82

o
N

0.81
0.8 0.004

= 0.0036 g
E) 0.65 0.64 5
L ES
Eo.e 0.003 5
o 2
g E

>
8 0.4 o017 0002 %
£ 0.0014 ES
[}
< )
0.0007 -+ 0.001 2

0.0005
0

xevonta FX Rexeed-A Polyflux Elisio

= Only xevonta has an optimum balance between maximum clearance of
middle molecule such as ,m and minimum albumin loss!

Source: EXcorLab, 2009/2011, i data, ing to EN 1283

78

39



24.11.2013

B BRAUN

SHARING EXPERTISE

xevonta has the highest permeability (super high flux dialyzer)

120

KUF 1,8 m?

xevonta Diacap FXclassix FXcordiax  Polypure Biorema Rexeed Pureflux Elisio

B BRAUN

SHARING EXPERTISE

MEMBPAHbI BYAYLUEIO: TMbPUAHDbIE
MEMBPAHHO-KINETOYHbIE TEXHOJIOI MU

Hemofilter SCD

E)m-)/:

Ding F, Song JH, Jung JY, Lou L, Wang M, et al. (2011) A Biomimetic Membrane Device That
Modulates the Excessive Inflammatory Response to Sepsis. PLoS ONE 6(4): e18584.
doi:10.1371/journal.pone.0018584
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B BRAUN

MEMBPAHbI BYAYLUEIO SHARING EXPERTISE

In Vivo Hemofiltration

Sacrificial Oxide Technique

New process for reproduc

el iy Cible fabrication of silicon

Shulvo Roy UCSF 2013

B/ BRAUN

SHARING EXPERTISE

Silicon filters within the small metal case are being tested for efficiency at QB3/Byers Hall on the campus of UCSF in San Francisco, Calif. on Friday, April 12,
2013. UCSF is leading a team of researchers from around the country who are attempting to create an implantable
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Tpl/l COCTaBHbl€ HaCTU aEeKBATHOCTU

» AOekBaTHOCTb yaaneHnsa pacTBOPEHHbIX
BELLEeCTB Masnoun n cpegHen MOSeKynsapHom
Macchbl (4o3a 1 BpemMs guanusa)

* AnekBaTHOCTb BogHOro 6anaHca
e AQeKkBaTHOCTb NUTaHUA

Ncxoapbl » BbIXNBAEMOCTb
= KayecTBO }XU3HU
» Peabunutaums

42



NcenepgoBaHne NCDS
[ Success o Failure |

o! Group I, IV
. : PF =52%

e, | Groupl Il
| PF=13%

40 | ) I ' 1 v 1 ! 1 ' I L I ' I ! 1 ' 1 ! 1
050 0.60 070 080 0.90 1.00 1.10 1.20 1.30 140 1.50
NPCR

PeaHanu3 gaHHbiXx NCDS - KT/V

| «—— [lepBuuHBII

] |
Peananus -,\\ aHaJn3
20-r=0.86 5 |

! O jml -

- . - . w :._
| - \\\J
04 05 06 07 08 09 10 1.1 12 13 14 15 16

Kiv

Sargent u Gotch, 1985

24.11.2013
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Uto Takoe Kt/V ?

Kt/V = ppakUMOHHBIN KNUPEHC MOYEBUHBI

« K = knupeHc ananunsartopa rno moyesmHe (ml/min
unu L/hr)

* t=Bpemsa (min or hr)
* V = 06bem pacnpegeneHus moyesuHbl (ml or L)

Kxt L'hr x hr = JINTPBI
\Y JINTPHI

Kt/V JINMTPBLI/NTIMTPbI = oTHoweHne
(nHoekc)

Kputepun ageksaTHOCTU

nony4YyeHHon o3kl gnanmaa

DOQI:
URR > 65%
SpKT/V > 1,2
EBPG

eKt/V no moyesuHe > 1.2 (spKt/V ~ 1.4) —
eXeMeCsYHbIM KOHTPOrb; onpeaeneHne URR
He pekomeHayeTcs

* [nanmns He MOXeT NPOBOAUTLCA 2 pa3a B
Hepen — He MeHee 3 X 4 yaca, B
COOTBETCTBUM C MPUHATOWN MPaKTUKON B
KOHKPETHOM LieHTpe
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OpnHokamepHas
mopenb

Trangcellular water
..... (15%)
Plasma water
ﬂ (4.5 %)
EC water Interstitial
MO p‘en b (25°%) water
(19%)
otal body water (60 %)

PRE Figure 4.1: Fluid compartments and water distribution as percentage of body

weight in healthy subjects. £C = extracellular, IC = intracellular (data from 3)

EQ

POST

POST Rebound
~ - =)

SUN

| [JNQNN3 |
" Bpems i ‘
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NccnepoBaHne NCDS

0.40 0.60 0.80 1.00 1.20 1.40 1.60
NPCR

Figure 18-2

NCDS outcome results with superimposed Ki/V grid indicate that
outcome failure was virtually eliminated when KtV > .80.

daktop V

RRM Modeled as
RRM = f(eKt/V)

Mean
Volume, L

- 31 N=12,700
o 39 N=12400

~* 50 N = 12,800

0.50 +——r———r—r——r—r———————
0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 1.60
eKt/V

Figure 18-7

RRM in FMC data modeled as a function of eKt/V after stratification
for V. A family of nearly parallel curves due to volume effect emerges,
It appears by inspection that maximum benefit is reached at

eKt/V in the range of 1.20 for three strata of V. There is clearly no
improvement at higher levels of eKt/V.
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Figure 1. Relative Risk (RR) of Mortality by Gender and Dialysis
Dose, Measured in eKt/'V Dose Categories, Based on DOPPS Data

1.11 RR Mortality (Log Scale)
1.00

0.90

|

——] ale

0.82

0.74

Female

0.67

eKth/ 1.1 1.2 1.3 14 1.5 1.6 1.7
URR 64 67 70 73 76 79 82

GQuartiles of Dialysis Dose (eKt/V > 1.05)

Adjustments include weight, height, and year of incidence. Each group is labeled with its one-year adjusted
death rate per 100 patient years at risk {adjusted to the overall average values for all factors but URR and sex).
Reprinted from Port et al, Am J Kidney Dis 43:1014-1023, 2004,

Y
D " !P PS Saran R et al. Am J Kidney Dis 44 (Suppl 2): 547-553, 2004

KoHTponb ageKkBaTHOCTH:
cucrtema Adimea

* [laT4uK NNOTHOCTK yAAnAeMbIX
TOKCMHOB
» Onpezenexite CTeneHn u MM =
CKOPOCTY yAaneHua TOKCUHOB s Oy
» Pacuer MexayHapoHbIX B 1 o= P
CTaHAAPTHbIX MHAEKCOB A WAL ) (SRl
ageksatHocTh aunanusa spKT/V, PSS ' .N*mwe.
eKT/V. URR i S w—
* [lpeaynpexaenue o — o
HE0CTaTOYHOM YpOBHE e
AETOKCHKALIMN L=

e =
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A dheKTUBHOCTbL Ananusa

= CoOTHOLLEHMue
" Ha3Ha4YeHHoOW (NpegnucaHHOM) [O3bl AvManusa

* PacyeTHble NapamMeTpbl : KNMUPEHC AManu3aTopa, nnowagb
MeMGpaHbl, CKOPOCTb KPOBOTOKa, NOTOK Auanusara, Bpems
npouenypbl, 06beM pacnpeneneHnss MoYeBUHbI

= n obecnevyeHHoM (thakTuyeckn nonyyeHHom) A03bI AUanusa
* MOYeBMHa A0 U Nocre Ananusa

* [IpoTuBOpEUUSA:
* Mony4yeHHaA [o3a Ananusa Bblllie NpeanucaHHom
= OWnBKM BO B3ATUMN 06pa3LlOB KPOBHU
* Mony4yeHHaA [o3a Ananusa cylecTBeHHO HUXKe npeanucaHHon
* YBenuunTb Ananu3Hoe BPeMA U BbIABUTb MPUUYMHY

BapnabenbHOCTb
obecnevyeHHOU O03bl

Kt B 1109 ceaHcax y 109 nauneHToB, (MOHHbLIN
AnannsaHc)

onpeaensolime dhakTopsbl:
—CKOPOCMb KPOBOMOKa

—8pemMs ceaHca

— MUHMMarbHOE U cpedHee AaBneHne B
apTepuarnbHOn JINHUN

— MakKCunmalribHOoe N MMHMMaJlbHOE OaBJieHne B

BEHO3HOW JINHUN
Lambie SH. Nephrol Dial Transplant. 2004;19(2):406-12
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yI'IyLI.I,eHHbIe BO3MO>XHOCTHU

HepononyyeHHas 6onbHbIM Jo3a Auanv3a
Hepeako oObsCHAETCA HeaaeKBaTHOM
CKOPOCTbO KPOBOTOKA

KnupeHc ananusatopa 3aBUCUT OT CKOPOCTH
KpOBOTOKA

Hun3kasi CKopoCTb KpOBOTOKA Npwu
NCNoNb30BaHNN AMann3aTtopoB ¢ 60MbLLION
nrowanbio — HeaPdPEKTUBHOE
pacxogoBaHUeE CpeacTB

INTERNAT

S )Copss

MEDIC

INTEANATIDNAL

Kt/V >=1.3

100%

Percentage

Bosnia Croatia Poland Portugal Romania Russia Turkey Unitec
Kingdol

Rank: 4. 3. 5. 2. 7. 1. 6. 8.
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CKopocCTb KpoBOTOKA!
)y emeg

INTERNATIONAL

Blood Flow Rate >=300 ml/min

100%

90%

80%

70%

60%

50%

Percentage

40%

30%

Bosnia Croatia Poland Portugal Romania Russia Turkey United
Kingdom

Rank: 5. 6. 8. 4. 7. 2. 1. 3.

Efficacy of haemodiafiltration
V. Wizemann', M. Kiilz?, F. Techert! and B. Nederlof*

des petites g -F
Role de la surface, du débit sanguin et des modalités de traitement

Traitement

Urée, in vivo Débit sanguin 8%

Influence + pour urée
Et PM....
Surfac

i Débit Sanguin

Fresenius 1.4 m' Freseni v Freseni rreﬂﬁmlﬁ 2. /‘ m
Q,=300m¥min 3 Q, JOOYM smn
Q=0 Q

Clairances des moy
Réle de la surface, du débit sanguin et des modalités de traitement

® 20 Traitement

Beta-2-M, in vivo 5%

Influence + pour b2M
Débit sanguin Et MM....

+18%
Surface +

CONVECTION +++

Nephrol Dial Transplant (2001) 16 [Suppl 4]: 27-30
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DOPPS: CkopoCTb KpOBOTOKA

Prescribed blood flow rate, categories
by Dialysis Organization (DO) Size

O <350 mimin O 350-399 mli/min_ 3 400-449 mi/min & >= 450 ml/min
Large/medium DO (10+ units) Small DO (<10 units) and independents

Percent

T T T T T T T T T T
AUG10 DEC10 APR11 AUG11 DECM AUG10 DEC10 APR11 AUG11 DEC11

Source: DOPPS Practice Monitor, June 2012

DOPPS Prasl}’iﬁve Monitor

Reporting contemporary trends;

http://www.dopps.org/DPM/

Kak BnuseTt nocraHoBKa uesiin
% BonbHbIX ¢ KpoBoTOKOM >=300 ml/min

07Q3
07Q4

= 08Q1

== 08Q2

== 03Q3
08Q4

== 09Q1

—Target min 80%

BOSNIA CROATIA POLAND PORTUGAL RUSSIA TURKEY
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Kak BnusieT noctaHoBKa Lienu
% 6onbHbIX ¢ Kt/\V>=1.3

BOSNIA CROATIA POLAND PORTUGAL RUSSIA TURKEY

Bpemsa unu po3sa ?

24.11.2013
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Kputepun Kt/V
[lanbHenlee cHMXeHne BpeMeHu /0o3

1989
p-

BbiknBaeMocTb — pyHKUmMA Kt/V7

B CgogHbIi onbIT
TaccuHa

Degoulet et al.
(Nephron 31:103
110, 1982)

=
()]
5
0
@®©
=
o
o
o
=
~
<
0
=
O
o
I
=
Qo
()]
s
®)

CepaeyHo-  UHdekum
cocyoucta u
a

B. Charra 1991
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Xopowunu KoHtpono Al
Ha ONINTeNbHOM
remoaunanuse

“INMopoyHbIn Kpyr” kopoTtkoro [

T \4 Bpems npouenypbl F,D, \
L}

\
/‘ CkopocTb YO \ N

AN

P \
N\ HoMmK! MK\

VAHTU =T
I'VII'IOTEH3VIF|<7 'Tepanvm <—— TUNEPTEH3UA

N\
Mnoxoe > \ Wdpyans | MponvcaHHbIn
& / Cyxot Bec —— Na neperpyska

BOCMNpusTHE \ dus. P- pa
Il 6onbHbIM F;W
\‘/' I'IponMCbl'BaHM
Cyxoro Bec
/ [MpnbaBka B Bece

Na+
/B [manmsate— ., S )Kamai/
]

B. Charra 1991
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In incident hemodialysis patients a higher RRE
ultrafiltration rate and changes in ultrafiltration o
rate are associated with poorer outcomes

EN

S

STITUTE

Paul Balter', Nancy Ginsberg', Patrice Taylor, Terry Sullivan', Len Usvyat, Nathan W.
Levin', Peter Kotanko', Paul Zabetakis'

Renal Research Institute, New York, NY, USA

Introduction and Aims Results
Higher ulrafiltration rate during hemodialysis exerts Ve studied 4451 patients; additional
additional stress on the cardiovascular system and is information is presented in table 1.
generally associated with poorer outcomes. We aim to
understand whether changes in ulrafiltration rate are In an analysis including only the
associated with differing patient outcomes in incident baseline levels of UFR, the data
hemodialysis patients. suggests that patients who start with
UFR>10 mlihr/kg have a survival
Methods disadvantage with a hazard ratio
We studied all incident hemodialysis (HD) patients treated in (HFO=1.43 _(P=0.05) (n‘;°’"'°:i'f‘?ﬁca:ﬁ
RRI clinics who had their first in-center treatment between diftorance betweegn UFR<7 gml/hr/k
1/2000 and 12/2010. Only patients who survived first 12 9
months of dialysis were included. Patients’ “baseline” and UFR 7 to 10 ml/hr/kg).

pe0.08

1 ul

Conclusion
This study confirms prior finding that
high UFR values (particularly those >
10 ml/hr/kg) are negatively associated
with survival in incident hemodialysis
patients. Patients who start with UFR of
7 to 10 ml/hr/kg appear to have poorer
outcomes if they increase to UFR>10
mifhr/kg in months 4 to 12 from the
start of dialysis.

Hatard Ratio

Falow up<?
wupeT

DOPPS:
[NnTenbHOCTb TPEXPa3oBOro Anannsa

210 min

w180 min

CA USA\ANZ/BE FR\GE/ IT SP\SW UK JP

North Europe/ANZ Japan
America

Tentori F. NDT. 2012 Mar 19. [Epub ahead of print]
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+ 30 MWHYT Onanusa: CHUXEeHNe pUCKOB

CtaHAapTHbIN MeTop
perpeccuoHHbIN aHanus3 MHCTPYMeHTanbHbIX

nepemMeHHbIX
O6wwan netanbHoOCTb -

CeppaeyHo-cocyaucrtas

NneTanbHOCTb
Moaenu

® Bes
Koppeku1n

—_——
0= ——
BHe3anHasa cmepTb —0— R —

C Kop-
pexumen

Bce rocnutanusaummu -
CeppeyHo-cocyaucTbie
rocnutanusauum
Focnutanusaumm ns-za CH

M neperpy3Ku XuaKkocTbio
0.70 0.80 090 100 070 0.80 090 1.00 1.10

OTHolueHus puckos (95% W)

-
i ——
I

——

Tentori F. NDT. 2012 Mar 19. [Epub ahead of print]

Bpemsa neTtanbHbIX NICX0Q0B nocre
OKOH4YaHus ceaHca [[1

5 onanuaHbix ueHTpoB B CLUA, 80/228 — BHe3anHble cMepTn

every other
day ?
mm B I

12-24 24-36 36-48 48-60 60-72

AJ Bleyer. KI (2006) 69, 2268—2273
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KpaTHoCcTb NnpoBeAeHUs ceaHCOB remoauanusa
no cheaepanbHbIM OKpyram 1 B uernom no Poccum B 2009 .

JaneHeBOCTOMHLIA

Cwubupckun

Ypanbckuia

Mpwsomxckun

KOskHbIA

Cankr-MeTepbypr*

Cesepo-3anagHbii

Mocksa*

LleHTpankeHbiid

Poccwiickas ®egepauua

1]-1*11]11‘

20 40 60 80 100

0,
| mGonee 3 p/Hen B3 plven W2 p/Hen %60rbHBIX
* nokasatenu no LientpansHomy 1 CeBepo-3anagHomy deaeparnbHbiM okpyram paccumtaHbl 6e3 yyeTta aaHHbIx no Mockse 1 CaHkT-Metepbypr

AHOpycee AM. CocmosiHue 3amMecmumesibHOU No4eYyHol mepanuu e
Poccutickol ®edepayuu. CaHkm-llemep6ypea: 10 uroHs1 2012

KOMMOHEHTHI yCrneLHoro
ONUTenbHOro remoauanuaa:
Uncrtasa Boga
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Water Contaminants

Chemical Clinical Effect

Aluminium Neurotoxicity, osteomalacia
Calcium, magnesium “Hard water syndrome”

Chlorine, chloramines Hemolysis, methemoglobinemia
Nitrates Hypotension, methemoglobinemia
Sulphates Metabolic acidosis, N&V

Cu Liver failure, hemolysis, N&V

Se Neurotoxicity, anemia

Anemia, N&V, fever
Osteomalacia

117 Asian Paciic Congress of

9.
Pubmed: ?-2004 Nephrologys,®

Booa ong remoamnannsa

POCCUA

OCT P 52556-2006 Bopa ans
remoguvanmia TexHun4yeckue ycnoBu4d
["apmoHu3upoBaH ¢ EBponenckon ®apmakoneen
MwukpoOGHbi nHaekc < 100 KOE/ cm3
BakrepuanbHbIn 3HAOTOKCKH < 0,25 EQ/ cm?®
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MukpoGHbIV POCT- Ae3NHEKLNA

Disinfection
i "when needed” :

jmmm—————
1 Disinfection :

o
L Infrequent |

Frequent
disinfection

_— ] ——
D D D D

AESVHOEKLUNG

Just push
the button!

Company must come Clinic staff perform
and do the job disinfection daily

Disinfection must be easy to perform!
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COBPEMEHHAA BOOONOAINOTOBKA

rOPAYAA OESUNHOEKLINA
WATER PLANT CLINIC —+——— Piping
— Inlet line
Inlet of machine
ﬂ’mﬁ‘ el Daily
Heat
F ﬂ’ CLINIC
X
|
: All surfaces
Reverse osmosis membrane . | d d .
2 - 3times per week arelr?C.u e _'n
Heat - the disinfection
programme

1v2/4

AE3SUHOEKUUA: BXOAHbIE KOHLUbI

Inlet line of
dialysis machine

EXAMPLE:

| ® Distribution piping of clinic 200 meters long

® 20 dialysis machines

® Inlet lines about 5 meters in length

® 20 x 5= 100 meters

Theinlet lines are about 50% of the length of the

distribution piping, they are a significant part of
the water system!

24.11.2013
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YACTOTA CUHOPOMA KAPTMAJNBHOIO
TYHHENA

% nauueHToB 6e3 CKT

UPD : ynbTpayncTbi guanusar
NUPD : He-ynbTpauucTbin Ananunsat

12 3 4 5 6 7 8 9 10 11 12 13 14 15

JleT Ha remogunanunse

Baz et al, ISAO, 14, 681-685, 1991 (B)

OcnoxHeHus npoueaypbl
avanusa

M'noteH3ua 20-30%
M'nokcemusn

Meperpes AP
- 0,
MbiweyHble cyaoporu 5-20% Bosnyumaﬂ aM6onus
TowHoTa, pBOTa 5-15%

OcTpble annepruyeckue TpomGo3 ananusaropa
peakuum MpopbiB MeMbpaHbI

Fon. 6onb, 60nb B rpyaun Mepukapaut

-50,
g;:';; cruKe 2-5% An33KBUANGpUyM-
(1]

CUHAPOM

Femonus

ApuTMUM ANEeKTPOSIUTHbIE

KpoBoTeueHus paccTpoucTBa

Nuxopagaka, 03H06 5% AHOoTOKCEMUSA
Opyrue ocnoxHeHus
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MHTpa,EI,I/IJ'II/ISHaFI TMMNOTEeH3UA

» dakTopbl pucka
el
- CC3
— BOH, rmnoansbymnHemus
— Ypemunyeckast aBTOHOMHas NosiMHenponaTus
— Tskenas aHemus
— Bbicokne Temnbl YO, 6onbwaa M npnbaBka Beca
— MpepananuaHas runoteHsns (CAL < 100 mm pT CT)
— Bospacrt 65 net u ctapuie
— XXeHckum non
— HepacnosHaHHasa gerngpatauns

naToreHe3 Me,DMaTOpr na'roq)u3y|onory|;| nau"eHT

| BBIGpOC
BeretatnBHas
ANcyHKLMA
FopmoHanbHas
BNCYHKLMA

Cencuc
NHdekuyms

ITepudepuueckoe
COIPOTUBIICHUE

I'unorensus

Bonb
Ckyka
BasosaranbHas
cTUMynaumua
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Cyxoun BeC u HaKonneHue XuaKocTu
MeXxay npoueaypamMmu guanusa

DryWt = PreWt — UF
UF = Fluid Retention

Predialysis
; weight
Interdialytic Intradialytic (PreWt)
weight gain ultrafiltration A
(fluid retention) (UF) : . UF

o over
over ~44 hrs ~d hirs

Dialysis Patient Weight (kg)

¢ Postdialysis
W - L. or dry weight
Dialysis  Dial
et (Drywt)

%

0> 12> 24 >36>48hrs > 72hrs > 96 hrs
Monday Tuesday Wednesday Thursday Friday
Kalantar-Zadeh et al. Circulation. 2009;119:671-679

TaccuH

KoHTponb «cyxoro Beca» n BKO: ot
HaTUBHOM NOYKu K AU

Cyxon CK

o - @
Bec weight INEN
}\ I
M | - J
BP Anbpio-
UF ECV I\ /}e;’f& Na-

estimation oricc ypes
SV

AT — aHIMOTEH3UH,
CB — cepaeyHbIn Bbibpoc, [

OrICC — obLuee
nepudgepryeckoe CocyamcToe
COMpPOTUBIIEHNE
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YTo Takoe cyxon Bec?
Charra, NDT 1996,11:16

1 - MocTtAnanuaHblil BEC Tena npu:

e HopmanbHOM A0AMANU3HOM M MOCTANANM3HOM apTepuanibHOM
faBneHunn 6e3 nekapcTBeHHbIX NpenapaToB, HECMOTPS Ha
MexananusHyto npubasky Beca

e [lonyyeH Npy NOCTENEHHOM CHUXXEHWUM MOCTAMANM3HOIO Beca Tena
[0 HopManusauum Al (« npobbl »)

e OTCYyTCTBWE MHTPAAMANN3HbIX CYA0POr U/WNK 330408 rMMNOTOHWUU
o OTCYTCTBUM OTEKOB WM NPU3HAKOB CEPAEYHO-/IErOHHOM
neperpysku

2 - MpoBepsieTcst HedpoIoroM Npy KaXKAOM CeaHce Auanvsa

3 - [onosnHWUTENbHbIE MEpPbI: ANETA C HU3KUM COAEPXXAHUEM COMU U
AVanv3aT HaTpuUs C, MO KpalHel Mepe, HeWTpasibHbIM 6aniaHCcoM
HaTpus

OnpegeneHue cyxoro Beca

KnuHu4yeckue kputepun:
1 HOPMOTEH3US
1 OTCYTCTBUE OTEKOB CTOM HMKHUX KOHEYHOCTEN

1 OTCYTCTBME NPU3HAKOB BEHO3HOW rMnepTeH3nmn
(pacTskeHnsa speMHbIX BEH)

1 OTCYTCTBME BITaXXHbIX XpUMNOB, Kpenntaunn

1 OTCYTCTBUE ObIXxaTerlbHOW HEQOCTATOYHOCTN,
3aCTOMHON cepaevYHON HeE4OCTAaTOYHOCTH

1 HopMarsibHble pa3mMepbl cepaua Ha Rg, umIDK Ha
OXOkKr

24.11.2013
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MeToabl OLUEeHKHU
rmapaTtauMoHHOro cratyca

* KrnnHun4yeckum ocmoTp BunouvmnepnaHc
* N3mepeHune Beca HnameTtp HI1 BeHbI

MoHunTop obbema
KpoBU

Mo3rosown HaTpum-
ypeTuyeckun nentmg,
(BNP)

B/ BRAUN
5| NG EX 5|

KnnHnyeckue NnPpuUu3Haku ge- U runeprugparaumm

Table 4 Dry weight clinical assessment data

ECV overload ECV depletion
(1) Case history Excessive salt intake Diarrhea, vomiting, diuretics
Dyspnea, headache Postural dizziness, cramps
(2) Signs No BP postural drop BP postural drop
Increased BP Hypotension
Weight increase Decreased weight
Full neck veins Flat neck veins
Edema No edema
(3) X-Ray Increased cardio-thoracic index Normal cardio-thoracic index
(4) Lab data Decreased hematocrit, total proteins and Increased hematocrit, total proteins and
serum albumin serum albumin

BP=blood pressure: ECV =extracellular volume|

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page ©130
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B/ BRAUN

SHARING EXPERTISE

MHcTpymeHTanbHasA oueHKa rugpaTalMoHHOro cratyca y
remMoauanusHbIX NaLuMeHToB

*  X-ray
* Blood Volume monitor

» Echocardiografy (Left Atrium diameter, Vena Cava Inferior diameter)

» Biomarkers (BNP, ANP)
* Bioimpedance

Table 6 Summary of nonclinical ECV measurement methods

Method ANP/BNP/cGMP

ECV overload detection capacity +
ECV depletion detection capacity 0
Plasma volume measuring capacity +
Interstitial space measuring capacity 0
Accuracy +
Reproducivity 0
Cost +

IVC Echo

T
+
++
0
+
+
++

Blood volume Bioimpedance
++ +++
+ +++
++4 0
0 ++
+ +
+ +++
++ ++

ANP, atrial natriuretic peptide; BNP, brain natriuretic peptide; cGMP, cyclic guanosine monophosphate; ECV, extracellular volume; IVC=in-
ferior vena cava. O=nil; £ =very low; +=low; ++=medium; ++ +=high.

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page ©131

Bioimpedance method

B. Charra 2007 HDI

B/ BRAUN

SHARING EXPERTISE

Overhydration - 19 months

03/08/1962 - m

Overhydration [L]

o

Targeting an overhydrated patient towards

normohydration

08/02/2008 ~—— Overhydration=2.11L

Poster EDTA 2008, Machek et al.

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page ©132

& T T L | T T T ¥ T T T T
Aug 06 Oct06 Dec06 Feb07 Apr07 Jun07 AugQ7

OH Post=-1.2L

T T T T
Oct07 Dec07 Feb08
Ref. N Ref. Dx

24.11.2013
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CvuHAnann3Hasa runoTeH3us - BbiIBOAbI

Bbicokue Temnbl YO:

— OrpaHunyeHne conu, nepeoLieHka cyxoro Beca, 6onee yacTbin
ONUTENbHbIN AManu3
3ame.qne|-||-|a;| CKOPOCTb BOCNOJIHEHUA COCyaAnCToro
pycna (aBTOHOMHas nonuHenponartus, guaber)
— WsberaTb npuem num B xoae auanusa
— XonoaHbl gnanuaaT, MnganpvH nepeq aMannsom, aHtaroHmctbl A1l
pPeLENTOpPOB afeHO3MHa, KOppekUns aHeMum1, afekBaTHOCTb Ananunaa,

Ao, kncnopopd, nHAY3ns Ba3onpeccuHa, UHrIMoUTopbl 06p. 3axB.
CEPOTOHUHA

HapyweHusa cepaeyHoro putma

— Kapgwnosepcus (TpenetaHve npeacepaun), bapmakonormyeckas
KoppeKkuusi
YmeHbLeHHbIM YO n CB (gnactonunyeckaa aucdyHkUus,
FMJTK, UBC, aunataums, NnOpoKu cepaua, cMcTtonu4yeckas
ancepyHkumsa, CH)
— W3beraTb runokanMeMunn, runokansumnemMmm, aHrnonnactuka, AKLL,
aHTuarperaHTbl, npegynpexaeHve tTaxukapaun, NATO, BPA,

MexananusHasi npudaBka XUOKOCTuU
oTpa)kaeT noTpedrneHne conu

* PekomeHgoBaHHOe noTpebrieHne conu 5 r B CyTKM unum
85 MMorb HaTpus, YTO COOTBETCTBYET 2 I HATPUS U
Habopy 0,65 n B cyTKn

* [loTpebnenue 8 r conu (3r HaTpus) NpuBEOET K HAbopy
139 Monb HaTpmAa 1 1 NNTPY XKUOKOCTU

+ YPESMEPHOE MNMOTPEBJIEHME CONU
CTUMYTNINPYET XXAXAOY N HABOP XUOKOCTU

24.11.2013
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MapagokcanbHas
(vHTpagnanusHas) rmnepToHns

1 [lpegnonaraemMmble MeEXaHU3MbI:
O6bemHas neperpyska, HaTpueBasi Harpyska

[MoBbllWEHHAst aKTUBHOCTb PeHnHa-aHTIMoOTEH3NHA:
rmnoBosiemMmnyeckada rmnepToHnsA

AnpeHepruyeckas rmnepakTMBHOCTb
OHpoTenuanbHas AMCAHYHKUNS, PUTMAHOCTbL COCYa0B

KnupeHc aHTUrnnepTeH3nBHbIX NpenapaToB B Xoae
ananusa

Ounanns-cneundunydHblie pakTopbl: MOHHbLIE OTKIIOHEHUS
(Na, Ca, K)

Jleuenune npenapatamm 3O

I/IHTpa.qMaana;l rmnepTeH3unsd
yBeJrininmBaeT PUCK CMepTH

1 [TauneHTbl 443 nauneHToB, BKIIOYEHHbIX B
paHOOMMU3NPOBAHHbIE UCCNea0BaHUS

1 [InsaiiH: ob6cepBaLMOHHbIV NMOCT-XOK aHanu3

1 Llenb: OueHUTb B3anMOCBSA3b M3MEHEHWI
AaBneHns ¢ 3ab6oneBaeMoCTbiO0 U CMEPTHOCTbLIO
B TEYEeHMEe KOPOTKOro BpeMeHu (6 mec)

1 [lepBUYHbIE TOYKW: COBOKYMHOE YMCIIO CMepTeN
M rocnutanusaymn

1 Cpoku : 6 mec
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WHTpaguanusHasa rmunepTeH3ns —
noaxoA K fie4eHunro

Orpannyenune conu (5 r/cytku, nHoraa meHbiue) !
Cyxon Bec!!

ApexkBaTHOe yfaneHue Conuv Ha gnanumse — KpUTUYECKn
BaXKHO Ans koHTpona ALl. HeageksaTHoe ynaneHue
HaTPUSA BeOET K YCUIEHMIO Xaxabl, Habopa XXMAKOCTU U
ML runepTeH3umn

MauuneHTam c runepTeH3neen cregyeT nogbupaTb
YPOBEHb B Auanu3aTte B cOOTBETCTBUM C Na nnasmbl
AHTUIMNEPTEH3NBHbIE CpeacTBa

JnutenbHbIn n/vnun 6onee YacTbi guanms
e ExegHeBHbIV guanus
o [nuTenbHbIN HOYHOW Ananua 6 pas B Hef,
* BExepHeBHasg Nd-oH-nanH

CmepTHOCTL B 1-M roa auanuasa:

BIindAsHMUe Tuna goctyna
Mortality by access at dialysis initiation

-#-catheter (n=200,978)
-=-graft (n=29,103)

= PD (n=16,520)
- fistula (n=40,916)

s 2 28 3

g

[
=

iy

el

deaths per 100 patient years

a -' --‘ [
| 'l;:..:.. "l:'. -
v GV et YV

-
S

e

20 30 40

time from dialysis initiation (weeks)
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OTHOCUTENbHbIN PUCK CMEPTU U TUN

pocTyna

Hazard Ratios of Death

. Unadjusted
3 Case-MixAdj I
1 Case-Mix+Labs Adj.

* P <0.001
AP<0.05

—— % of Patients

xaft Fistulas

Vascular Access in Incident Patients on January 1st, 2007

CMepTHOCTb OT BMAa AocTtyna

Estimates for
Associations
between Vascular
Access
Conversion
Patterns and
Subsequent
Mortality During
the First Year on
Dialysis Therapy.

Mortality

Cath—~AVF/AVG

Conversion Pattern by Adjusted HR (96% CI)
Baseline Access Type

Catheter to 0.69 (055-085)
Permanent Access

L(:ameter to AVF [ 0.64 (047-087)
k

071 (055-0.92)

AVF/AVG —Cath

Conversion Pattern by Adjusted HR (95% CI)
Baseline Access Type

Permanent Access 1.81 (122268
to Catheter

AVF to Catheter 155 (oss28n

AVG to Catheter 211 (213867

Bradbury et al, AJKD, 2009

24.11.2013
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HabnoaeHne Hedpornora

yBennuuBaeTt % AB®D

Vascular Access Use at First Outpatient
~ Hemodialysis by Pre-ESRD Nephrology Care

Percent of patients

dialysis with a
permanent
access, but
permanent
| access use is
| still too low.

Neph 0-12 mos Neph >12 mos

USRDS 2010 ADR, Vol 2

Uto Takoe Supercath?

After the cannulation, metal needle is removed.

Only plastic cannula is left inside the vessel during
dialysis session.

At Cannulation After needle removal

24.11.2013
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2. KaHonaumus

KAKOW NPEQAUANU3HbIA BUKAPEOHAT B PA3HbIX CTPAHAX

American Journal of Kidney Diseases, Vol 44, No 4 (October), 2004: pp 661-671

23.9 23.7
227 21 229
. 214 214
587 278 271 760 317 412 H n
& & & & S N

»
Q@“ 6‘@ S5 W <R
&

Fig 1. Mean midweek predialysis serum bicarbonate levels (mEg/L) by country, corrected to midweek measure-
ments. Bicarbonate usually was measured by means of autoanalyzer (total co,) and corrected for Germany and Italy,
where it usually was measured by means of blood gas analysis. To convert serum bicarbonate in mEg/L to mmoliL,
multiply by 1.

Moxem CITy>Kumb opueHmupom

24.11.2013
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OTHOCUTENbHBIA PUCK
rocnuranuMsaymm

U-shaped correlation:
p for (HCO.)*=0.0008

1.03

p=0.54

Ref

<=19.0 19.1-21.0 21.1-24.0 >24.0
NPEAAWAIU3HBIA BUKAPBEOHAT, mmonb/n
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