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[MnepTeH3uA

Blood Pressure and Mortality Among Hemodialysis Patients
Rajiv Agarwal
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[MnoTeH3nd

[TpUYnHbI: BbICOKUI 0O6bEM n/unu Temn YO, «Bnok» BOCMOSTHEHUS
BHYTPUCOCYANUCTOro o6bema 13 MHTEPCTULMA, AnacTonnyeckas aucgyHkKuma ...

* Tpomb03
COCYAUCTOrO
gocTtyna

e Nwemusa

Munokapaa

« CMepTHOCTb

Intradialytic Hypotension and Vascular Access
Thrombosis

Tara |l. Chang,* Jane Paik,” Tom Greene,* Manisha Desai,T Fritz Bech,!

Alfred K. Cheung,“** and Glenn M. Chertow*
J Am Soc Nephrml 22: 1526-1533, 2011. doi: 10.1681/A5N. 2010101119

Correlation Between Asymptomatic Intradialytic Hypotension
and Regional Left Ventricular Dysfunction in Hemodialysis

Patients

Reza Hekmat,' Mostafa Ahmadi,? Hedayatollah Fatehi®
Bita Dadpour,' Afson Fazelenejad®

IJKD 2011;5:97-102

Hemodialysis-associated hypotension as an independent risk
factor for two-year mortality in hemodialysis patients
Tarsuya Sioar, Yosumiary Tsusakmama, Masaoarmsy Foa. and Exyu Ivia

Kidney International, Vol. 66 (2004), pp. 12121220



Cyxon Bec

basnaHC XXNAKOCTU




Cyxou BecC 1967

e CHWXEeHMe apTepnasbHOro AaBAeHUS 40 T’MNOTEH3UBHOMO
YPOBHSA B pe3yabTaTe y/bTpaPuabTpaymm o3HavaeT
AOCTUXKEHME COCTOAHMSA CYXOro Beca

Thomson GE, Waterhouse K, McDonald HP Jr, Friedman
EA: Hemodialysis for chronic renal failure. Clinical obser-
vations. Arch Intern Med 120: 153167, 1967

Cyxoun Bec 1980

e Bec naymeHTa nocne npouesypbl 4Maansa, Npu KOTOPOM
y NauMeHTa OTCYTCTBYIOT OTEKM U He HabitogatoTcs

NPU3HaKK gernapataunm (TMnoTeH3ns, cygopory,
TOWHOTa, PBOTA)

HenDERsON LW: Symptomatic hypotension during hemodialysis.
Kidney Int 17:571-576, 1980



Cyxoun BeCc 1996

* Bec nocne ananunsa, npm KOTOPOM NALMEHT OCTAETCSA
HOPMOTEH3UBHbLIM B MEX/ANAIN3HbIW MPOMEXYTOK (B
naeasne —6e3 runoTeH3NBHbIX MPenapaToB)

Charra B, Laurent G, Chazot C, Calemard E, Terrat JC,
Vanel T, Jean G, Ruffet M: Clinical assessment of dry
weight. Nephrol Dial Transplant 11[Suppl 2]: 1619, 1996

Cyxoun BecC 2009

e MUHMMaNbHbIM NEPEHOCUMBIN MOCTANAJIN3HBIN BEC
NnauneHTa, 4OCTUrHYTbIM MOCTENEHHbBIM CHUXEHMEM BEC],
NP1 KOTOPOM NPUCYTCTBYOT MMHMMAJIbHblE CUMMTOMBbI
rMNoBOAEMUUN NN TUMEPBOJIEMUM

Sinha AD, Agarwal R: C an chronic volume overload be
recognized and prevented in hemodialysis patients? The
pitfalls of the clinical examination in assessing volume
status. Semin Dial 22: 480-482, 2009



Cyxou BeC: MeTOAbl onpeaeneHuns

e KnnHunyeckume: * NIHCcTpyMmeHTabHble:
o /laBneHwne B ApeMHOWN BeHe o /lnaMeTp HUXXHEW NOS0U BEHbI
° Hannyme oTekos ° Nnpekc obbema
> Typrop Koxw BHECOCYANCTOMN BOZbl 1€TKNX
> ApTepuanbHOe AaBeHMe B ° buommneaaHCHbIVM aHaAn3
ANHAMMKe MyAbTUYaCTOTHbIM
brormMnesaHc

* V13oTOMHbIE: OAHO- ABYYACTOTHbIN

o Aeuntepun, Tputun (TBW) 6uommnesaHc
° BpomMua, UHYANH, CermMeHTHbIV BronmnegaHc
deppounaHng (ECV) (ronetb) 5 §
] MHTpaAllIafll/BHbll/l CerMeHTHbIn
* bnoxmmmnueckue: 61OMMMeaaHC
° MNpeacepaHbin ° NHTpaAWaAN3HbIN MOHUTOPUHT
HaTPUYPUTUYECKNIN NENANA obbema KpoBH

o Unkanyeckmm
ryaHosnHMoHodocdaT



NHTpagmnanmsHbii MOHUTOPUHI
oTHocuTesnibHoro OLUK

* MoHuTop O6B€EMa Lnpkyanmnpyowen
Kposu [ Blood Volume Monitoring
CRIT-LINE® I TQA HemaMetrics




N3meHeHMe oTHOCUTenbHOro OLIK
On-Line

° «3epKasio» NUSMEeHEeHNS reMaTokpmuTa B
3KCTPaAKOPNopasbHOM KOHTYype

* /1eMOHCTpMpPYET BOCNOJIHEHME XNAKOCTU U3
TKaHewn
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B — OKoHYaHue nHbekuMn ansbymnHa
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D — Y& 2000 mn/yac

Rodriguez HI. Domenici R, Diroll A, Goykhman I. Assessment of dry weight by monitoring changes
in blood volume during hemodialysis using Crit-Line. Kidney Int 2005:68:854—861.



[lo3TanHOe onpeaeneHmne Cyxoro
Beca

Rodriguez HI. Domenici R, Diroll A, Goykhman I. Assessment of dry weight by monitoring changes
in blood volume during hemodialvsis using Crit-Line. Kidney Int 2005:68:854—-861.



Blood Volume Monitor -

OrpaHnveHns

e CTporas 3aBUCMMOCTb Pe3y/1bTaToB OT
MCXOAHOrO reMaToKpUTa

e [MNOHaTpUemMns, rMNONPoOTENHEMUS,
aHrMoNaTUA NPUBOAAT K «ON0KY»
BocnosiHeHnsa OLK

* HeBO3MOXHOCTb oueHkM Npn YO <1
nnTpa

» HeobxoammocTb ocTaHoBkM YO a0
OKOHYaHMSA npoueaypbl



BuonmneaaHcHbIM aHaU3




MynbTM4acTOTHbIM BronmneaaHc

 MynbTnyactoTHbIM dasa-
YyBCTBUTE/IbHbIN aHAIU3ATOP
buoumneaaHca NutriGuard-M / Data
Input




bronmneaaHc

» CoBOKYMNHOEe conpoTMBAeHNe BMONOrM4eckoro
NPOBOAHMKA MEepeMEHHOMY TOKY.

e
,‘\ABY\QY\\A A
o
onP
e ©

a0WY wO PeakTnBHOE KneTouHoe

L™ ° COMPOTMBIEHNE

V\N\(\G“a“ (Reactance, Xc)

dasosbiii yron, P Macca knemok

AKTMBHOE BOOHO-3MNEKTPOSIUTHOE COMNPOTUBIIEHNE
(Resistance, R)
Boda mena



®azoBbin yroa (Phase Angle)

* 3aBUCUT OT LLEJIOCTHOCTN MeMbpaHbl KNeTKM

MembpaHa [NoTeHuman
«3g0opoBas» N
KneTka W 4
=/ i1
7 >
[lepemeHHOe da30BbIN
HanpsaxeHume yron
0,8 mA 50KHz

«bonbHaa» :\/\/\ ’J\ Zyﬂ MT\

KIeTKa



MyAbTMYACTOTHbBINM aHANN3

KneTka B kKadecTBe
npoBOoAHUKA

100 KHz

KneTka B kayecTBe
HEenosriHOoro
AVareKkTpumka

o KHz

5 KHz

KneTka B kayecTBe
AV3reKkTpurKa

"

L

HeT oTknoHeHus
Ha MmembpaHe —
naveperHne TBW

OTKknoHeHne
Ha MembpaHe —
Nn3MepeHmne
TBW n BCM

HeT npoHnKHOBEHUS
B KIETKY —
namepeHmne

BHEKNEeTO4YHON
XNOKOCTH



BuonmnegaHc — BEKTOPHbIN aHANM3

* 306paxkeHne obuiero ConpoTUBIEHNSA B CUCTEME
KOOPAWHAT C Y4€TOM A/IMHHbI TeNa U C 3AANNCaMu
TONEPAHTHOCTH

QNnurc TonepaHTHOCTU
(pedepeHTHbIE 3HaAYEHNS)

Xc/H

3MepeHus

R/H



PedepeHTHbIe 3HaYEHMSA N aHAN3

e B 3aBMCMMOCTM OT CABMIA MO OTHOLIEHUIO K 3/1/IUMNCAM
TONEPAHTHOCTU BO3MOXHO MHTEPMNPETUPOBATH

pe3yabTaT U3MEPEHUS
n=214 294, ©=183 982, £=30 750

YBenuyeHne KneTo4Homn = OKCUKO3, germgpaTtauyus
Macchbl

Z (R)

CHWKeHne KneTo4yHom

AHacapka, rmneprumaparauus
P prnaparau Macchbl



[Mneprugparauns

Herngpatauns

|BCM



CnopTcmeH

A. lLIBapueHerrep ®
1BCM

=
2% Nernppataums
H 1
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[vinepruaparauuns |BCM



AHoOpeKcus

ey
> Herngparauns
H 1

1BCM

MMnepruapatauus |BCM



Kaxekcus

=
2% Nernppataums
H 1

1BCM

MMnepruapatauus |BCM

Cancer IV ‘



Xc/H, Ohm/m
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Piccoli A. Identification of operational clues to dry weight prescription in hemodialysis using
bioimpedance vector analysis. Kidney Int 1998; 53: 1036-1043.



Koppekuus cyxoro Beca y 60/bHbIX,
NoJy4yaroLwWwmx JieyeHrMe NporpaMMHbIM
remogunasn3om no pesysibTaTamMm BEeKTOPHOIo
aHa/an3a buoumMneaaHca

* N=66 (3 = 42, @ = 24)
e Bo3pacT 56+14 net

13\ %™ b MAPUHCKAS
#liy ] GONLHWLIA

e JITINTe/IbHOCTb +57 MeCHLEB
n 3MT 68

e OUEeHKa 4YaCToTbl 3NM3040B
MHTPAAMAAN3HOU TMNOTOHUM U MOABEMA
A/l A0 1 nocne Koppekuun Ccyxoro Beca

e AHa/IM3 3aBUCMMOCTEN nokKasaTtesieun
bnonmnegaHca oT napameTposB
HYTPMLMOHHOIO CTaTyCa, KQ4YeCTBA XMU3HU



CHMXeHMe 4YacToTbl 3NM3010B
MHTPAAWANN3HOW TMNOTOHUM
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CHMXeHMe 4acToTbl 3NM3040B
noAbemMa apTepmasibHOro AaBJAeHUS

A
13\ %™ b MAPUHCKAS
#iliy § GONGHNLA

CB cHuxeH B cpegHeM Ha
1,45+1,38 kr (N=29)

HiBETETS

| YMeHbLeHne YyactoTbl Ha 1,16

.' anu3oga B Mecsil

(95% OW: —1,87+ — 0,45;

0p=0,002)

—
1 1

10 KOppeKUMM "cyxoro” Beca NocNe KOpPEeKLUMWH



nPCR, r/kr/oeHb

4-";‘.‘ ) Ib"
13\ %™ b MAPUHCKAS
#iliy § GONGHNLA

Da30BbIM Yroa — NokasaTe b
HYTPULLMOHHOTIO CTAaTYCa

r.=-0,65, p<0,001
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Nutritional Status Evaluated by Multi-Frequency
Bioimpedance Is Not Associated With Quality of Life or
Depressive Symptoms in Hemodialysis Patients

Annerose Barros, Bartira E. Pinheiro da Costa, Carlos E. Poli-de-Figueiredo,
Ivan C. Antonello, and Domingos O. d’Avila

Therapeutic Apheresis and Dialysis 15(1):358-65
doi: 10.1111/5.1744-9987.2010.00874 x

© 2010 The Authors
Therapeutic Apheresis and Dialysis © 2010 International Society for Apheresis



®a30BbIM Yros — nokasaTe b
KauyeCTBa XNU3HU
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brvuonmnegaHc - orpaHnU4YeHuUA

o OTCyTCTBME «3/I/INMCOB TOJIEPAHTHOCTU»
AN AVANN3HBIX MauMeHTOB

o CIOXXHOCTb onpeaeneHns obbema
HeobxoAMMON KOPPEKL MM CYyXOro Beca

* BO3MOXHO BANAHME Ha pPe3yabTaTbl
M3MEpPEHNM PALA MEHSAIOLLMXCA 33
npoueaypy napamMeTpoB (3/1eKTPO/INThI,
reMaTtokpuT, benok n 14,.)



HoBble MeToAMNKK onpeseneHns
CYXOro Beca




Y3 nerkmnx

Ultrasound Lung Comets: A Clinically Useful
Sign of Extravascular Lung Water

Eugenio Picano, MD, PhD, Francesca Frassi, MD, Eustachio Agricola, MD,
Suzana Gligorova, MD, Luna Gargani, and Gaetano Mottola, MD, Pisa, U:fmz_ and
Merconliano, Italy

OTek nerknx apTedaKkTbl «XBOCT KOMETbI»

Journal of the American Society of Echocardiography
March 2006



ClinicalTrials.gov

A service of the U.S. National Institutes of Health

Extravascular Lung Water Monitoring by
Combined Ultrasound and Bioimpedance as a
Guide for Treatment in Hemodialysis Patients

This study has been completed.

Sponsor:
Grigore T. Popa University of Medicine and Pharmacy

Information provided by (Responsible Party):
Professor Adrian Covic, Grigere T. Popa University of Medicine and Pharmacy

Recruitment Information

Recruitment Status 'CMJE Completed
Enrollment 'CMJE 250
Completion Date August 2015

Primary Completion Date August 2015 (final data collection date for primary outcome measure)


http://clinicaltrials.gov/ct2/show/record/NCT01815762?term=bioimpedance+dialysis&rank=7

OnpeaeneHne cyxoro Beca no
ronocy

Objective analysis of voice changes in a hemodialysis session and
its correlation with ultrafiltration.

e N=169

e OnpegeneHne N3SMeHEHUM YacTOTbl FOJI0COBbIX
KonebaHum Bo Bpems npoueaypbl ' Ha ¢poHe
y/IbTPadUAbTPAL UM

e 3Ha4YMMOe yBeanYeHme 4acToTbl (OT

164.52+43.36 'Yy A0 193.19+47.08 4, p<0.01),
Koppenauua c yposHem A/l

* BO3MOXHOCTb MCNOb30BaHUA MeTOAa ANS
AOCTUXKEHMS CYXOro Beca

Unver S. et al. Ren Fail. 2015 Mar;37(2):268-72



CKOpO: MOHUTOpP CcOoCTaBa Tena
boauctat MyastnCkaH 5000

e AnnapaTt ANS MY/IbTUHACTOTHOM
bromMnesaHCHOW CNEKTPOCKONUMA
CO BCTPOeHHbIM PC 1 ceHCOpHbIM
LCD ancnneem

* lVI3mMepeHMs Ha 5O YaCTOTax B
AnanasoHe OT 5 40 1000 KIy,

e BekTOpHbIM aHaNu3
bunommnegaHca, $a3oBbIN yro

Bodystat MultiScan




3aK/IloyeHue

«Cyxou sec He moxem bbimb NPasubHO
onpedesieH € UCN0b308AHUEM MObKO
00H020 Memooa»

Purcell, W., Manias, E., Williams, A., & Walker,
R. (2004). Accurate dry weight assessment:
reducing the incidence of hypertension and
cardiac disease in patients on haemodialysis.
Nephrology Nursing Journal, 31(6), 631-636.



