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JyBOJIEMUSA: KNHOYEBbIE MYHKTbl HALLMOHA/IbHbIX
PEeKOMeHAaLunn

6.  KoHTposb BeAMYMHbI FMgpaTaummn, oTpaboTka COCTOAHMUS
3yBOJIEMUM, NPOPUNAKTUKA UHTPAANANMNZHOW rMnoTeH3umn. CocTaB
ANANNINPYIOLLEN XNAKOCTH.

o KOHTPO/Ib COCTOAHMSA TnApaTaLnm nam sepndmnKaLma BeNUYnHbI
«CYXOro Beca» y nNauMeHTOB Ha NPOrpaMMHOM remMoauanmse
A,0J1KHbI OCYLLLEeCTBASATHCA HA PEry/ISpHON OCHOBE, HO He pexke 1
pa3a B mecsy, (1 A).

° Y maymMeHTOoB C YaCTbIMM 3MN304aMMN UHTPAAMNAIN3HOM
FMMNOTEH3UU, HE MO3BOJIAIOWMMMN YCTPAHUTL KJMHUYECKUe
NpU3HaKku rmneprugpataynm, Tpebyetca obbekTnBM3aL A YpOBHS
BosieMun (1 A). OueHka cTaTyca rugpartayum rno gJaHHbIM
buMoumnesaHCHOro aHa/IM3a MOXXeT pacCMaTPUBATbCA KakK
ONTUMaJIbHbIA METOZA B NPaKTUKe NPOrpaMMHOro remoamnanmsa
(1 B).

KnnHnyeckne pekomeHgaumm «JledeHme naumeHToB C XPOHMYECKON BoNe3Hbto Novek 5 ctagum
(XBIT 5) meTogammn remoguanuaa n remognaduneTpaunny YteepxaeHo: 10 mapta 2016 r.
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Yemy cnocoberByeT npumeHeHune BIA 'y
NauueHTOB AMaNN3a

- [locTmxeHnunto cyxoro Becat
- Hopmanusauua AQ23

- CHWXeHne 4acToTbl 3NMM3000B MHTpaananmn3aHbIX
OCINOXHeHnm3

- CHWxeHune BblpakeHHoCTn [TIPK?
- CHWXeHne purmgHocTn aptepun®
- CHWXEHMe CMepTHOCTW®



OnpeaeneHnsa Cyxoro Beca MeToAoMm
BIA v runeprugparayms

Bioimpedance Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Huan-Sheng 2016 149 104 148 164 14 150 349% -015[043,013) —.
Hur 2013 087 088 64 141 146 62 243% -054[096,-012) —
Luo 2011 1.72 1.51 78 252 183 82 190% -0.80[1.32,-0.28) ——
Ponce 2014 292 147 101 336 175 88 218% -0.44-0.90,002 et N=773
Total (95% CI) 391 382 100.0% -0.43[-0.71,-0.15] -
Heterogeneity: Tau*= 004, Chi*=572,df =3 (P=0.13), F= 48%

-2 R 0 1 2

fl Z=2. =0
TOSLIOFOVONIN Sack IR 299 (0w 00050 Favours [bioimpedance] Favours [control]

* ObbvekTnBM3aLMA ONpesesieHns Cyxoro Beca metogom BIA
CNOCObOCTBYET CHUXEHMIO BbIPAXXEHHOCTU
rmneprugpaTauum



OnpeaeneHnsa cyxoro seca metogom BIA v

apTepuasibHaa rmnepTeH3us

Bioimpedance Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Darlan 2010 135 194 34 141 233 36 51% -6.00[-16.02, 4.02] e g
Huan-Sheng 2016 136 23 148 136 22 150 19.7% 0.00F5.11,511] -
Hur 2013 120 19 64 125 19 62 11.7% -500[11.64,1.64] = | N_1197
Luo 2011 1329 1947 78 138.07 224 82 122% -6.17[1266,0.32) ] -
Onofriescu 2014 1389 147 62 1405 114 69 250% -160[6.14, 2.94] -
Ponce 2014 1346 273 101 1365 247 88 94% -190[9.31,5451] =diy=
Tan 2016 130 21 39 135 184 36 65% -500[-13.92 392 —r
Tan 2016 136 20 40 140 20 54 77% -400F1218,4.18] -1
Tan 2016 128 26 29 123 27 25 26% 5.00[9.20,19.20] e
Total (95% CI) 595 602 100.0% -2.73[-5.00, -0.46] ¢
Heterogeneity, Tau*= 0.00, Chi*=4.80,df=8{(P=0.78), F=0% 5_100 ~5?0 u 5?0 1004

Test for overall effect Z= 2.36 (P = 0.02)

Favours [bioimpedance] Favours [control]

* ObbekTnBM3aLMSA ONpesesieHNsa CyXoro Beca METO,0M
BIA cnocobcTByeT A40CTMXEHMIO LieneBbIX 3HaYeHnn A/l



OnpegeneHnsa cyxoro Beca metogoM BIA n cmepTHOCTL

[Bioimpedance] [Control] Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Darlan 2010 1 34 2 36 40% 0.53(0.05,5.57)
Huan-Sheng 2016 6 148 7 150 195% 0.87[0.30, 2.52) ——
Hur 2013 2 78 4 78  8.0% 0.50 [0.09, 2.65]
Onofriescu 2014 1 62 8 69 53% 0.14[0.02,1.08] -
Ponce 2014 12 101 8 88 30.8% 1.31 [0.56, 3.05) — g —— N_1152
Tan 2016 10 149 11 159 324% 097042, 222
Total (95% Cl) 572 580 100.0% 0.87 [0.54, 1.39]
Total events 32 40
Heterogeneity: Tau®*= 0.00; Chi*= 4.75, df= 5 (P = 0.45), F= 0% b 01 041 1 1¢0 1004

Test for overall effect: Z= 0.58 (P = 0.56)
Favours [bicimpedance] Favours [control]
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Cum Survival

[lporHocTMyeckasn LeHHOCTb onpeaesieHUs
BbIPa)XE@HHOCTU runeprugpatayum c nomouwbto BIA

3.5 1
3 -
relative hydration
status (%)
¥ < 15 25 -
> 15
foee » ' < 1g-censor£ o
T o > 15-censor 2 ¢
0.6 »% E 2-
l—- romn E
N 151 1
L L
1
0.2
N=269 =
00 ................................................
T T T T T T T 0 . .
0 12 24 36 48 80 72 Unadjusted Cox adjusted
Follow-up (months) analysis

- Relative hydration status > 5% - runeprugpartauns 6onee 2,5 n
- Unadjusted HR = 1.64,P = 0.033



BekTOopHbINM aHanun3 BIA — He ToNbKO cyxomn

BeC

MNoka3zaTenb paszosoro yrna (PY) buonmnesaHca ABAaeTCA afAeKBaTHbIM MAapaMeTpoM
B KOMMJEKCHOM OLLeHKe HYTPULLMOHHOMO CTaTyca NaLMeHTOB FreMOANaIN3a U MOXET
MCMNO/Ib30BaTbCS B BUAE CKPUHWUHI-METOAUKN AMArHOCTUKM HAPYLIEHUM NUTAHKS.
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®a3zoBbiv yroa (Phase Angle)

*  3aBMWCUT OT LLEe/IOCTHOCTM MeMOpaHbl KNETKM: HACbILEHHAs HYyTPUEHTaMU KIEeTK],
MMetoLas LesoCTHY0 MembpaHy 6e3 HapyweHun ee 3apaga, opmumpyet
6onbwmnm caBur gas. CHMXeHUe nokasaTens Ga3oBoro yria MoXeT roBOpUTb O
HeA,0CTAaTOYHOM MUTAHUUN KNETKU U USMEHEHUWN XapaKTEPUCTUK MeEMOpPaHBI.
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[TloueMy MynbTUYACTOTHBIM aHAIN3
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BekTOopHbIM aHanun3 BIA

e N306paxkeHne obuero conpoTuBaeHUs B CUCTEME
KOOPAMHAT C YY4ETOM AJ/IMHHbI TeNA U C ININNCAMM
TO/IEPAHTHOCTY

INnunc TonepaHTHOCTU
(pedepeHTHLIE 3HaYEHNS)

R/H



PedepeHTHbIe 3Ha4YeHUS 1 aHaIN3

* B 3aBMCMMOCTU OT CABUIra MO OTHOLLEHUIO K /I/IUNCAM
TO/IEPAHTHOCTU BO3MOXHO MHTEPNpeTUpOBaTb pe3yabTaT
nimMmepeHuna n=214 294, =183 982, 3=30 750
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BIA ananunsHoro 60ibHOro:;
«MpeanbHan» KAPTUHA
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BuoumneaaHc: 4ytTo HoBOro!?

 MoHUTOpP cocTaBa
Tena boaucrtart
MynstnCkaH 5000:

> 'amepeHuns Ha 50
yacToTax B
ananasoHe ot S Kl iy
no 1000 kly

- BEKTOpHbIN aHann3
BIA

o AHaNM3 BeNMNYUHbLI
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Anpobauusa Ha 6a3e CI16INBY3
«[opoackasn 6onbHMLa N215»

e Llenb: oueHKa BO3MOXHOCTEN NPUMEHEHUS
MYJbTUYACTOTHOM BromnegaHcHom cnekTpockonuu (MBC) B
ONTMMM3ALNM XUAKOCTHOrO CTaTyCa NALMEHTOB,
nosiyyatowmx nporpammMHeiv '

° 3ajauun:

> OnpegaesieHVe BAUAHUA KOPPEKLLMK CyXOro Beca no
pe3ynbrataMm MBC Ha BbIpaXXeHHOCTb apTepmraibHOM
rmnepTeH3nu

o OueHKa AMHAMMKM MOKA3aTesien Neperpyskm XmMaKoCTbio

> OnpegaesieHve BAUSAHUA KOPPEKLLMK CyXOro Beca no
pe3synbtatam MBC Ha 4acTOTy MHTpPaAMNaIN3HbIX
OC/IOXXHEHNW

o OueHKa AMHAMUKK paga NabopaTopHbIX aHA/IM30B



1n3anH nccneA0BaHuUS

Ananus KJII/IHI/IKO-J'I860paTOpHI)IX JaHHBIX 34 3

MCCila 40 HadaJia UCCICAOBaHUA

N3mepenue BIA, knuHuko-nadopaTtopHas

OLCHKA, paHIOMU3 Al

Hccnenyemas rpymmna — KonTpons — koppekuus CB

xoppekiyst CB o BIA 10 KJIMHAYECKUM JIAaHHBIM

3 Mmecsiua

N3mepenue BIA, kinnuko-naboparopHas

OOCHKa



Anroputm koppekunn CB B
- uccneayemoun rpynne

EN Koaddunment
< a
5 | Her rUApaTaluu A
1 —1a1>0HY<1n
CnaBur 110 ocu

BOIHO-

SJICKTPOJIMTHOTI'O

CONPOTUBIICHUSA Koppeknus Ha 1,5-2 kr
3a 1 mecsn
>05% |
Koppexkus Ha 1-1,5 kr

Koppeknus Ha 0,5-1 kr
50-75% 3a 1 Mecqn
KimHnyeckue npusHaku
<50% ne-/runepruaparanuu

[Tonnepxxanue

Tekyiiero CB



NcxoaHble KNMHMKO-NabopaTopHble
-~ XapaKTepUCTUKK rpynn NnaumMeHToB

| Mokasatenb |  WF(N=52) | KF(N=52) | P
] 63+13 63+15 0,9
1 9063 91477 0,9

Xp. MmomepynoHecdp pur 15 11 -

5 6 i

7 1 i

3 4 i

3 1 i

3 1 i

16 18 i

JlabopaTtopHble noKka3aTenu
Femorno6wuH, r/n 118+18 116417 0,59
AnbOyMuH, r/n 37,428 36,1+3,8 0,11
Kanbuni cbIBOPOTKMN, MMOJb/N 2,21+0,19 2,17+0,25 0,33
docdhop CLIBOPOTKM, MMOSIb/N 2,05+0,58 2,14+0,61 0,46
Kanun cbIBOpOTKU, MMONb/N 5,0+0,7 5,2+0,7 0,11
spKt/V 1,51+0,21 1,53+0,29 0,61
NPCR, r/kr/ipeHb 0,76%0,16 0,77+0,18 0,61



Pe3ynbTaTbl N€EPBUYHOM OL,EHKMN
nokasaTtesnen buonmMmneaaHca

Mapametp | Wr(N=s2) | KI(N=5) | P

PocTt, m 1,69+0,09 1,68+0,1 0,57
Bec, kr 73,21£15,2 75,7£16,3 0,41
NMT, kr/m? 25,515,2 26,815,2 0,23
Macca KneTok, Kr 25,415,3 25,416,3 0,99
BHeKJ'IeTO‘-II;IaFI 2143 20+ 0.38
Xnagkoctb, %

BHyTpI/IKJ'Ie'(I)'O‘-IHaFI OE4E 2446 0.44
Xungkoctb, %

KoadppumumeHT

rmnepruapataunn 1,1+1,6 1,2+2,0 0,89
(OHY), n

dasoBbIN yron, rpag 52+1,1 5,2+1,2 0,97
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CesA3b napameTpoB BIA ¢
nokasartessiMu CTaTyca NMTaHUSA

dY, rpaa.

OHY, n

r =-0,39; p<0.001 .

r =0,34; p<0.001

T
]

AnbbymMuH, r/n

Y, rpag.

OHY, n

r =0,44; p<0.001

T
1]

nPCR, F/KF/,EI,e“Hb -

r =-0,45; p<0.001

&

[

NPCR, r/kr/oeHb



Koppekuusa CB B uccnegyemon
rpynne

. PekoMeHOoBaHHas!:
| N_| Cpenmee, kr | Makc, kr | Mun, kr_
CHWXeHne «Cyxoro» Beca 26 -0,8 -0,5 -2,0
[NoBbileHWe «cyxoro» Beca 13 +0,7 +1,5 +0,5

MNoooepxaHue Tekyulero
«CyX0oro» Beca

13 . . i

PeanbHaga 3a 3 mecsua:

| N_| Cpeawee,kr | Maxc, kr | Mun, kr_

CHWXEHNE «Cyxoro» Beca 26 -0,7 +2,1 -3,2
[MoBbileHWe «cyxoro» Beca 13 +1,0 +3,5 2,1

MNoooepxaHue Tekyulero

13 -0,2 +1,5 -2,1
«CYXOro» Beca



CyMma ocnoxHeHUn Bo BpemMA I, cpeaHee

ZAnHaMmMKa 4acTOTbl OCIOXKHEHUA
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Yucno 3ann3oAo0B runepTeH3IuM B Mecsl,

cpenHee

AlMHaMunkKa 4acToTbl 3NN30A0B
noebiweHUAa AL cpean
rmnepTeH3nBHbIX NALUEHTOB
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AnHamuka AZl y rmunepTeH3nBHbIX
NnauneHTOB
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+ KOHTPOb 6anaHca XMAKOCTU Npu
Tepanum B peaHnMaLumu
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Nephrology Dialysis Transplantation

OBJECTIVIZATION OF “DRY WEIGHT” CLINICAL
ASSESSMENT IN HEMODIALYSIS PATIENTS BY MULTI-
FREQUENCY BIOIMPEDANCE SPECTROSCOPY WITH
VECTOR ANALYSIS

Konstantin Vishnevski', Ekaterina Dudash', Olga Domashenko’, Olga Volkova',
Blena Turbasova’, Bkaterina Frolova'

'St. Petersburg State Healthcare Institution “City Hospital Ne 15*, Dialysis department,
St.-Petersburg, Russia

Background and Aims: Hydration status is an important prognostic factor in patients
receiving hemodialysis (HD). An accurate hydration status assessment and determina-
tion of the euvolemia (“dry weight”, DW) target value is a difficult task and need to be
objectified by instrumental methods. One of these methods is the vector analysis of
multi-frequency bio-impedance spectroscopy (MBIS). The aim of the study was to
assess the effect of DW correction according to the results of a vector analysis of MBIS
on the blood pressure dynamics and the frequency of intra-dialysis complications.

Method: Total 104 patients were included in the study. The mean age was 63 11 years,
mean duration of renal replacement therapy was 91+ 68 months. Patients were ran-
domly (block randomization) divided into the study (SG, N=52) or control (CG,
N=52) groups. In the SG, the correction of DW performed according to the results of
the MBIS vector analysis using the Bodystat MultiScan 5000 analyzer (Bodystat Ltd)
with specially developed correction algorithm (figure). In the CG the correction of DW
was carried out only according to clinical indicators. Within 3 months before and 3
months after the initial assessment of DW the blood pressure during HD and the num-
ber of intradialytic complications were recorded in all patients.

Results: In the SG, DW was increased in 13 patients by an average of 1.0£0.9 kg,
decreased in 26 patients (-1.1%0.7 kg) and did not change in 13 patients. In the CG,
DW increased on average by 1.3+0.9 kg in 19 patients, in 27 decreased (-1.2+0.8 kg)
and in 2 did not change. In patients who had a history of increased blood pressure dur-
ingdialysis, in SG the frequency of hypertension episodes decreased from 3.8 to 1.1 epi-
sodes per month (p=0.02), in contrast to CG (from 2.4 up to 2.3 episodes per month,
p=0.87). Also, among patients initially prone to hypertension in SG, in contrast to CG,
adecrease in systolic blood pressure was observed both before the HD (from 163* 16 to
143% 10 mm Hg, p=0.004) and after the HD (from 151%23 to 13015 mmHg,
p=0.02). No changes in the frequency of episodes of hypotension and diastolic blood
pressure during HD were observed either in the study or in the control group
Conclusion: Objectification of the dry weight clinical assessment of in HD patients
using multifrequency bioimpedance spectroscopy with vector analysis can help to
reduce the complications rate and arterial hypertension severity.
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e KnnmHuyeckas oueHka ctatyca rmapartaumm
nauveHTos [ [l 4o/KHA CONPOBOXAATbLCA
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* bronmnegaHc — NpoCTOM B NPUMEHEHNU U
MHTepnpeTaLuum MeTo OLeHKM cTaTyca
rmaparaumnm

* BekTOpHbIN aHann3 buonmnesaHca ABASETCA
No/1Ie3HbIM MHCTPYMEHTOM Kak C NO3MLUU
onpejesieHUda cTaTtyca rmgpartaumm, Tak 1 OLeHKuU
cTaTyca nutaHua naumeHTtos [ [l

* B yCc/n0BMAX MHTEHCMBHOM Tepanumn bnommnesaHc
NO3BO/SET YTOYHUTL CTATYC rngpartaumm B atobou
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