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Che New ﬁﬂl’k Times KomMbuHaLMA HOBbIX TEXHOMOTMI - PeAaKTUPOBAHUS FeHOB,
KMOHMPOBaHAA 1 AOCTKEHUS TpaHCnnaHTauum
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N TONbKO B HaLLW AHW NOABUANCH MOAeNn
KOTOPble MOXHO KYMUTb Ha PbIHKE, HO Aaxe
ceiyac ctommocTb He MeHee 4 000 000 py6.
TakyM 06pa3oM 06 06LLe0CTYNMHOCTY FOBOPUTL
foKa He MPUXOANTCS

[lyTb Noka 23 roga
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CTABUIIBHOCTb APTEPUATBHOIO OABNEHUA Y NMALVIEHTOB HA B

3MNT AAET NPEMMYLLECTBO B BEI>)KUBAEMOCTU

Blood pressure stability in

hemodialysis patients

confers a survival advantage: results from a large

retrospectlve cohort study

son Jr* and Nathan W. Levin'?

KaK NoBbILEHWe, TaK U
AL

CHUN>xXeHue
CBA3aHbl C XyaAlMMU ncxogamm

fassachuserts, USA

between changes in systolic and diastolic
and the use of cardioprotective drugs on
dent hemodialysis patients, was examined in
we cohort study. Pre-hemodialysis systolic and
pressures were averaged over the first month
5. Slopes, reflecting temporal changes, were
inear regression of systolic blood pressures
sion was used for survival analyses. Patients
tratified into four cohorts (below 120, 120

50 0 180, and above 180 mm Hg) and further
subdivided into groups with stable (no more than a 1-mm Hg
hange per month), increasing (over 1-mmHg per month),
pcreasing (less \han 1- mmHg permonﬂ't}dopnduﬂng

more in the second year. In 10,245 patients (59% prescribed
cardioprotective drugs), both increases and decreases

in all ranges of blood pressure were associated with

worse outcomes, whereas stable blood pressure had a

sum\rab a.chant.age at all levels ol’ systolic and diam:ﬂl:

survi'\ml. W

and senslmi!)r analyses
confirmed the primary findings. Therefore, previous temporal
trends need to be considered in patient care, and the use
of cardioprotective agents is associated with enhanced
survival at all blood pressure levels.

Jochen G. Raimann et. al. Kidney International 2012, Vol 81, 548-558

mann‘” Len A. Uswyat', Stephan Thijssen'?, Peter Kotanko', John Ragus’,

Institute, New York, New York, USA;: “Beth lsrael Medical Center, New York, New York, USA and Fresenius Medical Care

In the general population, a strong association cxists between
elevated 5!:5"’]1': and diastolic bload pressure (SBF, DEP) and
mortality." A recent meta-analysis showed that lower SBP and
DIBF are associated with a lower risk for stroke and ischemic
heart disease at all ages.”

In the majority of hemodialysis patients, predialysis
BP measurements are above normal ranges.® The Kidney
Discase: Improving Global Outcomes recently reviewed
current views, and concluded hypertension te be ubiquitous
in this population, and suggested the general use of cardio-
protective drugs (CPD). Kidney Discase Outcomes Quality
Initiative recommends, without evidence from randomized
comtrolled trials, BP goals below 140/90 before hemodialysis
and 130/80 mm Hg after hcmndlalysls

Similar to the 3 in h
patients the rchmmhup between BP-and momhty is
U-shaped in hemodialysis patients."™ " Deviations of BP
levels associated with [avorable cutcomes in hemodialysis
patients as compared with those in the general population
have not been satisfactorily explained. It is remarkable that
most studies consider the patients” average BP level as the key
prognosticator, ignoring temporal trends and the potential
impact of changes in BF.

This abservational cohort study (www.clinicaltrials.gov:
#NCTO1330004) examined the evolution and temporal
changes in 5BP and DBP of incident patients over the first

dialysi
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BNUSIHWE M’MNOTEH3UW, CBA3AHHOM C AVANM3OM, HA B/BRAUN
BbDKVUBAEMOCTb U KAYECTBO XKU3HW

CmMmepTHOCTBL KomMopOunaHOCTb U Ka4eCTBO XXU3HU
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> [emogMHamun4yeckasa HecTabunbHOCTb
npv remoananuae - YyacTtoe
OCITOXHEeHMe.

» [lo oueHkam, IDH BcTpeyaetcsa B 20-
30% ceaHcos HD (B 3aBMcuMOCTU OT
onpenenexHus IDH)

» B gmnannsHon nonynaumm Bce vawle
BCTPEYaoTCs NOXWUIble NauneHTbl Co
3Ha4YUTENbHLIMU COMYTCTBYHOLLMMM
cepaevHo-CcoCyanCTbIMM
3aboneBaHUsAMN.

NMpodunaktuka WAl umeeT BaxkHoe 3Ha4YeHue B
PYTUHHOM Ouanuse. 13




CUCTEMbI BUONTIOMMYECKOW OEPATHOW CBA3W B/BRAUN

SHARING EXPERTISE

Cucrtembl
ounonornyeckon
obpaTHon cBA3U

Ha OCHOBE apTepuanbHoro
OaBneHns

Ha ocHoBe o6bema KpoBu




B/ BRAUN

SHARING EXPERTISE

Cucrtemsbl
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multi-wavelengths
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COBPEMEHHOE COCTOAHUE - KOHTPOJ1Ib OBbEMA KPOBW

MoHuTopuHr o6ema kposu (BVM)
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COBPEMEHHOE COCTOAHUE - KOHTPOJ1Ib OBbEMA KPOBW

MoHuTOopuHr o6ema kposu (BVM)

» B cooTBeTcTBUU C NUSBMEHEHNEM
remaTtokputa AN nameHset ckopoctb YP

» B cootBeTCcTBMU C UBMEHEHMEM
remaTtokputa AU nameHseT ypoBeHb
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Frequency of dialysis
hypotension, %

Femoduanu3 ¢ KOHMposiemMm
obbema Kpoeu y nayueHmoe ¢

2urnomoHueu
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Sequence 2

Blood volume controlled hemodialysis in hypotension-prone
patients: A randomized, multicenter controlled trial

AnTonio SaNToro, ELENA Mancing CaArvo BasiLe, Lutct Amoroso, SaLvatore Di GiuLio,
Mamo UsseErT, GIULIANO COLASANTT, GIUSEPPE VERZETTI, ALESSANDRO Roceo,
Enrico Imiasciaty, Grovasnt Panzerra, RORERTO Bovrzawt, Fario Granpi, and

Mauvrizio PovLaccmmr

Pariicipating Nephrology and Dialysis Units: Policiinico 5. Grsoin Malpighi, Bologna; Ospedale Provineinle Civile, Marting
Franca; Ospednle 5. Camiilo De Lellis, Chier; Ospedale G.8. Grassi, Ostla Lido; Ospedale Provinciale, Leno; Ospedale 5
Curlo Borromeno, Milano; spedale Regionale Maggiore Della Carits, Novara; Ospedale Provinciale Vittarie Emanucle 11
Gorizia; Ospedale Provinciale Maggiore, Lodi; Ospedale Regionale Muaggiove, Trieste; Modena University, Foculty of Medicine,

Modens, and Hospal S.p.A, Bologna, ftaly

Blood volume controlled hemodialysis in hypotension-prone
patients: A randomized, mullicenter contralled trial,

1 nTud F1) EAES e[
ther of the study - AH or BABA, each lasting
L

£ e I

Fenwirs. A 30% reduction in intradialytic hvpotension (TDH)
evenls was abserved in treatment B as comparad with 4 (23.5%
ve. 33.3% , P = [004). The reduction was related to the number
of IDH in treatment A (y = 0.84x + 5, r = 04 P < 0.001): the
more IDH episodes in treatment A, the betler the response

in treatment B. The best responders to treatment B showed

responders (= 0.04). A 10% overall reduction in inter-dialysis
symptoms wes obtained alse in treatment B compared to A
(P < 0001). Body weight gain, pre-dialysis bload pressure,

intradialytic weight loss ag well as Ku'V did not differ betwesn
the two realments.

CHmXeHne nHTpagmanmnaHon runoteH3mm Ha 30%

P jalylic hypotension atfects twenty
ta 50% of end-stage renal disease (ESRD) patients dur-
ing their regular dinlysis therapies [1, 2]. Hypatension epi-
sodes are frequently complicated by symptoms of dizzi-
ness, weakness, nausea, cramps, blurred vision and fatigue
oecurring during the blood pressure falls and often per-
sisting after the hemoadialysis (HD) session. As a resull,
intradialytic hypotension (IDH) greatly contributes 1o
overall patient morbidity and nol only limits Auid re-
moval during a dialysis session, but also incresses the
need for nursing intervention.

Antonio Santoro et. al. Kidney international 2002, 62, 1034-1045 18
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CnepoBaTenbHO, Anann3Hbln nepcoHarn
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Critical Evaluation of Blood Volume
Measurements during Hemodialysis

Judith ). Dasselaar® Frank M. van der Sande™ Casper M. Franssen?

*Ditvision of Mepiroiogy, Departmant of ITtermal Modicing, Unkersity Sackcsl Contar Groningan,
Groningsn, and *Difkion of Nephrology, Dispartmeant of Intermal Madicing, Lnksriy Hospitsl Massirict,

Mazstricht, Tha Methartands:

Kay Wards
Blood voluma - Fluid overlaad - Hamodialysis - Hypotension

Abstract

Dwwicas that continugusly measurs relative blood volume
(RBV) changas during hmudiaiysis (HOY am increasingly
usad for tha pravention of diakysis bypotansion and finse-tun-
ing of :i',l waight. Howaver, REV mamuremenits ar subject
o warious limitations. First, REY devicas provide information
on refative blood voluma changes but not on alsalute blood
woluma. Since blood woluma varies with the ydration sta-
s, identical redusctions of BBV may result in vary differant
absoluts blood volumes at the end of HOL Second, REY
changes undarestimats tha change of total bood volums
dug to translocation of lowar-hamatocrit blood from tha mi-
crodroulation to the contral ciroulation. Thied, changes in
posture bafore and during HD, food intake, ewandss, and ad-
ministration of intravenous fluids may influenca the validity
of tha REY mexsuremant. Fourth, results obianed by various
FEV dovices :.tm hrgn mbu'd-nm diffarences. Fnally. al-

= h:fp-uhﬂmu'l fnmk diakysis f‘rp-alnnmn-urﬂ'ruu:urswfw‘
ha cardiosasoular compansatory mechanisms can no lond
o Dumpm.'.mn for tha reduction in blood woluma. Thare ]

gx staff should mot sacdusvely foowe on REY)

to fadlitats cardowascular compansatory mechanisms, a.g.
bry bowaring didfysate temparatura. In the opinion of the au-
thors, routing REY manitaring should bo used with caution
uritil the major concephul and mathodalogical problems
that are inherent to the indirect REV estimation anes darified.

Copyright & 3713 5 Karges G, Rausd

Imtroduction

Devices that nonimasively and continuonsty measare
the change in relative blood volume (REY) during hemo-
diabysis {HID are increasingly wsed for the prevention of
dialysis hypotension and fine-tuning of dry weight [1-3].
The falll im blpod volume during HID resalts from the im-
balince between the nhmfiliation rate and the plasm
refilling rate |4, 5. The wse of the RBY devices is based
cn the optimistic belief that dialysis lypotension can be
avoidad as long as the KBV stays on the safe side of 2 crit-
ical individual threshold, and that postdialysis target
weight is probably correct as long as the chamge in RBY
fallows am inbermediate course that is neither flat or too
steep [&, 7]. These assumptions may be true at the popula-
tiom level, but, currently, evidemce-based protocas an
biow o use KBV changes for the optimization af the di-
alysis prescription of the individual patizmt are lacking.
Furthermare, the messnrement of REY & sabjsct 1o con-

20
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lpochunakmuka anu3zoodoe
oduaslu3Hou 2unomeH3uu ¢
noMouwbrO0 cucmema KOHMpPOoIsisi
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Severe hypotension

Mild hypotension

'm No ABPS 0 ABPS|

Prevention of dialysis hypotension episodes using fuzzy logic

control system

Elena Mancini', Emanuele Mambelli', Mina Irpinia', Danila Gabrielli*, Camelo Cascone®
Ferruccio Conte® Gma Meneghel®, Fou:o Cavatorta® A[Dmdrn Antonelli’ Gluv:pp-r '\"l“ﬁg
Antonio Dal C‘anlnn Lmnardn C’agnnll . Filippo Auu'l[a . Fulvio Fiorini . Enzo Gaggiotti”,
Giorgio Triolo™ T\.’Ll.alir Nuzzo' and Antonio Santoro’

Mephrology and Dialyas Departments of "Nephrology, Dialysis and Hypertension Division, Policlinico 5.Orsola-Malpighi,
Bologna, Italy, 2\()sp:dal: Regionake, Aosta, 1’()speda|e 8. Giacomo Apostolo, Castelfranco Veneto (TV), 4()srlcclalc Uboldo,
Cernusco sul Mavigho (M1}, “Ospedale Civile Dola, *0spedale Civile, Imperia, ‘Ospedale Campo di Marte, Lucca,
*Fondazione 5. Maugeri, Pavia, "TROCS Policlinico §. Matteo, Universiti di Pavia, "Ospedalke degl Infermi, Rimini,
"IROCS *Casa Sollievo della Sofferenza’, §.Giovanni Rotondo (FG), “Ospedale dei Fiori, Sanremo, “Policlinico Le Scotte,
Siena, "*Azienda Ospedaliera C.T.0., Maria Adelaide Civile Torino and “Ospedale Pia Fondazione *Cardinal Panica’,

Tricaze (LE), Italy

Abstract
Backgrownd. Automatic systems for stabilizing blood
pressure (BP) during dialysis are few and only control

those wvariables indirectly related to BP. Due 1o
complex BP regulation under dynamic dialysis condi-
tions, BP itsell appears to be the most consistent fnpui
parameter for a device addressed o preventing dialysis
hypotension (D).

Methods. An aviomatic sysiem (ABPS, automatic
blood pressure stabilization) for BP control by fluid
removal feedback regulation i implemented on a
dialysis machine (Dialog Advanced, Braun). A fuxey
logic (FL) control runs in the sysiem, using instanta-

- were alternated
S sessions per patient (674

Results. Dc:-.pl[:: Lummmbl.c treatment times and UF
volumes, severe DH appesared in 8.3% of sessions in
treatment A ws 13.8% in treatment B (—39%,
P=0.01). Mild DH fell non=significantly {=12.3%).

planned body weight loss was not achieved and dialysis
Lime was prolonged.

Conclusions. In conclusion, FL may be suited 1o
interpreting and controlling the rend of a determined
multi-variable parameter like BP. The medical knowl-
edge of the patient and the consequent updating of
input parameters depending on the patient’s clinical
conditions seem to be the main factors for oblaining
optimal resulis.

Keywords: biofeedback control; blood pressure;

dialvsis hyvpotension; fuzzy control; haemodynamics

o e, e o 1 e g
the patient (hwlration, anaemia, cardiovascular patho-
logies, eic.), real prevention is almost unattanahble.

In an attempt to introdwee something really new, as
comparad with traditional preventative measures
(bicarbonate dialysis, fasting dialysis, adequate dialysis
sodium, ete. largely resulted in being ineffective), over
the past decade different systems have been devised
and integrated into the dialysis machine, in order to

Mancini et. al. Nephrol Dial Transplant 2007, Vol 22, 1420-1427 23
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ABTOMATUYECKNN MOHUTOPWHT ALl B/BRAUN
CHWPKEHME VS. MOOBEMA
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ABTOMATUYECKNIN MOHUTOPWHTE AL B/BRAUN
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N3SMEPEHWE HA NMOOABbEME
BbICOKAA HAOEXHOCTb

v" TexHn4eckas Hale)KHOCTb U3MEPEHUS
NHNAUMN Obina noaTBepXxaeHa
BanngauMOHHbIM UCCiegoBaHUEM B
cootBeTcTBUKU co ctaHgapTom NIBP 80601-2-
30.

v' CTaHOapTHOE OTKITOHEHMUE:

Cuctonuyeckoe.: 2,40 mm pT. CT.,,

HOwnactonunyeckoe: 1,92 mm pt. CT.

- B npeaenax, Tpebyembix ctangaptom 80601-2-30

B BRAUN

SHARING EXPERTISE

mmHg

200 —

150 _
135

100

50 -

B BP: 125/83
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BIOLOGIC FUSION - KOHTPOJb o
CUCTONMYECKOIO Al

ALl (WM. pT. cT.) OueHka TpeHOa apTepualnibHOro gasrieHns
A v  OueHka auctaHumm 4o UHAMBUAYanbLHOro
KpuTtnyeckoro yposHa Al
v TpeHa 2 nocnenosatenbHbix AL (4o 30 MUHYT)
T v Al (no 90
v TpeHp 3 nocneposaternbHbix ALl (A0 90 MUHYT)
v TpeHa 5 nocneposatenbHbix All (4o 120 MuHyT)

120 T @ ‘I ® - 5
i »
!
i
|
i
i
|

nHAMBUAYanbHbIN KpUTMYECKUn yposeHb AL

80 =T

i i i i i i i i i i >
0 20 40 60 80 100 120 150 180 210 230 Bpems (MUH)
YO > = 65%
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BIOLOGIC FUSION - KOHTPOJb BIBRAUN
CYCTONMYECKOIO Al

KpaTkocpo4iHbIN
TpeHg A
\ Cuctonuyeckoe Al

[JuncTtanumna oo

KPUTNUHECKOIo '

YPOBHS

[ONroCpOYHbIN /

TpeHa AL

Puck runoteH3umn
(0...100%)

30



BIOLOGIC FUSION —OTHOCUTENbHbIVM OBEbEM KPOBW B/BRAUN

SHARING EXPERTISE

OTHOCUTENbHbIN 06EM KPOBU

31



NPAHLUNIM PABOTHI
OATHNKA TEMATOKPUTA

CeHCOopHOoe YyCTPOMNCTBO COOAEPXKUT

cCBETOAMNOObI YETbIPEX Pa3HbIX OJTMH BOJIH.

» 660 HM, 805 HM ana remornobuHa
» 1450 Hm 1550 HM ans Boabl

» 600 Hm oo 2600 Hm Oetektop InGaAs
(apceHug rannna-nHaus)

MHorosonHoBoun
cBeToauon

[laTymnk
TemnepaTtypbl

InGaAs

B/ BRAUN

SHARING EXPERTISE
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OATHNK TEMATOKPUTA U B/BRAUN
HACbIWEHNA KNCITOPOOOM

= PacyeTHble 3HadyeHnss HCT n SO, ocHoBaHbI
Ha anuHe BonHbl Hb 1 BoAbI.

= OTHOCUTENbHLIN 0BBbEM KPOBU
paccunTbiBaeTca no 3HavyeHusm HCT, roe

H CTCTapT

RBV:( —1)*100

H CTTeKyLuHﬁ
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BIOLOGIC FUSION —
OTHOCUTEJbHbLI OBBEM KPOBMU

B BRAUN

SHARING EXPERTISE

10 min.

RBV (%)

| | | | | | | | | | | >
0 20 40 60 80 100 120 150 180 210 230 Bpemsa (MuH)
» YeM Kpy4e YKITOH TeM Xyxe
BOCMOSIHEHNE

» CkopocTb YO
KOHTPONUpyeTcs yxe npu
HaknoHe RBV >5 % / 4
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BIOLOGIC FUSION - UTOFI B/BRAUN

SHARING EXPERTISE

Cuctonuuecoe Al Puck T'vnoteH3un 1

2 |

O6patHaga ceasb no ALl

OueHka
Pr1&PIr2
0...100 %

PacueTt agpekBaTHOM

ckopoctun YO

HTR CkopocTtb YO

Pvck f'mnoteH3un 2 O6patHas cssasb no OLIK

36



NMPAMEP 1 B BRAUN

CUCTOIIMHECKOE A N RBV CTABUIIBHOCTb B
UF Rate + Systolic Pressure
O6bem Y® = 4000 mn “ lH

Bpems Tepanumn = 4 yaca
Makc.pacxog YO = 160% i
HwxHWiA npegen -
CUCTONMMYECKOrO AaBneHus

00 — 114
= 80 mm pr. n

400

UF Rate + Relative Blood Volume
(Ta|<>|<e NCnonb3yeTcAa ansd i

| 2400 1000
ByayLmx nevyeHmnn)

98.0

96.0

94.0
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NPUMEP 2 BIBRAUN
CMCTO”ML"ECKOE AD' N RBV CTAEM”bHOCTb SHARING EXPERTISE

UF Rate + Systolic Pressure
mlih mmHg
2000 150
1600
1200
800

400

e o 100
0:00 300 hzmin

UF Rate + Relative Blood Volume
i

2000
1600
1200

800

400

(1]
0:00
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NMPAMEP 3 BIBRAUN
GHMSOH FMHOTEHSMM SHARING EXPERTISE

UF Rate + Systolic Pressure
mlfh mmHg
2000 140
1600
1200

800

400

e
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OTKNOHEHUA B 00e CTOPOHbI OT LIENEBOro BeCa CBsI3aHbl C p———
pMCKOM CMepTl/l SHARING EXPERTISE

mnaumemos KpYNHOW ananusHou
cetn — 2,1 roga HabnogeHus

1.8

=

=L 1.36
ox 167 128 1.24 130 (1.21.1.54)
% 8 (1.08-1.50) (1_(::;-1_43) (1.14-1.49)
8 m 1.18
m —
g 14 (1.21-1.54) 117
oo (1.06-1.30)
= 5 .
E2 @
82 12- *
o T ’
2y s
O35 1 1.00

E m 6,6% rpynnb (ref.) 14,6% rpynnbl

o\o o\o o\o s\e c\e o\o o\e
o > N © 2 o3 o
4 oy N N 0y <
AonA ceaHcoB ¢ BecoM nocne [ Aona ceaHcoB ¢ BecoM nocne A
Ha >2 Kr HIKe UeneBoro Ha >2 Kr BblLLE L|EneBoro

Flythe JE et al. Associations of Posthemodialysis Weights above and below Target Weight
with All-Cause and Cardiovascular Mortality. Clin J Am Soc Nephrol. 2015;10(5):808-16



[MABHOE BIBRAUN
BIOLOGIC FUSION SHARING EXPERTISE

V' ABTOMaTu4eckas perynsumsa ckopoctn YO non koHTponem AL u
OTHOCUTENBbHOIro 0bbeMa KpPoBU

v' OTHOCUTENBHLIN 06BLEM KPOBM JaeT NpeacTaBreHne 0 BO3MOXHOCTSX
BocnaneHma obbema, a crnegoBaTenbHO M O cTaTyce Cyxoro Beca

v" Bcero 10 namepenuin ALl 3a 4 yaca nevyenHus
v YnobcTBo

v" TapaHTuUs OOCTUXKEHUS 3aJaHHOro oobema YO
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OTYEIO BbIBAET TMMNOTOHUA (T TUTIEPTOHUA)

TMMNEPTOHNA

MTMMNOTOHNA

B. Braun Melsungen AG

CpepHee Al (mmHg)

130

120

110

S

Lol
o

00
o

~J
o

=)
o

%
o

' Bbicokoe obLee BblcokniA nHaeke
nepudepnueckoe MOLLHOCTM
COMPTUBIEHWE cepaua

| (35.4%) (12.5%)

N
Normal
(6.9%)
|
HW3KWiA nHoeke Huakoe obLee

l MR nepudbepuueckoe

CepAla COMPOTMBMNEHNE
(32.6%) (12.5%)

1.0 15 2.0 25 3.0 35 4.0 45 5.0 5.5
CepaeHblid tHAEKC (I/MKH)

B BRAUN

SHARING EXPERTISE

Doenyas-Barak K et al. Non-invasive hemodynamic profiling of patients undergoing
hemodialysis - a multicenter observational cohort study. BMC Nephrol 20, 347 (2019).

doi:10.1186/s12882-019-1542-4



BENOUMMIMNEOAHC OAHOIO CEPAEYHOI O COKPALLEHIA B/BRAUN

SHARING EXPERTISE

aKpbIT aopTaanbM KnaraH

MaKCnMalribHOe N3SMEHeEHUE COMNMPOTUBIIEHNA
OTKPbIT aOpTaﬂbeIIZ KinaraH

Doenyas-Barak K et al. Non-invasive hemodynamic profiling of patients undergoing
hemodialysis - a multicenter observational cohort study. BMC Nephrol 20, 347 (2019).

B. Braun Melsungen AG k
doi:10.1186/s12882-019-1542-4



OANBHENLLIWMN PACYET NMOKASATENEW FTEMOANHAMUKNA

B BRAUN

SHARING EXPERTISE

B. Braun Melsungen AG

Heart rate HR YacToTa cepAeyHbiX COKpaLLLeHUN 4CC
Mean arterial pressure MAP CpepgHee Al = 2/3 cuctonnyeckoro + 1/3 Anactonmyeckoro CAL
Stroke volume SV YpapHbii 06bEM (0AHOro CoOKpalleHus) YO
Cardiac Output CO CepaeyHblit BbI6BPOC (MMHYTHBbIN 06BEM KPOBOOBpaLLEHNS) CB
CO=SV*HR CB=YO*4CC
Body Surface Ajusted SV = Sl stroke index SI CKOPPEKTUPOBAHHbIV NO NJOWAAM NOBEPXHOCTU YAAPHbIN 06BEM YU
Body Surface Ajusted CO = Cl cardiac index Cl CKOPPEKTUPOBaHHbLIV MO NIOLLAAN NOBEPXHOCTU CepAeYHbIi BbIBpoC (0]
Total peripheral resistance index TPRI NHaeKc obuiero nepmdepryeckoro ConpoTMBAeHUA n-onc
~TPRI=VIAP7{CI*80]
Cardiac power index CPI NHaeKkc mowHocTh paboTbl cepaua MMC
CPI = MAP*ClI/451
HOpMElﬂbeIe 3Ha4YeHunAa Cpe,que 3HavYeHunAa
CAL (MAP) 70-105 mm.pT.CcT 88 MM.pT.CT.
cKn (Cl) 2,5-4,0 n/MunH/m? 3,25 n1/MuUH/Mm?
n-0nc 1600-3000 anH*c/cm>*m?
MMC 0,45-0,85 B1/m?

Doenyas-Barak K et al. Non-invasive hemodynamic profiling of patients undergoing
hemodialysis - a multicenter observational cohort study. BMC Nephrol 20, 347 (2019).
doi:10.1186/s12882-019-1542-4



B BRAUN

SHARING EXPERTISE
TMNOTOHNA rmnepToHnA
| MowHocTM cepaua 1 Orc 1 OrcC 1 MOLHOCTM cepaua
d CUCTOIIn4yeckasd . ,D,MC(*)yHKU,Mﬂ I i % NOBbILLEHHAS | !
ﬂMCprHKLMﬂ aeToHomron HC | cnMmnaTtmn4yeckKkasd * rmnepBonemMu4d
s [uacTonuyeckas * nepeso3vpoBka P
[UCDYHKLMS MMMNOTEH3UBHBIX aKTUBHOCTb
* B-6bnokaTtopsl, * OxraxaeHue auanusata | '
BrnokaTopbl KanbuneBbIX MUOOPAPUH I |
KAHANOB | s CLskenne Nogk * papmakonorunyeckoe * CHWXeHWe LieneBoro
* 1 LieneBoil BeC u/nnm MpenapaTos, cHukalowmx | | Losil il '] Beca
yMeHbLNTL YP B NOCT-HarpysKy | 121

NAHAM3Ad BENWLBHNGU IN1NJO1UY

~

Doenyas-Barak K et al. Non-invasive hemodynamic profiling of patients undergoing
hemodialysis - a multicenter observational cohort study. BMC Nephrol 20, 347 (2019).

B. Braun Melsungen AG
doi:10.1186/s12882-019-1542-4



NOMOLLb B OMNPEAENEHNA U IOCTMXKEHWNIN CYXOI'O BECA B/BRAUN

SHARING EXPERTISE

BrnonmneaaHc, BeKTOprIVI aHannms

BodyStat MultiScan 5000

Biologic Fusion

C MOHUTOPOM o6bema KpoBu

BP: 125/83

_— HoBasi cuctema nsmepenusa Al




DIALOG IQ
TBOU 4 OKHA

[do3a puanusa

Hosasg SNCO TtexHonorus

Adimea - namepenue
JAnan3Hon Ao3bl B NH0O0M
pexume Tepanmm
(SNCO, HD, HDF)
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Cea3sb std Kt/V ¢ netanbHOCTbIO B/BRAUN

SHARING EXPERTISE
Da Vita — 109 Tbicauy
naumneHToB

1
8000

T
2000

= =
5 T -
S o 2,1 2,3 0~ 111
3 . 5 2,1 L 2,3
8 o = 8 £ B g
@ ] u = i1} o
13 = o [ | L —
= ] i il E 5= -
g7 g 57 N i =
< o o

o N LS5 '8 il | ©=
) B o o~ [ =
o - [~ = _ 1
S g 8 N - 2
g- S 7 =3 ‘\\ ’_—I’/ g
= = o MR =7
I o~ % -— \\ TH9T ERREEENS e
g [ ‘M::::'"r' ~1.) S .
2 2
T
O w = I:I—:

T T T T Q =

15 2 25 3 pye :

0buwi std Kt/ AvanuaHelid std KtV

Y nauueHToB ¢ stdKt/V<2,1 pucku nporpagmeHTHO Bo3dpacTatoT, npu stdKt/\V>2,3 panbHenwero
CHWKEHNA PUCKOB MPaKTUYECKM He NPpONCXoanT

Rivara MB et al. Weekly Standard Kt/V,,., and Clinical Outcomes in Home and
In-Center Hemodialysis. Clin J Am Soc Nephrol. 2018;13(3):445-455.



OOHOUIONbHbLI ANANNS
A MOYEMY Bbl 1 OA

vV V. V Y VYV V

[Tpn CROXHOCTSX C COCYAUCTbIM OOCTYINOM
[Mpouwie ona men nepcoHana

CtapT guannsa Ha ceexen uctyne
N3beraHne ueHTpanbHOro Karetepa
ExXeoHeBHbIE nNpouenypb!

MeHbLe 6onu = b6onblue KOoMNanuHc

B BRAUN

SHARING EXPERTISE

Daniele Marcelli, MD, PhD, MBA
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OOHOUIOJIbHbIV ANATING B/ BRAUN
OTKPbITbIE BOIMPOCHI

» KnuHuyeckue
> - MeHbLe go3a gnanunsa
- OrpaHn4eHHast CKOPOCTb KPOBOTOKa

- Hawe Tpesorun

50



OPYTUE NMPEMMYLWECTBA OOHOUTOJIbHOIO rEMOONATINSA C
oAaHMM HACOCOM B/BRAUN

BOJIEE BbICOKAA CTABUJIbBHOCTb AO3bl AUAJIU3A
KOS®OULIMEHT BAPUALIMM OEPABOTAHHOW KPOBW

B. BRAUN DIALOG IQ  5.28%,

FMC 5008 8.51%.

OTIIMYHAA NPOU3BOAUTENIBHOCTb C AOCTUXEHUEM OO3bl

MEOWNAHA ONLINE KT/V HA B. BRAUN DIALOG IQ
1.24 (25-75 NMPOUEHTWIIN : 1.15-1.40)
ANOJTIA CEAHCOB C KT/V>1.20  60.3%.

JocTmkeHmne go3bl Anannsa B CIOXKHbIX ) )
CUTYaLINSIX Daniele Marcelli, MD, PhD, MBA 60



SAKJTFOUEHUWE B BRAUN

SHARING EXPERTISE

B cnyyae, ecnun ogHa nrna siBRAseTcs nyywumMm BapuaHToM Ans naumMeHTa, npemMmyLlecTea
HOBOW CUCTEMbI C OQHOM UIMOWN C OAHUM HAaCOCOM, @ MUMEHHO

*  [OKasaHHbI Bornee BbICOKM COBOKYMHbIN O6bEM KPOBH,

* aBTOMaTM4Yeckasi perynmpoBKka KpoBOTOKa 6e3 aBapUMHbIX CUIHANoB U

» [lpocTtoTa ucnonb3oBaHus AnNa MmegnepcoHana —

obecneynBatoT 6oree BbICOKY 3PDEKTUBHOCTb NIEYEHUS, YHEM OObIYHbIE CUCTEMBI C ABYMS]

HacocamMun 1 oaHON UTTOoN.

Daniele Marcelli, MD, PhD, MBA 61



DIALOG IQ
TBOU 4 OKHA

A
UG LIVIVIVAD

AYHOJSIN ]

TY-0.K L
._\'J,h

FlOBA¥

ANdimeaa' D s~ 1epeHne

HVic

1ISAOVI 405bl B

= |;v I._I DHEY

ro®

Xevonta — membpaHa ¢
OTITMYHOMW TOYKOM
oTceveHns

ABTOMaTmn4yeckas
yCTaHoBKa obbema
3amelleHus npu 0o

\Vil

DG VIR

MV

lag e
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3050 000 Bupyc 'epneca 108 =100 000

000 (He cumTas 06onoYKM) BRAUN
3T0 npnbnunauntensHo B 60 pas SHARINR. EURERLGE
MeHbLUe JunamMmeTpa
2550 000 spuTpoLmTa
' b-nunonpteunH; 2400 000
2050 000
1550 000
1050 000
IgM; 970 000
|
550 000

Ane6ymun; 67 000 19G; 150 000
Mem6GpaHbl
50 000 / cieaom 105



YnaneHue BeLlecTB

CO cpefiHEW MOJIEKYNSAPHON Maccoun

9710 BewecTa (=500 [Ja n <60 000 fa).

YBernunyeHne BpeMeHu

YBenunyeHune 4yactoThbl

[oCTuXeHne KOHBEKLMOHHbLIX 06 beMOB (2411)

[MpogomkaeTtca urpa:

YaannTtb U COXpaHUTb YaCTUYHO-U3BECTHbIE MOJSIEKYIbI
Yyepes CUTO C pasHbIMU OTBEPCTUSAMMU

(yopansem B2 coxpaHsiem anbbymuH W.T.4.)

H O
Nf
f/(
HN T

CHs

KpeaTuHuH
113,12




Ctount nn?

https://www.uremic-toxins.orqg/

Cpeau 6onbLioro pasHoobpasus
YPEMUYECKNX TOKCUHOB Y MHOMMX HET
YeTKUX NaTonorn4yecknx accouuauum n
AOBOSbHO Mano nccrnegoBaHui No
Ka)KOoOMY U3 HUX.

A npeacTaBuUTb MOMHOLIEHHYO OLIEHKY
BCEM Morekynam (YCNOBHO MEHbLLE
anbbymuHa) HeBoobpa3snumas 3agaya B
HacTosILLIEE BPEMS.

Heknn komnpommce no To4Ke oTCeYeHUs
«BC€ YTO MeHbLle anbbymuHa»

[=]

B/ BRAUN

SHARING EXPERTISE

[=]


https://www.uremic-toxins.org/

DIALOG 1Q

TBOU 4 OKHA
"AYHG IV z < M
o P e

Ypno6cTtBO

Hosas MembpaHa-¢ Yno6cTBO B AMann3Hom
OTAENeHnn no3BongaeT

Adimea’ = mn3mepeHne oTcevyeHnd yoennTb oonbLue

NOKETTIOMOHb, B ANan3HOW 403kl B BPEMEHU NauneHTy.

| '_-v P :.I" \
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HOBBLIV DIALOG IQ OMMPAETCS HA 40 NETS BRAUN

OlNbITA B AUATTN3E

...9TO OCHOBa A114 BEJIMKOJENHbIX pe3ysibTaTtoB

= [logrotoBka B OQHO KacaHue

= POD: HOBble gaTyukun gaBneHus (MeHbLUe renapuHa)
* HoBbIi rpacdmyecknin nHtepdenc: JuHammyeckun ky6
= OKpaH TPEBOMN: CKOPOCTb, Korga aTo HeobxogMmo

* YpoOHbI aepxatenb bukapboHaTHOro KapTexa.

= QuucTtka: Jlerko MbITb (HET MEPTBbLIX MPOCTPAHCTB)

» Nexadia: gByHanpaBfieHHasa CBA3b

I lDiiSll’éa
Pressre Osc @ biaphvag (700)

AL

A Y
\




B/ BRAUN

SHARING EXPERTISE

[laBanTte OennTbCs OrnbITOM L
N y3HaBaTb OorblLUe Ha pecypce E

Www.bbraun.com

10

L

[=]

CIMNMACUMBO
3A BAWWE BHUMAHWE
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