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Che New ﬁﬂl‘k @imes KoMbuHaUMA HOBbLIX TEXHOMOIMI - PEAAKTUPOBAHUS FEHOB,
KMOHMpPOBaHs 1 JOCTWKEHUS TpaHCcNNaHTaLuum

MHE HE HI 19 oKTAbpPS 2021v r.
Xnpyprn B Hbto-Mopke ycnewwHo nepecaansiv noyky, BolpaleHHYH y
ITA UIEY reHeTUu4YeCckn U3MEHEHHON CBUHBYM, YENOBEKY C MEPTBbLIM MO3rOM.

Onepaung, npoeeger+asa B N.Y.U. Langone Health,

NccnepoBaHue elle He NPOoLLIo peLeH3npoBaHME U He OnyBrMKOBaHO B MEAULMHCKOM XXypHare.

Mouyka, Oblna nonyyYeHa NyTeEM BbIKMHOYEHNS FEHa CBUHbW, KOTOPbIN KOANUPYET MOSEKYNY caxapa, Bbl3bIBaOLLYHO Y
YyeroBeKa arpeCcCuUBHYO peakuuto oTtopxxeHus. Joktop MoHTromepu n ero komaHga Takke nepecagunm TMMyc
CBUHBMW.

3a no4kon 1 nauneHToM Habnoganu scero 54 Yaca. [loyka paboTtana cpasy 6e3 npusHakoB OTTOPKEHMS.

B 1960-x rogax noyku wmmMmnaH3e obinu TpaHCNNaHTUPOBAHLI He6OJ'IbLIJOMy KOInn4yecTByY NauneHTOB-N0OEN.
BonbLWMHCTBO YMEPI10 BCKOPeE Mnocrie 31oro, Cawmbin gonrumn CPOK XU3HU NMaLlMeHTa - AeBATb MeCALIeB.

B 1983 rogy cepaue 6abynHa 661510 TpaHCNIaHTUPOBAHO AEBOYKE, U3BECTHOM Kak Babun ®an. OHa ymepna yepes
20 gHen.

B 31 nekabps 2021 roga TpaHcnnaHTMpoBanu cepaue reHHomoamunumpoBaHHoOM CBUHKK- 9 mapTa 2022 roga
M3pUNeHAcKasa KNnHMKka oobasuna, YTo HakaHyHe BbeHHETT CKoHYancs.
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IK30CKUNEeT Ang CrnMHanbHUKOB

C1998
A TonbKo B HaLUW AHW NOSBUIIUCL MOOENN KOTopble
MOXHO KYMUTb Ha pblHKE, HO Aaxe cenvac
ctonmocTb He meHee 4 000 000 py0. Takum
obpasom 06 00LLEeg0CTYNHOCTU FOBOPUTL MOKa He
npuxoauTcs ; B

[TyTb noka 23 roga

OT ngen oo peanusaunm B LUMPOKOWN NPaKTUKE OONTUA NYTb 6
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KDIGO executive conclusions

Blood pressure and volume management

'I) Check for updates

in dialysis: conclusions from a Kidney Disease: OPEN
Improving Global Outcomes (KDIGO)

Controversies Conference

Jennifer E. Flythe'?, Tara I. Chang’, Martin P. Gallagher®”, Elizabeth Lindley®, Magdalena Madero’,

Pantelis A. Sarafidis®, Mark L. Unruh?, Angela Yee-Moon Wang
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, Daniel E. Weiner'', Michael Cheung'”,

Michel Jadoul"”, Wolfgang C. Winkelmayer'® and Kevan R. Polkinghorne'*'®'’; for Conference

Participants'®

Hypovolemia [ Euvolemia] | HypervolemiaJ
TRisk of | ] TRisk of
death i i death
Hypotension, Hypertension,
access thrombosis, Shorter-term edema, dyspnea,
! . risks g
cramping, fatigue fatigue
End-organ ischemia, Longerterm Cardiac remodeling,
faster loss of RKF risks heart failure

Figure 1| Tension in balancing volume status within a narrow
therapeutic window. RKF, residual kidney function.

Kidney International (2020) 97, 861-876

Patient factors Interventions

End-organ damage

Volume overload

Insufficient UF

Incorrect target
weight

Increase dialysis time
* Frequency
* Duration
Dialysate interventions
* Cool dialysate
o = Avoid sodium load

Higher IDWG * Avoid very low calcium
Ne——
< Reduce dietary sodium
Reduce dialysate sodium
Enhance volume output

Autonomic dysfunction : gllursiilﬁsrespiratory
R ——

Thermal stress &HD, PD, UF
L L.

y

v A Decline in Improved assessment
kVasodlIatlon intravascular volume of volume status

Intradialytic [ Decreased organ ) Vascular stiffness and
hypotension perfusion | atherosclerosis

End-organ damage

Figure 2| Contributors to and consequences of blood pressure and volume abnormalities in dialysis. G, gastrointestinal; HD,
hemodialysis; IDWG, interdialytic weight gain; PD, peritoneal dialysis; UF, ultrafiltration.




BnusHWe nokasaTenel npea- U NOCTAUANN3HOTO
APTEPMANbHOro JABMNEHUA M €70 BapuaLuil B Xoae
npoueaypbl reMoananu3a Ha BbDKMBaeMOCTb NaLMEHTOE
B 5-NeTHeM KOrOPTHOM MCCNedoBaHUM B YCNIOBUAX
neanbHOM KNUHUYECKOU NPaKTUKK

B.10. uno, V.KO. Opaves

O «TBepCKOil roCyLaPCTBEHHBIA MERULMHCK

B. BpayH Asutym Pyccnang Knuxike, QuamisHedit ueHtp; Mockea, Poccua

Liens nccnegoBaua, OUEHATH BIMAHHE NPEL- W NOCTIMANM3HOA TANENTEHINM, HOPMO- 1
MUMOTEH3MM, 3 TAKGKE MHTPADUANIH3HBIX H3MEHEHWA ADTEPHANBHOTO AaBNeHNA (Al) Ha
BLERVBAEMOCTE NAUMEHTOR, MOMYYAKLUKX NEYEHHE NPOTPAMMHEIM reMoauaniaonm (T1).

Marepnan 1 MeToakl. B UCCNEN0BaHNE BKNIOUEHB! 3723 NalWEHTa, HaXOAUBLUMXCA Ha
nporpaMMHOM remoavanu3e B UEHTpax Aansa cetd . bpayH ABUTYM PyCCnaHz, HauasLumx
remoguanustoe nevenne ¢ 2011 no 2016 r. ALl dukcuposanock 40 W nocne npoueanyp M, a Takcke
KK MUHAMYM Ka#blA Yac B X04e Npouesypbl [ AHANH3UPOBANKCE NOKA3ATENN YCPEAHEHHOrO
apTepHankbHOro AABNEHNA 33 BECh CPOK HABMLEHUA.

PesyneTaThl. YCpeHeHHOE NpeaaManitsHoe ALl cocTasuno B cpefHem 1404158 n 3419 5 mm.
PT.CT., NOCTAMANK3HOE — 134,9415,2 M 62 4+15,2. TPEXNETHAR aKTypUankHaA BLIXUBAEMOCTb
NALWEHTOB C MOMEHTA BKNKYEHUA B UCCNEL0BaHHE PaBHANACL 86%, MATUNETHAA — 78%. COrnacHo
CTATHCTMYECKON MOEny Kaplan-Meier, BhIKHBAEMOCTb 3aBUCENA OT 3HAYEHWIl npea- 1
noctauanusHoro ALl Mepep ceascom I HaUXyWLIYE BEIXUBAEMOCTL C BLICOKOH CTATUCTUYECKOR
[OCTOBEPHOCTLK NOKA3aNa NOATPYNNG BEPXHEro KEApTUNA cucTonnyeckoro Al (CAL; p<0,0001), u
NOArpynna HxHero keapTMna guactonuyeckoro AL (DAL, p=0,001). Mccnegosanue ceaan AL C
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BrnunsaHue BennyunHel ycpegHeHHoro npegananunsHoro CAH sraun
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BnusaHue nutpagmanmsdbix sapuaunn CAL Ha
BbKMBAEMOCTb MaLMEHTOB
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PacnpoctpaHeHHocTb NI B uccnegosaHnn HEMO

Camoe yacTtoe ocnoxHeHune Ha remogmanuse: go 30%
npoueayp (John T. Daugirdas)

17,8% cnmntTomaTtunyeckue anunsoasl O IDH in the HEMO Study

Tpe6OBaJ'II/I BMelLuaTenbCTBa Characteristics of Monthly Modeled Dialysis
Sessions
(The HEMO Study)

Intradialytic Hypotensive Episode (%) 17.8%

Cramping (%)
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neTanbHOCTb

CkoppeKkTupoBaHo Ha: age, sex, interdialytic weight
gain, race (black, non-black), smoking status (never,
past, current), vintage (< 1, 1-2, 2—4, 24 years),
access type (graft, fistula, catheter), systolic blood
pressure (< 120, 120-140, 140-160, 160-180, = 180
mm Hg), residual urine output (< versus > 200
ml/day), diabetes, congestive heart failure, peripheral
vascular disease, ischemic heart disease,
cerebrovascular disease, serum albumin, creatinine,
hematocrit (< 30, 30-33, 33-36, = 36%), and
phosphorus, and use of a- adrenergic blocker,
angiotensin-converting enzyme inhibitor/angiotensin
receptor blocker, B-blocker, calcium channel blocker,
nitrates, and other antihypertensives.
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Flythe JE et al. Rapid fluid removal during dialysis is associated with
cardiovascular morbidity and mortality. Kidnevy Int. 2011:79(2):250-7
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OBECMEYLTE CTABUIbHOCTb FEEMOAVHAMUKMA Y MALMEHTOB! BIBRAUN

» [emogmHamMmmnyeckasa HecTabunbHOCTb
npu remogmanunse - 4Yacrtoe
OCIIOXXHEHMeE.

» [lo oueHkam, IDH BcTpevaeTcs B
20-30% ceaHcos HD (B 3aBUCUMOCTU OT
onpeaeneHust IDH)

» B gnanusHon nonynsuuu Bce Yaile
BCTpPEYalTCs NOXUIble NauneHTbl Co
3HAYUTENBHBLIMU COMYTCTBYOLWMMU
cepaevHo-cocyancTbiMum
3aboneBaHUsMN.

NMpodmnaktuka WAl umeeT BaxkHOe 3Ha4YeHUe B
PYTUHHOM Ouanuse. 18
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COBPEMEHHOE COCTOAHUE - KOHTPOJ1Ib OBbEMA KPOBW

MoHUTOpPUHI o6bema KpoBu (BVM)
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» Ha4danbHas Y® ckopoCTb paBHa yaBOEHHOM
cpegHeun ckopocTtn YO
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P 'D' - 0.75
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RBV pocturaet xentoro ypoBHs (92.5 %)
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, | redzong W 0.00
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» CkopocTb Y® cHMXKaeTca 40 MUHMMYMa, 84
korga RBV gocturaet kpacHom 30HbI (85 %)
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Blood volume controlled hemodialysis in hypotension-prone
patients: A randomized, multicenter controlled trial

ANTONIO SANTORO, ELENA MaNciNg, CarLo BasiLe, Luict Amoroso, SaLvarore Di Giuwo,
Mario Usgerty, GiuLiano CoLAsANTI, GIUSEPPE VERZETTI, ALESSANDRO Rocco,
Exnico Impasciaty, Glovannt Panzerta, RoserTo Bovzast, Fanio Graspr, and

Mavrizio PovLaccimr

Participating Nephrology and Dislysis Units: Policiinico 5. Grsoin Malpighi, Bologna; Ospedale Provineinle Civile, Marina
Franca; Ospedple 8, Camiilo De Lellis, Chier; Ospedole G.B. Grassi, Ostla Lido; Ospedale Provinciale, Leno; Ospedale 5
Corlo Borramco, Milano; Qspedale Regionale Maggiore Della Carits, Novara; Ospedale Provineiale Vittarie Emanucle T,
Gorizin; Ospedale Provinciale Maggiore, Lodi; Ospedale Regionale Muaggiove, Trieste; Modena University, Faculty of Medicine,

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

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

1] o e
each lasting

ther of the
ooy Ll

Hemdrs. A 30% reduction in intradialytie hvpotension (TRH)
evEN s was abserved in treatment B as compared with 4 (23.5%
vs. 33.3%, P = [L004). The reduction was related to the number
of IDH in treatment A (v = 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
S A 1o L

i i ) B

responders (£ = 0.04]. A 10% everall reduction in inter-dialysis
symptoms was obtaised alse in treatment B compared o A
(£ = 0001). Body weight gain, pre-dialysis bload pressure,

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

CHmxXeHne nuTpagmannsHon runoteHammn Ha 30%

mplomatc nradialylic hypotension atfects twenty
ta 50% of end-stage renal disease (ESRD) patients dur-
ing their regular dialysis therapies [1, 2]. Hypotension 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 hemodialysis (HD) session. As a result,
intradialytic hypotension (IDH) greatly contributes 1o
overall patient morbidity and not only limits Auid re-
moval during a dialysis session, but also increases the
need for nursing intervention.

Antonio Santoro et. al. Kidney international 2002, 62, 1034-1045 272



STATE OF THE ART B/BRAUN

SHARING EXPERTISE

Cucrtemsbl
ounornorn4yeckon
obpaTHon cBA3U

Ha OCHoBe
apTepuanbHoOro

NaBreHus




KOHTPOJ1b APTEPUAJTIBHOIO OABJIEHNA B/BRAUN

SHARING EXPERTISE

mmHg

YYYYYYYYYY Y Y ¥ v v v v v —
180 Non-invasive blood pressure measurements: Systolic
blood p
160
Guidel

bioLogic RR Comfort e orendR ,m

80 v

o
UFR (%)
200

» Ha4yanbHas ckopocCTb ynbTpadunsTpaumnm

160

paBHa 3apaHee onpegenieHHoMy % oT Y

100

cpegHen ckopoctn YO® (Hanpumep, 150%). | =

UFR max. = 1384 ml/h

UFR av. = 692 mi/h

UFR min. = 286 mlfh

> OnpeﬂeﬂMTe KpMTML—IeCKMM HM)KHMM npenen 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240T‘.m2e5?Mm.]

CUCTOJTIM4HEeCKOro aaBneHunda an4a otaeribHoro
nauyneHTa.

» CHwmxeHne ckopocTtn YO HaumHaeTcs Korga
AL npnbnmxkaetca Ha 25 % K
YCTaHOBITIEHHOMY TUMUTY

» YO nonHoCTbO OCTaHaBNMUBaETCS, Koraa
OOCTUraet ero




lMpochunakmuka anuzodoe
oduaslu3Hou 2unomeH3uu ¢
noMowbr0 cucmembl KOHMPOJIS
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Prevention of dialysis hypotension episodes using fuzzy logic

control system

Elena Mancini', Emanuele Mambelli', Mina Irpinia', Danila Gabrielli*, Camelo Cascone®
Ferruccio Conte® Gma Meneghel®, cha {“malnrla Alrv.sandrn Antonelli’ Gluwpp-r \"lll.as
Antonio Dal Canlon Lmnardo Cagnoh . Filippo Auﬂellﬂ , Fulvio Fiorini . Enzo Gaggmlll
Giorgio Triolo™ Vu.alr Nuzzo® and Antonio Santoro’

Mephrology and Dialyss Departments of "Nephrology, Dialysis and Hypertension Division, Policlinico 5.Orsola-Malpighi,
Bologna, Italy, *0spedak Remionak, Acsta, spedale $. Giacomo Apestolo, Castelfranco Vencto (TV), *Ospedale Ubalda,
Cernusco sul Navigho (M1}, *Ospedale Civile Dolo, $0spedale Civile, Imperia, Ospedale Campo di Marte, Lucca,
*Fondarione 5. Maugeri, Pavia, "IRCCS Policlinico §. Matteo, Universiti di Pavia, "Ospedalke degl Infermi, Rimini,
YIROCS *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

Alstract

Backgromnd. Automatic systems for siabilizing blood
pressure (BP) during dialysis are few and only control
those wariables 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 (DH).

Methods. An auvtomatic system (ABPS, automatic
bloed pressure stabilization) for BP control by fluid
removal feedback regulation is implemented on a
diglysis machine (Dialog Advanced, Braun). A fuezy
loge {}_Ll um[ml runs in Lhc system, u-nng instanta-

o were alternated
mls sessions per patient (674

Rt Ty L

Resulis. Dc:.-.'[ﬂ[:: comparable treatment times and UF
volumes, severe DH appeared 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 prolongead.

Conclusions. In conclusion, FL may be suited to
interpreting and controlling the trend 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 (o be the main factors for oblaining
optimal results.

Keywords: biofeed back control; blood pressure;
dialysis hypotension; fuzey control; haemodyvnamics

Il [ i LT, | I | o [
the patient (hwdration, anaemia, cardiovascular patho-
logies, eic.), real prevention is almost unattanahble.

In an attempt to introduee something really new, as
compared with traditional preventative measures
(bicarbonate dialysis, fasting dialvsis, 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 26



AddhektnBHOCTL cuctembl Biologic RR Comfort
(ACKO) B noapnepxaHun Al B xoae ANanmn3Howu B s

npouenypbl
CATT
(ACKD)
' Memnana
Cpennee AJl 0
(ACKD) 25% - 75%
Cpemnee AJLT
e Az (CRa)
AC
. AL (ACKJD) T
(cTamz.) o Pasmax 0e3
[:J BBIOPOCOB
D p=0,01
-1-):0,02

lwvno B.O , paues L.FO. 2018



Moaxon b. BPAYHA - BIOLOGIC FUSION

Ha ocHoBe
apTepuanbHoro
NaBleHns

Cucrtemsbl

Ouonornyeckomn
obpaTHon cBA3U

B/BRAUN

SHARING EXPERTISE

Ha OCHOBE 0OLeMa KPoBK
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BIOLOGIC FUSION B/BRAUN

SHARING EXPERTISE

5 MuH. ObpaTtHas CcBA3b
Cucrtonundeckoe Al

Puck M'mnoteHs3un 1

OueHka
Pr1&Pr2
0...100 %

PacuyeTt agekBaTHOM
ckopoctu YO

Puck N'mnoTteHsum 2 HTR UF Rate

5 mnH. ObpaTtHasi cBa3b
1 OTHOCUTENBbHbLIN 00BbLEM
KDOBU

29



ABTOMATUYECKNM MOHUTOPWHI ALl B/BRAUN
CHUKEHME VS. MOOBEMA

CtangapTt — u3amepeHune Bo Bpems IHHOBaLMs- UIBMEPEHMNE BO BPEMS

CHMxXeHunsa [loobema
nm}{]; mmHg
8
o __3' BF; 125/83 200 + BP: 125/83
g
x". .,
150 | foo " 150 |
/ | iy, Map
100 - f | Fia 100 —
' i “ln
¥, --.}.\n‘-n
ll .
/ : by
50— [ : i 50 - .
."Il. : i il\,
: . ' ' ! ' : : — RS
o 5 i 15 20 a5 30 40 o 15 20
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ABTOMATUYECKNM MOHUTOPWHI ALl B/BRAUN
MPOOOMKEHUE M3MEPEHUSA NOCHE HEYOAYHOW MOMbITKM

mmHz
B cny4yae BO3HMKHOBEHUSI Takux npobnem, A
son T BP: 125,"'33
»  [BWXeHna naymeHToB
» HeobxognmocTb npoueayp ;;1 Y o
i5o 4 , L
» Aputmunn i i
S ? Sys
N3mepeHune npogomkaeTca NoMnbITKON USMEPUTH ,a;) | 11%;5,, 5, AT
ALl Ha CHVXEHUN b | Ty
y i W
I I Y B . E ] Tiia
7 h
sa f ‘
.ff ;'
1 ! ' -
“ 5 B 10 15 20 o



N3MEPEHME HA NMOOBbEME ai o
BbICOKAS HAIEXKHOCTb

mmHg
A
200 - BP: 125/83
v TexHn4eckas HaeXHOCTb U3MEepPEeHNs
nHdbnsaunn Gbina noaTBepXxaeHa
BanMOaLUMOHHBIM UCCIeoBaHNEM B v . Y
cooTBeTCTBUM co cTaHaaptom NIBP 80601-2- S—’-';/I
30 MAP 55
. 100 hﬁu
v" CTaHOapTHOE OTKINOHEHWE: Dia 5
Cucrtonuyeckoe.: 240 mm pt.C1., [T y, o |
Ouactonuyeckoe: 1,92 mm pT. CT. ol vl ;l
1 i
- B npegenax, Tpebyembix ctaHaaptTom 80601-2-30 g
| ] lr% B | -
o ' 10 15 20
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BIOLOGIC FUSION - KOHTPOIJ1b
CUCTOIIMHECKOIO Al

Al (Mm. pT. CT.)
A

140 =+
¢ !
120 =+ ‘ F‘ﬁ

B BRAUN

SHARING EXPERTISE

OueHka TpeHOa apTepuanbHOro JaBreHus
v OueHka anctaHumy Ao NHAUBUAYaNbHOro
Kputndeckoro yposHda ALl
v TpeHn 2 nocnepnosatenbHbix Al (4o 30 MUHYT)
g v TpeHa 3 nocnegoBaTenbHbix ALl (0o 90 MUHYT)
v TpeHn 5 nocnepoBartenbHbix All (4o 120 MUHYT)

NHOMBUAYAITbHBIN KPUTUYECKUA YPOBHL ALl

® ® o o
|
|
i
i
|
|
|
|
i

L] >

0 20 40 60 80 100

120 150 180 210 230
YO > = 65%

T

BpeMs (MUH)
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NPAHUNIM PABOTHI
OATHNKA TEMATOKPUTA

CeHcopHOe YyCTPOMCTBO COOEPXKNUT

cBeTOAMOObl YeTblpeX pa3HblX OJIMH BOJIH.

» 660 HM, 805 HM ansa remornobuHa
» 1450 Hm 1550 HMm ansa BoAbl

» 600 HmM go 2600 Hm Odetektop INnGaAs
(apceHua rannma-nHans)

MHorosonHoBOM
cBeToauon

JaTtuymk
Temnepartypbl

InGaAs

B/BRAUN

SHARING EXPERTISE
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OATHMK TEMATOKPUTA U B/BRAUN
HACbIWEHNA KUCITOPOOOM

= PacyetHble 3HavyeHns HCT n SO, ocHoBaHbI
Ha AnuHe BorHbLlI Hb 1 BoAb!.

=  OTHOCUTENBLHbLIN 0OBEM KPOBU
paccunTbiBaetca no 3HadveHnam HCT, roe

H CTCTapT

RBV=< —1)*100

HC TTeKyI_L[I/Iﬁ
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BIOLOGIC FUSION —
OTHOCWUTESbHbLIN OBBEM KPOBMU

B BRAUN

SHARING EXPERTISE

] J| Jl Jl 4: lL ] ] ] ] >
0 20 40 60 80 100 120 150 180 210 230 Bpems (MuH)
£ = » YeM Kpy4ye YKNOH TeM Xyxe
BOCMOSIHEHNE
» CkopocTb YO
10T KOHTpONMpyeTca yxe npu
HaknoHe RBV >5 % /y
15+ R
10 min.

RBV (%)
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BIOLOGIC FUSION — TOI B/BRAUN

SHARING EXPERTISE

Cucronuyecoe Al

2 |

OTHOCMTeanbIM 06BLeM KpoBU

-

Puck TmnoteHs3unn 1
ObpaTtHasa cBasb no Al

OueHka
Pr1&Pr2
0...100 %

PacuyeTt agekBaTHOM
ckopoctu YO

HTR CkopocTb YO

Puck [nnorexsum 2 ObpatHas cBsasb no OLIK
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NMPAMEP 1

B/ BRAUN

CMCTOﬂquCKOE Aﬂ' N RBV CTAEI/U'leOCTb SHARING EXPERTISE

O6bem YO = 4000 mn
Bpema Tepanun = 4 yaca
Makc.pacxog YO = 160%
HwxHuin npenen
CUCTOSTIMYECKOro AaBneHus
= 80 mm pr.

(Takke ncnonb3yeTtcs Ans
ByoyLwmnx nevyeHnin)

UF Rate + Systolic Pressure

UF Rate + Relative Blood Volume

mifh
2400

2000
1600
1200

800

400 90.0

1] 88.0
0:00 3! hzmin
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NPUMEP 2 BIBRAUN
CMCTOﬂquCKOE Aﬂ' N RBV CTAEVU'leOCTb SHARING EXPERTISE

UF Rate + Systolic Pressure

milf
2000

1600
1200
800 120

400 110

] 100
0:00 hzmin

UF Rate + Relative Blood VVolume
mi‘h b
2000 100.0
1600 T 96.0
1200
800

400

a
0:00
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MPUMEP 3 B/BRAUN
anmsoﬂl rMHOTEH3|/”/| SHARING EXPERTISE

UF Rate + Systolic Pressure
Lo
1600
1200

00

400

a
0:00
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OTKNOHEHMA B 00€e CTOPOHbI OT LIENEBOrO BeCa CBSA3aHbI C

PUCKOM CMEpPTU

CKoppeKTUpoBaHHoE

B BRAUN

SHARING EXPERTISE

mnaumemos KpynHOM anann3Hom

cetn — 2,1 roga HabnogeHus
1.8 -
=
= 1.36
2 167 49 1.24 130 (1.21-154)
0 (1.08-1.50) (1.04-1.48) (1.14-1.49)
o 118
o 1.4 ' 117
% (1:21-1.54) (1.06-1.30)
= @
a @
" L
= 1.2 1
@ =R
3 1 1.00
E ‘0 6,6% rpynnbH (ref.) 14,6% rpynnbl
olo o\e c\o o\o o\e o\o o\o
o S 22082 #FCa
4 D N N A 7

Aona ceaHcoB ¢ Becom nocne A
Ha >2 KI HKe LeneBoro

Aonsa ceaHcoB ¢ BecoM nocne ]
Ha >2 KT Bbille 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



BVOUMIMEOAHC — CIMNEKTPOCKOTINA N BEKTOPHbIN AHATING B BRAUN

SHARING EXPERTISE
Morntor

exsiccosis
Less Fluids ®OE = decrease of water
59 5 i\
¢ Dehydfation body CO"
g Y mass ong
& increase axis
! 5 509 good
E N F training
o & status
£ < sho
: 4 / -
5'?
Edom d) a body cell mass -
decrease
More Fluids R é) malnutrition @
—— increase of water
Af anasarca, edema
R/H, Ohm/m

BuwHesckun K.A. n coasT. Koppekums «cyxoro Beca» y 605bHbIX, NOSTyYaoLwwmx feveHmne
NporpaMmMHbIM remoauanu3om no pesyrsraTtam BEKTOPHOro aHanusa buonmnenaHca.

Hedponorus. 2014; 18(2): 61-71
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2P MAPUMHCKASA
] ‘[«lﬁz! 5OSIbHULIA

BekTopHbIh BuonmneaaHc + MOHUTOP obbema

B BRAUN

kKpoBu CRIT-LINE®

Cynoporu,
. B B ocTaHoBka Yo
Ha 15 MuH
0
-5
-0
13 yo=5n
.20 \

Selected comparizon grndp:
female n= 6 305 BMi=300- 350 Age= B0-E9

JOo ' MNocne '

Z-Score Wectorgraph according to A, Piccali

& Data-Input GmbH 2004 5

Ounamunka AL:
160/100
160/90
140/90
150/90
140/90

MM.PT.CT

Selected comparison group:
female n= 6305 BMl=300-350 Age=60-69

I-Score Vectorgraph according to A Piccol

@ Data-Input GmioH 2004 e




YPEXEHUE 3MV3000B CUMATOMATUYECKOW
MNOTEH3UM ko

SHARING EXPERTISE
(CPEOU 17 MAUMEHTOB N3 66 OBCIIEAOBAHHbIX, Y KOTOPbIX
HABJIFOOATIACH TMTNIOTOHUA)

0 (qaﬂ‘?WTeﬂbNHO PaIHOITH
<)

.Om W NNE DAIHOCTI
(N=11 ;
(KomméecTeo cenden = 4)

“Hacrora

n=2

Y 4 nauneHToB — YacToTa HE N3MEHUsach

BuwHesckun K.A. n coasT. Koppekumsi «cyxoro Beca» y 60sbHbIX, NOSTyvaoLwWmx fiedeHne

NpOrpaMMHbIM remoauanun3om no pesyrsratam BEKTOPHOro aHanusa buommnegaHca.
Hedponorus. 2014; 18(2):61-71.



MNOMOLb B OMNPEQOEJIEHNN N OOCTUXXEHNN CYXOIO BECA B/BRAUN

SHARING EXPERTISE

GuoumnenaHc, BEKTOPHbI aHann3

BodyStat MultiScan 5000

Biologic Fusion

C MOHUTOPOM 0BObema KpoBU

BP: 125/83

HoBas cuctema namepenms ALl




OTYEIO BbIBAET TMINOTOHUA (LT TUMNMEPTOHUA) B/BRAUN

SHARING EXPERTISE

130
| Bbicokoe obLyee BbICOKWIA MHAEKC
nepudgeprieckoe MOLLHOCTK
120 | conpTuBneHwe cepaua
| (35.4%) (12.5%
MMEPTOHUS | 110 | \. ’
[#)]
T
100
£
£ N
g a0
$ Nl |
T g0 . orma
g (6.9%)
4 70 ‘
TMIMOTOHUHA Huskui nHAgke Huskoe oblee
60 P ERAH nepudeprueckoe
| cepata COMPOTHBMEHNE
(32.6%) (12.5%)
50 '+
1.0 15 £MN 25, 30,35 404570 5.5
CepaeHblid tHAEKC (IN/MKH)

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

50
d0i:10.1186/s12882-019-1542-4



BENOUMMIMEOAHC OAHOIO CEPOEYHOIO COKPALLEHNA B/BRAUN

SHARING EXPERTISE

3aKpbIT aopTanbHbIM KnanaH

MakCcnmMmalsibHOEe U3SMEeHeHNe CONnpoTuBIIEHNA
OTKPbIT aopTaanbM KnanaH

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

YaapHbin 06bem !
do0i:10.1186/s12882-019-1542-4



OANBHENMLLNI PACYET MOKASATENEW FEEMOANHAMUKNA

B

BRAUN

SHARING EXPERTISE

B. Braun Melsungen AG

Heart rate HR YacToTa cepAeyHbIX COKpalLeHuin YCC
Mean arterial pressure MAP CpeaHee ALl = 2/3 cuctonundeckoro + 1/3 guacronnyeckoro CAL
Stroke volume SV YaapHbIii 06BbEM (04HOTO COKpaLLeHus) YO
Cardiac Output co CepaeuHblii BbIBPOC (MUHYTHbI 06BEM KpoBOObpaLleHMA) CB
CO=SV*HR CB=YO*Y4cCC
Body Surface Ajusted SV = Sl stroke index Sl CKOppeKTUpOoBaHHbIM NO NAoLLaAM NOBEPXHOCTU yaapHbIA 06bEM YU
Body Surface Ajusted CO = Cl cardiac index Cl CKOPPEKTUPOBAHHBII MO NAOLWAAN NOBEPXHOCTU CEPAEYHBIN BbIBpOC cu
Total peripheral resistance index TPRI NHaekc obuiero nepmudepryeckoro ConpoTUBAEHUS n-onc
TPRI = MAP/(CI*80)
Cardiac power index CPI NHaeKkc mowHocTu paboTsl cepaua nmcC
CPl = MAP*CI/451
Hopmaanble 3HavyeHunA CPEAHME 3Ha4yeHunAa
CAL (MAP) 70-105 mm.pT.cT 88 MM.pT.CT.
CHU (Cl) 2,5-4,0 n/MunH/m? 3,25 1/MUH/Mm?
n-onc 1600-3000 anH*c/cm>*m?
MMmC 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). 52
doi:10.1186/s12882-019-1542-4



[ TMMNOTOHNA ]

B BRAUN

[ rMmnepToHnA ]

SHARING EXPERTISE

| mowHoCcTM cepaua

| ONC

1 ONC

1 MOLLIHOCTU cepaua

e cucTonMyeckas |

AncyHKUNA aBTOHOMHoI HC
* [OuacTonuyeckas * nepenosvpoBKa
AVChYHKLMS MMNOTEH3NBHbIX
* [B-6nokaTtopsbl, s oxnaxaeHuwe gmnanusaTa
GnokaTopbl KanbuneBbIX | MUAOPAPVH
KaHanoB * CHWXeHue J03bl
* 1 Lenesov BeC U/unu | | npenapaTtoBs, CHMKaOLWMX |

YMEHbLWNTb YO

—VaXVTVEVEaTN [gV.VAV

B. Braun Melsungen AG

s AnCyHKUMA

NOCT-Harpysky

..... LU0

noBbIlLEHHaA
cnMnaTtmnyvecKkasd
aKTUBHOCTb

* (papmakonornyeckoe

noaasneHue

FilvyiA-Ees-T151

* rmnepBoieMund

* CHMWXeHune uerneBoro
Beca I

R e e R A

Doenyas-Barak K et al. Non-invasive hemodynamic profiling of patients undergoing

hemodialysis - a multicenter observational cohort study. BMC Nephrol 20, 347 (2019).

d0i:10.1186/s12882-019-1542-4

NAH3M3d BU1EHUAU NLAJOJIUY
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DIALOG 1Q
TBOW 4 OKHA

[o3a ananusa

Hosasa SNCO TexHonorus

Adimea - namepeHue
JunansHon Ao3bl B Ntodom
pexnme Tepanuu
(SNCO, HD, HDF)

54


http://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjC0PjUn-XSAhWK7RQKHZKwB-oQjRwIBw&url=http://www.freepik.com/free-icons/medical&bvm=bv.149760088,d.ZGg&psig=AFQjCNHRPvdnS9riZjzqK7itXlQjOsV5jw&ust=1490104951504505
http://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj6spidoeXSAhXBXRQKHSBnBP8QjRwIBw&url=http://www.flaticon.com/free-icons/touch-screen_107652&bvm=bv.149760088,d.ZGg&psig=AFQjCNHHh59ZE3cbMzr3ANECCWzasSjC9w&ust=1490105261141288

CBa3sb std Kt/V ¢ netanbHOCTbIO

OTHoweHne puckoB obweil neTanbHOCTU
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2 25
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B BRAUN

SHARING EXPERTISE

2000

500

Y naumeHToB ¢ stdKt/V<2,1 puckun nporpagMeHTHO Bo3dpacTatoT, npu stdKt/V>2,3 ganbHenwero
CHWXEHUSI PUCKOB MPaKkTUYECKN HE NPOUCXOANT

Rivara MB et al. Weekly Standard Kt/V,

urea

and Clinical Outcomes in Home and

In-Center Hemodialysis. Clin J Am Soc Nephrol. 2018;13(3):445-455.
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eKt/V - Mean and standard deviation B/ BRAUN

SHARING EXPERTISE




B/ BRAUN

SHARING EXPERTISE

YO - CnekTpockonua oTpaboTtaHHOro auanusara
- cuctema Adimea

Treatment end*

The few remaining molecules ...

- )))

... hardly absorb any UV light

Easy to understand display of actual
dialysis efficiency

eKt/V Monitoring - URR ‘ {lZ
Patient
Weight [kg] 720

Target =
KtV 120 — = oo

Actual Kt/V: 1.25 -~

Target warning - il 0.00
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4: 01
Therapy - Blood flow Dialysate |
- Time [h:min] 400 [mlfmin] flow [ml/min] 500

UW-ahsorption
i
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time [ * (sample treatment curve)




OOCTOBEPHbIA ONLINE KT/V
B BRAUN

SHARING EXPERTISE
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NAOEHVE ALl

i

| —
i ]HHHI ‘

B/BRAUN

SHARING EXPERTISE



HECOCTOATEJNIbHOCTb AOCTYTIA B/BRAUN

SHARING EXPERTISE




PELUVPKYIALUNA B/BRAUN

SHARING EXPERTISE




HennHenHocTtb rpadguka on-line Kt/vV BIBRAUN

SHARING EX

HeBckun

HecdponornyecKkumn

LeHTp

n3 20800 ceaHcoB y 151 naumeHTa

142 cny4vas HenuHenHocTn kpuson (0,7% cny4daes)

13% HapyLwweHune 3abopa Kposu

11% cny4yaeB — C peumpKynsumMen no cocyaguctoMy gocTyny
11% cny4aeB — ¢ nageHuem Al

3% cny4aeB — npobnemamm cocyamcToro AocTyna,
notpeboBaBLLUMMYM NOCTAHOBKM CUCTEMbI KPOBOMNPOBOASALLNX
Marmctpanen Ha aBTOHOMHYIO LMPKYNAUMIO

3emyeHkoB A n coasT. Hedpponorusa n gnanuns, 2015



CBA3b SPKT/V N UV-KT/V

2,57

2,07

R2 Linear = 0,381

B BRAUN

SHARING EXPERTISE
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Castellarnau A et al. Kidney Int. 2010
;78(9):920-5.



CBA3b SPKT/V N UV-KT/V
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R2 Linear = 0,381
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B BRAUN

SHARING EXPERTISE
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Castellarnau A et al. Kidney Int. 2010

78(9):920-5.



B BRAUN
SHARING EXPERTISE

[1lpenmyLlecTBa OLUEHKN agekBaTHOCTU
aunanmsa oH-navH

AcknoueHne owmbok npu B3aTUmM 06pasLoB KpOBM Nocne gmanusa
Hwxe BapnabernbHOCTb

PaHHee obHapyxeHne peuupkynaunum gocrtyna

HeT 3aBbllLeHNS nokasaTernen «B AeHb B3ATUA aHanm3oB»

BuaHbl nponyckn avanmsos

Bo3MOXXHOCTb CBOEBPEMEHHO BHOCUTbL UBMEHEHUS B ANANU3HYIO
nporpammy



OOHOUIOJbHbIV ONANNS
A MOYEMY Bbl N OA

vV VvV Y VYV -V

[1pn CIOXHOCTSX C COCYyaAUCTbIM 4OCTYMNOM
[pouwie ona men nepcoHana

CtapTt guannsa Ha cBexeun ucrtyne
N3beraHne LeHTpanbHoro Kkatetepa
EXXeoHeBHble npoueaypbl

MeHblle 6onu = 6onblue KoMnauHc

B BRAUN

SHARING EXPERTISE
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OBbEM OEPABEOTAHHOW KPOBU B/BRAUN

SHARING EXPERTISE

CHWXeHWe 3afepxK CHUXeHWe 3a0epXKu
no Hacocam Mo 3axumam
60 =1 \
| ONTMMM3aLMS NOTOKA KPOBY |
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[1Ba Hacoca OpavH Hacoc
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OPYTUE NMPEMMYLWECTBA OOHOUTOJNIbHOIO rEMOANATINSA C
oaAHMM HACOCOM B/BRAUN

BOJIEE BbICOKAA CTABUJIbHOCTb AO03bl ANATTU3A
KOQ®ONLIMEHT BAPUALIMM OBPABOTAHHOW KPOBW

B. BRAUN DIALOG IQ  5.28%,

FMC 5008 8.51%.

OTIIMYHAA NPOU3BOAUTENIBHOCTb C AOCTUXEHUEM O0O3bl

MEOWAHA ONLINE KT/V HA B. BRAUN DIALOG |

1.24 (25-75 MPOLIEHTUMN : 1.15-1.40)
0ONA CEAHCOB C KT/V >1.20  60.3%.

OCTWXKEeHMe O03bl Ananusa B CIOXHbIX
gmyaumx A A Daniele Marcelli, MD, PhD, MBA 69



SAKJTKOUEHWE B/BRAUN

SHARING EXPERTISE

B cnyyae, ecnu ogHa vrna siBNsieTcs nyywnM BapnaHToM Ans nayueHTa, npenMyLecTsa
HOBOW CUCTEMbI C OOHOW UTTIOMN C OOHMM HAacOCOM, @ UMEHHO

e [JoKa3aHHbI 6oriee BbICOKMIA COBOKYMHbLIN 0ObEM KpOBY,

* aBTOMaTU4ecKas perynmpoBka KpoBOTOKa 6e3 aBapuiHbIX CUTHANOB U

» [lpocToTa ncnosib3oBaHus Ans MegnepcoHana —

obecneymBatoT 6ornee BbICOKY 3DEKTUBHOCTb NEYEHUS, YEM OObIYHbIE CUCTEMbI C ABYMS

HacocamMm 1 OOHON UTTOMN.

Daniele Marcelli, MD, PhD, MBA 70



DIALOG 1Q

TBOW 4 OKHA
Fe FRE gxre
WCKAA ¥
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HoBad Xevonta — membpaHa ¢
OTINMNYHOWN TOYKOMN
Tfokamu BXoOALINX Adimea - nsviepeHue oTce4yeHusa yaenuTs
2HNI pDeXKuUMEe Tepannu ABTOMaTM4Yeckas

1DJ yCTaHOBKa obbema
3amelleHunsa npu NOoe
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MUHUMATbHAA NMOTEPA AlIbBYMUNHA
[P MAKCUMAJIbHBIX XAPAKTEPUCTUKAX

Diacap Pro
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Ctout nn?

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

Cpeau 6onbLioro pasHoobpasus
YPEMUYECKNX TOKCUHOB Y MHOMMUX HET
YEeTKMX NaToNorM4yecknx accoumnaummn mn
O0BOSIbHO Marno uccnegoBaHnin rno
KaXKOAOMY M3 HUX.

A npeactaBUTb NOSTHOLIEHHYIO OLIEHKY
BCEM MosieKkyrnam (YCrOBHO MeHbLUe
anbbymuHa) HeBoobpasnmas 3agaya B
HacTosiLee BpeMs.

Heknin KoMnpomMmnce no To4Ke OTCeYEHUS
«BC€ YTO MeHblle anbbymMuHar»
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DIALOG 1Q
TBOM 4 OKHA

FemMmoaunHamunyeckasn [o3a guanusa rgo Ypnob6cTBO

CTabunbHOCTb

Hosaga SNCO texfeforus Xeventa+{MembpaHa ¢ Yno6cTBO B AMann3HOM
Biologic Fusion — ¢ aBym4 OTNINYHOWN TOYKOM oTaeneHun Nno3BosnsieT
noTeKamMmu BXOLSLMX Adimea -ln3viepeHue OTCEYEHUS yaenutb Gonblue
OAHHbIX — MO>ET NMOMOYb B Anan3Homn Oo3bLB Ntodom BpeMeHn nauneHTy.
AOCTMKEHNI pe&xMe Tepanuu KukdVax (2019) i+
reMmoaMHaMmn4ecKou (SNCO, HD, HDF) ABTQMATUIECKAS
cTabunbHOCTMW. ycTahiQByé @bvema

3ameuleHua npu Ae
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BRAUN

HOBbIV DIALOG IQ OMUPAETCHA HA 40 J'IETB| 'IARING EXPERTISE

OllblTA B ANAJINZE

...9TO OCHOBa AJ14 BEJIUKOJIENHbIX PE3YynbraTtoB

[MogroToBka B OAHO KacaHue

POD: HOBble JaTyuku JaBneHus (MeHbLuUe renapuHa)
HoBbi rpadomyeckmin nHtepdenc: JuHammyeckun kyo
OKpaH TPeBOrn: CKOPOCTb, Koraa 3To Heobxoanmo
YOo0OHbIN gepxaTtens bukapboHaTHOro Kaprexa.
OuucTka: Jlerko mMbiTb (HET MEPTBbLIX NPOCTPAHCTB)
Nexadia: gByHanpasneHHas cBA3b

o

2

4



B/ BRAUN

SHARING EXPERTISE

DIALOG IQ

= [1eno TeXHUKM

AUT nonyunt pernctpaumoHHoe ygoctoepeHue B PO B Havane 2022 r
[laHHOEe BbICTYNNeHne HOCUT NMHAPOPMALMOHHbLIN XapaKTep
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B BRAUN

SHARING EXPERTISE

[laBante gennuTbcs OnbITOM L
N y3HaBaTb DOonblle Ha pecypce E

WWWw.bbraun.com
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CIMNMACUMBO
3A BAWWE BHUMAHWE




