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[MoBpexkaeHue NoYek, rMnoBoIEMUA U ONIUTYPUS...
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Maurizio Cecconi Fluid challenges in intensive care: the FENICE
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e T'umoBosieMHA—O OUWEeNPU3IHAaAHHLN GakKkKToOp pPUCKa
e T'mmoBosieMHAC O N P O B O XCHWKeHMEMAremMmia guypesa.
e Omurypua—n e pBbIN KNMUHMYeCcKUN npunkDIGAAK OI|

e Omurypus—B T OpPOEe NO YyacToOTe KANMWHMUUYUEeCKOE
Tepanunun B undEMGEGEROIBSA% MnMo c e T MUNOTEeHS3MWU

e OpHako! CaMmble YacTbie NIPUYHUHBI OCTPOro MOYEYHOr'0 NOBPEXKAEeHUA
(OIIIT) y nanueHTOoB OUT — cerncuc 1 oTpaBJIeHHUS.



KpeaTHnH n CKP — novyemy AnMarHOCTUKa 3ana3abiBaeTt?!
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PocTt KOHUEeHTPauunn KpeatuHnHa 3anas3abiBaeT no OTHOLWEHUIO K

CHUXXEHUIO CKOPOCTU KNY60UKOBOM PUNBbTPALMM KaK MUHUMYM Ha OBO€e
CyTOK. OCO6EeHHO Yy NOXKUbIX U NCTOLLEHHbIX NaLneHTOoB!



[inypes n Tpu ANArHOCTUYECKMUX KOKHA»

[HHC: Ko>XHBbIi IOKPOB: [Moukwu:
SHUeManonarTwu4a, MUKpoumpkynauuma,Jemn ANy |
aAenunpun cumMnT oM Marik)j CK®



B uem Ke npuYnHa onnrypmm Nnpm runoBONEMUN?

KLAUS THURAU, M.D.
Munich, West Germany
JOHN W. BOYLAN, M.D.T
Buffalo, New York

Acute Renal Success

The Unexpected Logic of Oliguria in Acute Renal Failure*

September 1976 The American Journal of Medicine Volume 61

The clinical condition known as acute renal failure is recognized 8" D Sy w7 €

by the onset of oliguria, its course is marked by the persistence of ‘ i - . .
oliguria, and recovery is heralded by the advent of diuresis. The dra- T " cr T L A
matic character of oliguria has made it the focus of attention for the t v o g N A v — > ¢ A~
physician. Oliguria was viewed as the primary event and therapy was sk =

directed to measures to restore urine flow rate to normal. Little thought
has been given to the concept that the kidney may be acting appro- U o
priately in making a small volume of urine or that oliguria may be the ,

necessary consequence of a functional adaptation protecting the ’ R ﬁ et o S
patient from a graver danger. .

e @deHOMEH «OCTPOro NoYeyHoroycexa» —« K oOHcepBauuma» aOu
NPOTEKTUBHOW ULeNbwW B YCNOBUAX YMEHDbL
noTpeb6bneHMsa KuMcnopopga NOoOYeuyHOW nape



MoBpexaeHne noyek VS.peHoMeH «MoYEeYHOoro ycnexa...

Acute renal failure is NOT an “acute renal success”—a clinical
study on the renal oxygen supply/demand relationship in acute

kidney injury

Crit Care Med 2010 Vol. 38, No. 8

Bengt Redfors, MD, PhD; Gudrun Bragadottir, MD; Johan Sellgren, MD, PhD; Kristina Sward, MD, PhD;

Sven-Erik Ricksten, MD, PhD
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NetanbHocTtb 1 OMIM Tpebytollee aAnanm3a. A KaK Xe rmnoBosiemmna’?
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Y70 }Ke nponucxoauT Npu LWOKe?

CKOPOCTb K/TYBOUYKOBOWM
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Y70 }Ke nponucxoauT Npu LWOKe?

MoyeuHbI KPOBOTOK ToHyc KnybouK. apTepuon

CKOPOCTb K/TYBOUYKOBOWM
SUNBTPALUU (CKD)

Mnoxaa koppenauna CKO un MoyeyHbi KpoBoTOK (RBF) npwu
NOYEYHOro KPOBOTOKA Npw cerncuce 4acto HOpMaseH uau
pa3ssepHyTOoMm OINMM! Aaxe nosbiweH!

CHuxkeHne metabonmueckon
akTusHocTu npm OMM

MepBuYHasa BasoaunaTauma CHU»KeHne metabonnyeckom

Axtusauma PAAC CENTUYECKOM LLIOKE sddekTnBHOCTM peabcopbumm Na




Blood Purif 2016;42:224-237

Patient Selection and Timing of &0
Continuous Renal Replacement Therapy

Marlies Ostermann? Michael Joannidis® Antonello Pani¢ Matteo Floris©

Silvia De Rosa® John A. Kellum® Claudio Ronco® on behalf of the 17th Acute
Disease Quality Initiative (ADQI) Consensus Group ‘

TAMecTb HopmanbHan BanaHc notpebHoOCTE N BO3MOXKHOCTEN
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NHY3MOHHaA Tepanua Npu WOKe — CMEeHa napaaurmel...

* BOJBIIMHCTBOC /1Y Y a e B— WOK a
nNepBUYHAA U N Bas@ALIEDHI.N YU H A 4

He Hag0 Ba3onjiervio JieyuThb
KHUAKOCTbIO!!!

e UHPy3nOHHAA Tepanusa —
NONOXUTenbHbLE paHH
HeXenaTtTenbHbBE OTCPCO

osonemus |Basoaunnarauma

* TecTbl Ha YYBCTBUTEJIbHOCTb K
MHPY3MOHHOM Harpyskelr O B O p A T
oTpearuvpyeTt cepague cnjy
He T OBOPUT, OTEeKYT nWu
cnycTtsa CyTKwn!




NHPY3nsa — nmuwb paHHee yayduweHue nepdysmnm!

Intensive Care Med (2010) 36:949-955
DOI 10.1007/500134-010-1843-3 ORIGINAL

B aToOoM unuccnepec
: _ : : . XN AOKOCTHDb nyyu
Sustavo Ospina-Tascon Effects of fluids on microvascular perfusion a y y

Giovanna Occhipinti in patients W|th severe sepsis K a nmun “ “ A p H bl |7| K F

Katia Donadello
Gustavo Biichele

Davide Simion TOJIBKO B paHHIOIO, HO

Maria-Luisa Chierego

Tatiana Oliveira Silva n O 3 pl H I'O I'O C T a .ﬂ| VI H

Adriana Fonseca
Jean-Louis Vincent
Daniel De Backer

e [lpn cencwuncHET HE
rpyoou ¥ yCTOM4YUBOM
60 patients rUIIOBOJIEMUM...

e (CBa3oaujaTanueu

CIIpaBUTCA Ba3omnpeccop!

Within 24 hours: After 48 hours
N=37 N=123 x
e [Ileab MHPY3MOHHOU
Tepanuv —
Crystalloids Colloids Crystalloids Colloids KaHHJIJIHprIH

N=16 N =21 N=13 N=10 peKpyTMEeHT?




NHPY3nsa — nmuwb paHHee yayduweHue nepdysmnm!

Intensive Care Med (2010) 36:949-955
DOI 10.1007/500134-010-1843-3 ORIGINAL

B aToOoM unuccnepec
XM AOKOCTb Yynyulu

Gustavo Ospina-Tascon Effects of fluids on microvascular perfusion .
KanunnapHLBU K(
Proportion of perfused small vessels TOJIbKO B PAHHIOIO H O
100 4 $ NOoO3AHWIW CTapgmnt
] " I
s e« NMpU CENCUCHET HE
| 2 L ==
80 ~ _ rpyoou ¥ yCTOM4YUBOM
70 rMIOBOJIEMUM...
ﬂ/u .
60 = e (CBasoauaTanyen
- - 1 CIpaBUTCS Ba3omnpeccop!
40 - e [Ileab MHPY3MOHHOU
' Tepanuu —
30 - p )
] KalnuLJIAPHbIA
o peKpyTMeEHT?

Baseline Fluids
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PUCKM HEONTUMA/ZIbHOTO BOJIEMUYECKOTO CTaTycCa...

F'mnepruapatanusa — He TOJILKO
KOoCMeTHYeCcKas npoosiema!

'Mnonepdy3sns noyek u ONMM OTeK noyek
YxyaweHune ncxoga MNMosblweHme pucka ONM
MoBbiweHMe notpebHocTn B 3MT 3am. noyeyHas Tepanua
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Bonemuueckuii ctaTtyc



Mnepruapataumsa n ANCPyHKUMA NoYeEK

Moukun
OTtek MHTEPCTULMA N NOBblILLEHNE AaBNEHUA.
MoBblleHNE BEHO3HOMO AaBNEHMUS.
CHukeHune CKD, 3ageprKKa conen u Bogbl.
MoyeyHbIi KOMNAPTMEHT-CUHAPOM



MnepruapaTtaums N «NOIMKOMNAPTMEHT-CUHAPOM»
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KaK KpUTUUYeCcKne coctToaHUA BAMAIOT Ha paboTy noyek?

lMoBbllleHHoe

uBA

o

MoBbllLeHHOE
noyeyHoe
cocyauctoe
CONpPOTUBAEHUE

lMNoBbILLEHHOE
WHTEPCTULLMANbHOE AaBfieHHe.
OTeK napeHX1MMbl NoYeK.

¢ J/lokanbHOE BOCnafAeHune.

* BeHO3HbI 3acTOiA.

* TybynapHaa yTeukKa.

BHewHee paBnexue!
BHYTpUOPIOLIHAA TMNepTeH3us

CONnpoTUuBREeHUA

MoBblleHne
TybynapHoro
AaBneHus

CHMXKeHue
rpagueHTa
ynbTpadunbTpaLmum

lMoBblleHUe
NOYLYHOro
COCYAUCTOro




LB — CMHOHMM 3aCcTOA B MOYKax M CNIaHXHUYECKOM pernoHe!

COMMENTARY

Venous congestion: are we adding insult to
kidney injury in sepsis?

Rajkumar Rajendram' and John R Prowle” Rajendram and Prowle Critical Care 2014, 18:104

Vellinga et al. BMC Anesthesiology 2013, 13:17
http://www_biomedcentral.com/1471-2253/13/17

BMC
Anesthesiology

RESEARCH ARTICLE Open Access

Elevated central venous pressure is associated
with impairment of microcirculatory blood flow in
sepsis: a hypothesis generating post hoc analysis

Namkje AR Vellinga'”", Can Ince' and E Christiaan Boerma™

Marik Annals of Intensive Care 2014, 421
http://www.annalsofintensivecare.com/content/4/1/21

® Annals of Intensive Care

a SpringerOpen Journal

REVIEW Open Access

latrogenic salt water drowning and the hazards of
a high central venous pressure

Paul E Marik
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LB — CMHOHMM 3aCcTOA B MOYKax M CNIaHXHUYECKOM pernoHe!

CHU}KeHue BEeHO3HOro BO3BpaTa M cepAaeyHoro Bbibpoca

UBA > 8 mm pT. CT. HE3aBUCMMbI NPEAUKTOP NeTaNbHoro ucxoga. HopmansHoe LB/ 6113K0 K HyAtO,
NpPM 3TOM COrNacHO Moaenun MaMToHa BEHO3HbI BO3BPAT, a C/1eA0BaTE/IbHO U CepAeYHbI BbibpocC
onpeaenaoTcsa Pa3HOCTbIO MeXKAY CPeAHMM UMPKRYNATOPHbIM ganeHnem (MCFP, 8—10 mm pT. CT.) 1
LUBA. AucnponopunoHanbHoe nosbiweHue LB/ (He conpoBoXaatoweecas CUMMETPUUYHBIM POCTOM
P,1s) MmoxeT conpoBoxaaTtbca cHuXeHnem CB.

OcTpoe noBpexaeHue noyek

LB/ — remoamMHamunuecKkuii nokasartenb, He3aBUCUMO npeacKasbiBatowmii OMNM npu Bcex
3HayeHuAxX Bbiwe 4 mm pT. cT. (Npu UBA > 15 mm prT. cT. Ha $oHe cencuca puck OMNMN 80%)!

MosblweHue LB n cybKancynsapHOro AaBaeHUA B TKAHM NOYEK BEAET K CHUKEHMIO NOYEYHOro
KpoBoTOKa, CK® n HapyweHnio ammdpooTToKa.

3acToi B ne4YeHn U CNIaHXHUYECKOM permoHe

Bbipa)eHHble HapyweHUa muKpouupKyaauum (MFI) npu UBA > 12 mm pT. cT. B cBA3M C pe3Kkum
nageHnem aBaeHMA Ha YPOBHE PE3UCTUBHbBIX apTePUO, CUCTEMY MUKPOLMPKRYIALNK cneayeT
paccMmaTpuBaTb Kak CUCTEMY HU3KOro AaBneHus. Jllobon pocTt aaBneHus otToka (LBA!) HapywaeT
COCTOAHME 3TOM obnacTu.




Oteku, UBL v pucK nosBpexaeHunsa rnodex...

Peripheral Edema, Central Venous Pressure, and Risk of ° i e
AKI in Critical lliness

/ . . . R 1 . - 1§ . t y ST
Kenneth P. Chen,* Susan Cavender,” Joon Lee,’™ Mengling Feng,™ Roger G. Mark,' Leo Anthony Celi,*

Kenneth J. Mukamal,* and John Danziger* . ) ‘ . R o
i Clin | Am Soc Nephrol 11: eee—eee, 2016. doi: 10.2215/CJN.08080715
100% | No AKI
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Oteku, UBL v pucK nosBpexaeHunsa rnodex...

Peripheral Edema, Central Venous Pressure, and Risk of ° i e
AKI in Critical Illness

Y - . . = 1+ , - 1§ - t / | »t
Kenneth P. Chen,* Susan Cavender,” Joon Lee,'* Mengling Feng,™ Roger G. Mark," Leo Anthony Celi,*

Kenneth J. Mukamal,* and John Danziger* . . . o o
) Clin | Am Soc Nephrol 11: eee—eee, 2016. doi: 10.2215/CJN.08080715

Table 4. Admission central venous pressure and subsequent risk of AKI

=7 =7 to =10 =10 to =13 =13
Risk Per 1 em H,O positive
cm/H,O cm/H,O cm/ H>,O cm/ H,O
N, % AKI 275 (21) 275 (22) 227 (23) 312 (26) —
Odds ratio Ref 1.06 1.08 1.18 1.02
95% CI 0.86 to 1.29 0.87 to 1.29 0.96 to 1.33 1.00 to 1.03
P value 0.57 0.46 0.09 0.02

Within quartile incidence (%) of AKI provided. Odds ratio adjusted for age, gender, race, intensive care unit type, sequential organ
failure assessment, history of diabetes, congestive heart failure, hypertension, chronic pulmonary disease, peripheral vascular disease,
and 24 additional Elixhauser comorbidities, admission vitals (systolic and diastolic BP, heart rate, temperature), admission creatinine,
preillness medication usage (angiotensin inhibitor converting enzyme-inhibitor, angiotensin receptor blocker, statin, calcium channel
blocker, and diuretics), and pulmonary edema. 95% CI, 95% confidence interval.



Vaara et al. Critical Care 2012, 16:R197
http//ccforum.com/content/16/5/R197 @ CRITICAL CARE

RESEARCH Open Access

Fluid overload is associated with an increased risk
for 90-day mortality in critically ill patients with
renal replacement therapy: data from the
prospective FINNAKI study

Suvi T Vaara', Anna-Maija Korhonen', Kirsi-Maija Kaukonen', Sara Nisula', Outi Inkinen?, Sanna Hoppu®,
Jouko J Laurila®, Leena Mildh', Matti Reinikainen®, Vesa Lund®, llkka Parviainen’ and Ville Pettila', for
The FINNAKI study group
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Figure 3 Ninety-day mortality according to the percentage of fluid accumulation prior to renal replacement therapy initiation.
*Comparison across groups P < 0.001
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YBenunumsaet 1M UHPy3na gnypes?

Hjortrup PB et al. IntensiveCareMed 2016; 42: 1695-1705.

SEVEN-DAY PROFILE PUBLICATION

Restricting volumes of resuscitation B
fluid in adults with septic shock after initial
management: the CLASSIC randomised,
parallel-group, multicentre feasibility trial

Peter B. Hjortrup', Nicolai Haase', Helle Bundgaard?, Simon L. Thomsen?, Robert Winding, Ville Pettil3®,
Anne Aaen®, David Lodahl’, Rasmus E. Berthelsen®, Henrik Christensen®, Martin B. Madsen', Per Winkel'?,
Jorn Wetterslev'?, Anders Perner''"", The CLASSIC Trial Group, The Scandinavian Critical Care Trials Group

== Fluid restriction group @ Odds ratios of exploratory outcomes

== Standard care group

Fluid Restriction Standard Care

QOdds ratio (95% CI)

P value

3000+
No. of events / No. at risk
25004
Death by day 90 25/75 (33%) 31/76 (41%) = 0.71 (0.36-1.40) 0.32
E 2000+
& Ischemic events in the ICU 3/75 (4%) 9/76 (12%) =—=m 0.32 (0.08-1.27) 0.11
£ 15004
= Worsening of AKI 27/73 (37%) 39/72 (54%) —  w——— 0.46 (0.23-0.92) 0.03
S 1000-
05 07 1 1.5 2
5004 < >
Favours Favours
0 Fluid Standard
Restriction Care

Resuscitation fluid Urinary output



N 31O ewe He Bce!

INCREASED FLUID ADMINISTRATION AFTER EARLY ACUTE KIDNEY
INJURY IS ASSOCIATED WITH LESS RENAL RECOVERY

SHOCK, Vol. 44, No. 5, pp. 431—437, 2015

Mario Raimundo,t Siobhan Crichton,* John R. Martin,$ Yadullah Syed,"
Matt Varrier,” Duncan Wyncoll,*" and Marlies Ostermann*’

Daily total (ml)

4000

3500

3000 -~

2500 -

2000

1500 -+

1000 -

500 +

@
&
&

X, <

&0 fo(&
N

) )

Day of AKI |

2
¥ & &
< R >
& N >
8] Q

Day 1 after AKI |

Day 2 after AKI |

B Progressed

O Did not progress

-

Day 3 after AKI |



dazoBbin noaxoa K wokKy: ROSE (ROSD)

Malbrain MGL et al, 2014

R. O. S. E. — 4yeTbIpe ¢a3bl
BOJIEMUM U OPraHHOM

AUCPYHKLIMU:
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MHPY3noHHaa Tepanuna npu O

cDa3OBbIl‘/JI noaxoad K N\OHVITOpMHFy I'Ipl/l LLHOKe. ,£I,V|ype3...
Hoste EA et al,, BJA 2014; Ky3sbkos B.B., Kupos M.10. 2015 r.

MnHUManbHbIA 06 M MOHUTOPUHIA
ApTepunanbHoe faBneHune

Ycc

NakTar, rasbl KpoBHU

Mynbc n cumMnNTOM «MATHa»
MeHTanbHbIN CTaTyC

Anypes

mppobanaHc

OnTUManbHbIN 06bEeM MOHUTOPUHIA
IxoKrI' / Jonnnep

LBA/ AONA

ScvO, /SvO,

CB/YO

Urkao

UBCBJI



da308BbIKN NOoAX0A K MHDY3MM NPU LLOKE
Hoste EA et al., BJA 2014, Ky3bkos B.B., Kupos M.10., 2015 r.

Craguna
XapaKTepuctuka [R] Cnacewme [O] Ontummsaumsa [S] Crabunmzauma [D]Aeackanaums
(Rescue) (Optimization) (Stabilization) (De-escalation)
CnaceHue CnaceHue opraHHon  [lopgaepka opraH- BoccTaHoBneHue
MpuHUKMnbI .
XKN3HN GyHKLMM HOW QYHKLMN OpPraHoB
lleny KoppeKuus Ontummzaumav nog-  Hynesow unum otp. Moobunuzauua
LLIOKa aepxaHue nepdysum rmapobanaHc KNOKOCTU
Bpems (06bI4HO) MuHyTHI Yacol HK [IH1 n Hepenu
MposaBneHna Taxkenbin WOK HectabuneH CrabuneH BocctaHoBneHne
NHy3noHHan bbicTpoO, TutpoBaHue, yHK-  MuHumanbHoe noa-  W3beratb B/B
Tepanus 600CHO LIMOHAJbHbIE TECTHI nepkaHue' BBeleHNsA?
. Centnyecknn  VIHTpaonepaunoHHasA , [onHoe 3T,
TunnyHbIN [Mocne onepaynn’,
c wok, Taxkenaa UHT, oxoru, anabetn- BOCCTAaHOBJ/IEHKE
cLileHapui . NnaHKpeaTut
COYeT. TpaBMa  YeCKUWN KeToaumaos nocne OKH

KonnuectBo PekomeHaauum: centnuecknn wok (SSC)'8, naHkpeatnut (AGA)*, TpaBma (ATLS)



da3bl MIHPY3INOHHOM TEPANUMX
Hoste EA et al.,BJA 2014

TakTuka KommeuTapum / onpefieneumns

BBefeHve Xnakoct ons

bontoc — 6bicTpoe BBeeHne 500 M cpeabl (15 MUHYT).
yCTpaHeHNA yrpoxato-

LLLEr0 XM3HW COCTOAHNS,
COMPOBOXAAOLLErocs
HapyLweHnaMU nepdy3nm

Pecycuyurayns
(«cnaceHne»)

Mpo6a ¢ nHPy3noHHOM HarpysKon — BefdeHne 100-
200 mn XMpKocTh 3a 5-10 MUHYT C nocneaytoLen oLeH-
Kou 3¢dekTa (onTrMmzauma nepdy3unmn TKaHen)

a conceptual model

UHdy3na. lMpoaneHHaa nudysma ana 3amewleHma no-
Tepb ¥ NpeaynpexaeHna noBpexaeHna opraHoB (Ha-
npumep, NpervapaTauma nepes BMeWaTelbCTBOM WU
BBeleHNeM peHTreH-KOHTPACTHOro npenapara).

OCO3HaHHbIN BbIOOP TMNA
TutpoBaHue NHOY3MOHHON Cpefbl,
(onTummsayma n obvema 1 CKopoCTu BBe-
ctabunuszauma) pexua. Lenb — ontumm-

3auma nepdy3nm TKaHen

MoapepxaHne. BBeaeHne XMOKOCTM ANA KOppeKumu
notepb, He BOCMOSHAEMbIX per 0S. TuTpyeTcA no notpeob-
HOCTV M NoJpa3ymMeBaeT 3aMelLleHme NPOogoSIKA LMXCA
noTepb (BepoATHO, He bonee 1-2 mn/Kr/yac)

CyTouHbIN ruapobanaHc — pasHOCTb MOCTYNUBLLEN W

CBepTbiBaHME (MV'H”jV‘”' Bbl[I€NIEHHO 32 CYTKU XNAKOCTH.
3aUKA) MHOY3UOHHOW

KymynatneHbin rugpobanaHc — pasHoCcTb obbema
He>ckanaunsa Tepanun. ONTUMm3a-

NOCTYNMBLUEN XUAKOCTA U MOTepb 3a OrPaHNYEHHbIN
(mepecycumta-  umAa rmgpobanaHca 3a
nepuop BpeMeHn (Hanpumep, 3a 5 CYyTOK).
LuA, 3BaKyauma) cueT Modumsaumm
BHECOCYANCTON XIA- Meperpy3ska XNAKOCTbIO — COOTHOLLEHNE KyMYNATUB-
KOCTU Horo rmapobanaHca K ucxogHomy secy tena > 10 %. Co-
MPOBOXAETCA yXyALUEHNEM NCXOAOB.

BJA Advance Access published September 9, 2014

E. A. Hoste2, K. Maitland3%, C. S. Brudney?, R. Mehta®, J.-L. Vincent?, D. Yates?, J. A. Kellum?, M. G. Mythen10

and A. D. Shaw!? for the ADQI XII Investigators Group

Four phases of intravenous fluid therapy

British Journal of Anaesthesia Page 1 of 8

doi:10.1093/bja/aeu300



[Mpobnema KonnonAaoBs...

MokeT /i1 Ha3HaYeHH e KOJVIOUA0B YMEeHbIIUTb 06beMbl UT 1o
CPAaBHEHUIO C KpUCTA/LJIOUAAMuU?

N7 - r r
Ved \\ ~ A s ~ ‘ A — N\ n s , \\ ‘ N\ N 7 11 Inmn \\ t t s~ N\ ~ ~ mn
[ J .

e «Xunpaokeccotepper avwwmnm» 3 PdhekKT BecbMa Y ME

 TI'napokcu3TUJIKpaxMaJbl 3anpemieHb. O6paTHOMW AOpPOTru c

.
yxXe HerT.. ( EBponeldMAKRDASISCR0MIM c c na (

SAFE ICU 6997 Albumin Saline 1.0:14
4%
Crystmas Sepsis in 196 HES 6% Saline 1.0:1.1
ICU
6S Sepsis in 798 HES 6% Ringer’s 1.0:1.1
ICU

Chest ICU 7000 HES 6% Saline 1.0:1.2




THE LANCET

Effect of hydroxyethylstarch in brain-dead kidney donors on renal
function in kidney-transplant recipients

| | | Lancet 1996; 348: 1620-22
M L Cittanova, | Leblanc, Ch Legendre, C Mouquet, B Riou, P Coriat

- @ Gelatin
1000 A O Hydroxyethylstarch
N
5 /50 -
=
=
[}
£
S 500+
3
G
£
2 2504
<]
w
0+ T . . . Figure 3: Kidney biopsy specimen

0 1 2 S 10 Normal proximal tubule (white arrow) with osmotic-nephrosis-like
Days after transplantation lesions in most tubules (black arrow) in patient of hydroxyethylstarch -
gelatin group (3400, trichrome Masson). Courtesy of L H Noél (Hopital

Figure 2: Serum creatinine after transplantation (mean, SD)  Necker, Paris).

VOLULYTE" CONTRAINDICATIONS

VOLULYTE® is contraindicated in patients:

6% hydroxyethyl starch 130/0.4 in an isotonic electrolyte injectio1
oy yety yte nj » with fluid overload (hyperhydration), especially in cases of pulmonary edema and

congestive cardiac failure.

Plasma Volume Expander . : L : .
~ with renal failure with oliguria or anuria not related to hypovolemia.



[Mpobnema Konnonaos... enatuHbl...
Moeller C, Fleischmann C, Thomas-Rueddel D et al. J Crit Car2016; 35: 75-83.

JlaHHbIe BeCbMa CKYAHBI, MoBbIlIeHUe pucKa OIIIl u aHapuiakcuu
BO3MO>KHO, HO OKOHYaTeJ/IbHO He JOKa3aHO.

Gelatin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Soares 2009 2 20 2 20 20.0% 1.00 [0.16, 6.42]
Stockwell 1992 11 59 5 53 657% 1,98 [0.73, 5.32] T
Upadhyay 2005 1 29 3 31 14.3% 0.36 [0.04, 3.23] =
Total (95% CI) 108 104 100.0% 1.35 [0.58, 3.14] ‘
Total evenls 14 10 | | |
Gelatin Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Akech 2006 1 44 0 44 7.4% 3.00[0.13, 71.70] -
Dung 1999 0 13 0 25 Not estimable
Himpe 1991 0 70 0 35 Not estimable
Karanko 1987 0 12 0 15 Mot estimable
Kuitunen 2007 0 15 0 15 Not estimable
Lamke 1976 0 14 0 39 Mot estimable
Lorenz 1994 15 &7 5 59 83.3% 3.11[1.21, 7.98] ——
Ngo 2001 5 56 0 11 93% 2.32[0.14, 39.14] -
Stoddart 1996 0 15 0 15 Mot estimable
Wu 2001 0 18 0 34 Not estimable
Total (95% ClI) 314 292 100.0% 3.01 [1.27, 7.14] '.‘
Total events 21 5

Helerogeneity: Tau® = 0.00; Chi* = 0.04, df = 2 (P = 0.98); I = 0%

Test for overall effect: Z=2.51 (P =0.01)

0.01

L
T T
0.1 1 10
Favours [Gelatin] Favours [Control]

100
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AnbOymuH?...

The NEW ENGLAND JOURNAL of MEDICINE

e AnbOymMHMH.[IGB M L M MO MY He
‘ ORIGINAL ARTICLE npevMMy e c T B . He B /11

onm wn 3TMNT. BanaHC

A Comparison of Albumin and Saline for Fluid MEeHble, HO Ha WCXOo/
Resuscitation in the Intensive Care Unit

e «PAL-Tepanusa»? ilnypetuxku?!

The SAFE Study Investigators?

The NEW ENGLAND JOURNAL of MEDICINE 5000
. 3 Albumin

1 3 Crystalloids
40004

ORIGINAL ARTICLE

W

o

o

o
1

Albumin Replacement in Patients 2000+

with Severe Sepsis or Septic Shock 1000-

o

Net Fluid Balance (ml)

Pietro Caironi, M.D., Gianni Tognoni, M.D., Serge Masso
Roberto Fumagalli, M.D., Antonio Pesenti, M.D., Marilena Romero, Ph.D.,
Caterina Fanizza, M.Stat., Luisa ( ini, M.D., Stefano Faenza, M.D. -1000- 41

Giacomo Grasselli, M.D., Gaetano lapichino, M.D., Massimo Antonel

er .:"';l : C —*rF |—= '-;.l [|:_=r |_;|.T [‘:l..[."... . ~20004
and Luciano Gattinoni, M.D., for the ALBIOS Study Inves gators 4 pP<0.001

-3000 T T T T T T T
1 2 3 4 5 6 7

Study Day




Kpuctannonapl?...

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Effect of a Buffered Crystalloid Solution vs Saline on Acute

Kidney Injury Among Patients in the Intensive Care Unit
nauuenTa OUT c OINIT ocTaeTcst  1he sp||T Randomized Clinical Trial

e BbI6Op KpUCTa/UIOUAA Y

U e
Hep emeHH OI/I Hp O 6-}1 eM 0 I/I nns Paul Young, FCICM; Michael Bailey, PhD; Richard Beasley, DSc; Seton Henderson, FCICM:; Diane Mackle, MN; Colin McArthur, FCICM;

shay McGuinness, FANZCA; Jan Mehrtens, RN; John Myburgh, PhD; Alex Psirides, FCICM; Sumeet Reddy, MBChB; Rinaldo Bellomo, FCICM;
for the SPLIT Investigators and the ANZICS CTG

*fMoBbiWeHHOe cCoAe RiMHRHSystalloids versus Saline in the Intensive
XJIOpPHAOBB € A € T K Care Unit: The SALT Randomized T@8alL6)

FNTOMEPYNAPHOM o ST T
BAa3 OKOHCT p n K |_|I n " P-value for interaction = 0.026
CK® ( XMBOTHBE WU
NOoO6GpoOBOANbLULT?Y) .

© _]
o

Saline

0.4

Balanced

e UccnepoBanus SPLIT u SALT —

HU3KNE OOBEMB-TE
2,0 n) n HMW3Kad
cocTodHugal Il

Incidence of MAKE30
0.2 0.6
|
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Total isotonic crystalloid through day 30 (mL)



Sodium (mmol/L)

Potassium (mmol/L)

139

138

137

136

4.4

42 43

4.1

39 40

38

Main effect = 0.300
Interaction = 0.744

Saline

Balanced

[ J—

(s>}
-

Main effect = 0.024
Interaction = 0.009

Balanced

Chloride (mmol/L)

103

Bicarbonate (mmol/L)

21

105 106

104

102

23 24 25

22

Main effect = 0.058
Interaction = 0.084

Saline
— Balanced
| T | T T T T
0 1 3 4 5 4] 7
Day
Main effect = 0.109
_ Interaction = 0.071
Balanced
Saline
| T | T T T T
0 1 3 4 5 4] 7

Blood urea nitrogen (mg/dL)

Creatinine (mg/dL)

36

30 32

28

24

1.6 1.8 2.0 2.2

1.4

Main effect = 0.311
Interaction =0.176

Saline

Balanced

Main effect = 0.228
Interaction = 0.141

Saline

Balanced
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Rate of incident AKI
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P-value for interaction = 0.222
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Hawe gosepue pesynbratam uccnenosaHui!

BbicoKoe

YmepeHHoe

Huskoe

CbanaHcMpoBaHHble PacTBOPbI

HuskoobvemHaa UT

MK
AnbbymMuH
|
[
|
N3oToHMYeckmin NaCl
|
|
Bbicokoob6bemHaa UT
i
enatnH? | |[MoapeprkmBatowan MHPY3UA

- — - 0 + e

Bpeps, NMonb3a
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NHY3MOHHaA Tepanua U NOYKU: PUCK U NONb33a

COOTHOLUEHUE

«PUCK : NOJZIb3A»

CBoeBpemMmeHHOCTb

3tnonorua OMM -
MHPY3NMOHHOU Tepanum

AKTuBHaa UTT manouenecoobpasHa: .
e Cencuc. e [lo3gHAas ¢a3a. J
e HedpOTOKCMYHOCTD. e PaHHAA ¢pasza npu MCXoaHOM
rmneprugpataumm

K — Bce naumeHTbl!

lNoBblWeHHOe coaeprkaHue
Na* u/unn CI~- (taxkenble,
LLOK, NCXOAHOE NOBbIWeHne,
nnbepanbHas UTT)

MOXXHO «6/1aroCKNOHHO» NOCMOTPETb HA aKTUBHYIO UTT:

e PeHTreH-KOHTpacCT. e PaHHAA ¢a3a (nop

e Pabaomuonus. KOHTpONEM
noyeyHoro oTeeTal)

e  AnbbymuH.

e (CbanaHcupoBaHHble
KpUcTanionasi...




OnNTMMM3aLMA A0CTAaBKU KUCNOPOJa He peLlaeT npobaemsi...

J MOAynﬂLWIH NPOHNLIaeMOCTN — YMeHbLleHne

» Mukpococygucroe fgaBneHue (Pmv) — Harpyska TKaHeBoro oteka.(?)
*upkoctbio.(?) » Jletokcnkauyua — BOT®, MHrM6UTOPbI LUTOKMHOB
» MuKpoLMpKyNATOPHbIA pEeKPYTMEHT — 1 MeguaTopos.(?)
Ba30AMNATOPbI M UHTMGUTOPbI Ba3OKOHCTPUKLMUN.(?) » 3awwmTa rnmkokanukca — ATIIl, ruppokopTU30H,
» Peonorua — aHTUKOarynsHTbl ¥ aHTUarperaHTbl.(?) ceBodniopaH.(?)
OnTummusauusa notpebneHns MoTpebneHune kucnopopa
Mukpouwnpkynauma e S— u P —»> P oA
Kucnopopa (MumoxoHOpuanbHas ¢pyHKYus)
0nmmm3auvm remoannHaMmuku
OnTuMmnsaumna nocTaBkKu
OkcureHauus (Sa0.) o S han —»| KoHueHTpauusa remornobuHa
2 Kucnopopga
« PecnupatopHas noagepxka. ¢ + TpaHcdy3usa spuTpoLMTapHOIA Macchl.
+ Kucnopopotepanus / dusnortepanus. - KpoBec6eperatouyne TexHonorum.
npOMSBOﬂMTEJ’IbHOCTb cepaua
(cepOeyHbili 8616pOC)
CokpaTumocTb MNpenHarpyska MocTHarpyska
(YCCu knanaxHas yHkyus) (KkopoHapHebIl Kpo8OMOK)
« CoKpaTUMOCTb — MHOTpONbI, 6eTa-6n10KaTopbl. « Harpyska XugKocTblo — Konnougbl » Basonpeccopbl / Bazogunatopbi.
* YCC v puTmM — KapAUOCTUMYNALMA, aHTU- W1 Kpucrtannoupbi. + PernoHapHas aHectesus.
apUTMUKK, aHecTe3us, cefaLus. « YaaneHue XuaKocTU — JUYPETUKM, - BannoHHan KOHTpNyNbcaLys.
« KnanaHHaa ¢yHKLMNA — NpoTe3npoBaHme, ynbTpadunbTpaums, obujee orpaHnye-

nnacTtuka. HUe noctynneHus )KMHKOCTEﬁ.



[lepcoHann3npoBaHHbIN NOAXOA B reMOAUHaMUYECKOM Tepanuu!

PaHHAA
LeneHanpas/ieHHanA
Tepanus
(EGDT)

UHagusngyanusu-
poBaHHaA
remoaMHamMmm4yecKasn
Tepanus

MNepcoHanusmnposaH-
HbIN
remogmMHamuuyecKkum
noaxoa,

e [lpoTOKONU3UNPO-
BaHHOE BeAeHMe.

> [NpoTOKONM3UpPOBAHHOE
BeAEHUE.

e [IpoTOKONU3NPOBAHHOE
BeJeHue.

e OYHKUNOHANbHbIN
MOHUTOPWHT, OLLEHKA
oTBeTa Ha
NHPY3NOHHYIO
HarpysKy, MHANBU-

e ®duUKcMpoBaHHbIe
«MULLEHNY
(ycpeaHeHHble
NONYyNALUMOHHbIE
«HOPMa/bHble»

e [lepCOHanbHble MULLEHU
N afanTauMOHHbIN
MyNbTUNApaMeT-
PUYECKUI Noaxoa.

e Ontummsauma

3HayeHwus. [lya/ibHble « MULLEHUY
KPOBOTOKA =
Tepanuu.
e (Cynpa-) «a[eKBaTHOCTb»
HOpManu3auma e MaKkcummnsaums KpoBoToka 0a @~ & T~
KPOBOTOKaA. KPOBOTOKaA. me e KOO



NepecycumuTtauma 1 penapaumsa noyek...

U,EHEHan paBJieHHaAa Tepanna

[Mpyn KpUTUYECKNX COCTOAHUAX
Lok u eunomeHsus / Hapywerue DO /VO,

3-24yaca

PaHHAA LeneHanpaBneHHasn Tepanus
Onmumu3ayus unu cynpaHopmanuzayus DO,

v v v

Horocnutanb- [MpuemHbI ouT
HbI 3Tan nokow / LTI

v v v

Cpeanee Afl, CB/YO, UTKAO, BYO/BIL, ScvO,/SvO,,
NaKTaT, MUKPOLMPKYNALWA 1 NpoY.

f

WHdy3noHHas Tepanus, Ba3o- 1 KapANOaKTUBHbIE
npenaparbl, remoTpaHchy3ua 1 Npou.

Kak npasuno, Ha 3—7 cymku unu nosxe

OtcpouyeHHasa LHT

JHeackanayus / depecycyumauyus / 38aKyayus

v

Kak npasuno, 8 OUT: UBCBJI/UIKAO, CB, anypes,
ruppobanaHc, Bec naymeHTa u npou.

Yenosus

Jleticmsus

Jlokanusayus

Lenu

UHncmpymeHnmel

B nepnonepaymoHHom nepuoge
Bmewamenscmea u/unu nayueHm 8bICOK020 pucKka

v

lpeBeHTMBHaA onTUMM3aLmA
(unu cynpaHopmanusayus 2eMoOUHAMUKU)

B OI'IEp&LlMOHHOI?I n/vnu nocjieonepaunoHHbIX

nanatax/OUT
YO (CB),
WrKJIO DO, BIa/BYO

f

B 60nblunHCTBE Criyyaes, MHOY3MOHHAA Tepanis n
pobyTamuH/HopaapeHanuH

| B dasy npunusa (Habope Beca Tena) u Ha GoHe
| cuHppoMma rno6anbHoii ycuneHHoi NpoHmLae-
mocTwm (GIPS):
KoHTponupyemas gepecycuutaums / gerugpa-
TaLWA C NOMOLLbIO OrpaHNYeHUA NHPY3NOHHOM
Tepanuu, Uy peTUKoB, ynbTpadunbrpayum



Hepecycuutauma — nocnegHaa ¢asa R.O.S.E...

TpaguunoHHas
NHPY3MOHHaA CoeprkaHHas
pecycumTaums NHQY3MOHHaA
pecycumTaums
—
CnoHTaHHanA CTumynupoBaHHas
aervgpataums aervgpataums

[locne caepaKkHHOM HAYa/IbHOM HArpy3KH >KHAKOCTbIO:
[IlpeaynpexxaeHue AaibHenIIeN Neperpy3ku U Aeruapatamnus?



3aknuyeHue (1)

e OurypussHe BCcerpga TrOBOPWUT O ULeNnecoOoO
ObITb KOMNEHCAaTOPHOW peakKkuwnemn.

« KonTpoaupyemasgspanHaanN H Py 3 MOHHaAa Tepanwuns
BoccTaHaBnumeatb OULUK M HoOpManwmsoB
npeaynpexaas JuCPyHKIMIO [I0YEK.

e MHOTr mne 1 aHROTBeHawBIA MYy PEe€3 0M Ha WHQY 3
Tepanw®.% nauyuuneHF«BO YOPUYHIbIe HepecHT

 H36bITOYHAA UT MOXKeT CAYKUTh TPUITEPOM UJIM YCYTYOJIATh
OIIII, UTO coOnNpoBOXpaeTcsa NoOTpebdHOC

e N3 O6bITOYHA AS4dA 3aMearsrs ¢yEKIIMOHAIbHOE
BOCCTAHOBJIEHMENIOYEKN O C/1e nepeHeceHHOT o (



3aKknouyeHue (2)

e T'emoauaonusa — maoxa gaanovek!?[lepenmeBaHme
SpUTPOULUTAaPHONM MaAacChb MOXET ynnyuluw

e (Coa/slaHCUpPOBAHHbIE HHPY3UOHHBIE PACTBOPbI M AJILOYMUHM O I Y T
ObITb HanMbonee 6Ge3onmacHLMU cpepagam

e «HopmoxaopeMuss» MO XeT ObITb OCOH6EeHHO HeoO
noTpebHOCTWNW B nNunbepanbHOW Tepanwu
N nmcxopgHoun runerEOptlhHopemmmn) .

e Y nmauyuumeHTa C P UCK nepcoKATnBupoBaHBIKIiNX 0 A U
NoAXOAK OLEeHKe TaKwmx @akTopoB, K a K
BHYTPUOPHWLWH O € CHPPOBTB KINOIOWKQBOIW/
dusabTpanUM.



Cnacunb0o 3a BHMUMaHue!



