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Hydroxyethy! Starch or Saline for Fluid
Resuscitation in Intensive Care

f'mapokcuaTunkpaxman mnu puspacTtBop ANSA BOCNONMHEHUSN
BOJieMUN B MHTEHCUBHOM Tepanum (nccnegosaHune CHEST)

7000 naumeHToB U3 32 OPUT B Asctpanuu n Hoson 3enaHanm
3500 6onbHbIX — 6% pacTteop OK 130/40
3500 6onbHbIX — 0,9% pacteBop NaCl

BblBO4bl aBTOPOB:
» [lokazaHHbIX NnpenmyuwectB 6% pacteopa ['OK 130/40 no cpaBHEHUIO C
0,9% pacteopom NaCl He nony4eHo.
* B rpynne 6onbHbIX, nonyvaswux ['OK, Yalle ncnonb3osanu
3aMeCTUTESTbHYIO MOYEYHYIO Tepanuio.
» Boibop npenaparta ang nHPy3noHHOM Tepanum TpebyeT TwaTenbHOW OLEHKN

ero 6e3OI'IaCHOCTVI, noTeHumnalsibHoro BriimadHNA Ha ncxogbl ried4eHnd 1 CTOMMOCTN.
N Engl J Med org. 2012, 17 oct. p 1-11
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SCIENCE MEDICINES HEALTH
(EBponenckoe areHTCTBO MO OLIEHKE NEKAPCTBEHHbIX NpenapaTos)

25 October 2013
EMA/640658/2013

PactBopbl ruapoKcmatuakpaxmanos (FK) 6onee He cnepyer
NPUMEHATb Y NAaLUEHTOB C CENCUCOM WU OXKOramum 1 'y 60/bHbIX B

KPUTU4EeCKoOM COCToOAHUU
(CMDh opnobpsaeTt pekomeHaaumm Komuteta no papmakoHaa30py U OLEHKe pUCKa)

9K ocTatoTcA AOCTYNMHbIMU ANA NPUMEHEHNA B OFPaHUYEHHbBIX NONyAALUUNAX NaULNEHTOB

The Coordination Group for Mutual Recognition and Decentralised Procedures - Human (CMDh)",has
endorsed by majority the recommendations of the European Medicines Agency’s Pharmacovigilance
Risk Assessment Committee (PRAC), which concluded that HES solutions must no longer be used to
treat patients with sepsis (bacterial infection in the blood) or burn injuries or critically ill patients
because of an increased risk of kidney injury and mortality.




Poc3apaBHaa3op coobuaeTr o pekomeHaaumm PRAC npMocTaHOBUTL oOpalleHue
9K Ha Tepputopun EC

.Ml:lluﬁcpc‘ﬂn Snpn:lmlpl HeHHA
PoccwitcroR ®egepanun

PEIEPAIBHAA CIYAKBA 10 HANZOPY - -
B CWEPE SAPABMHAHEHHH [_-_ ':_.}'t_"l'bel‘-‘.'l—i'.lm Dt'Pﬂm!:HHﬂ
(FOC3IPABHAJI30P) JEKAPCTREHHBIX CPEACTB

Cnansmoxan mn. 4, c1p. 1, Mocksa, 109074 _
Tenedon: (495) 698 45 38; 608 15 7 MeTHUHHCKHM OpraHu3alHsamM

L-0F 2003 % (8 & - 756 /73
Ha Mo oT

—

() HOBEIX NAHHBIX JIEKAPCTBEHHEIX _’
MPENAPATOB THIPOKCHITHIKpAXMATA

Denepanshas cnyx0a no Hagsopy B cepe 3ApaBOOXpaHeHH B paMKax MCNOTHEHHA
rocyIapcTBEHHOH (DYHKIIHH N0 MOMHTOPHHTY De30MacHOCTH JIeKapCTBEHHBIX IPENapaTos,
Haxoaswuxes B obpaweHnH Ha TeppuTopHi Poccuiickoit demepaumu, coobmaer
CNEenytomee.

14.06.2013 KomHTET mn0 OLSHKe pHCKOB, CBA3AHHBEIX C OE300ECHOCTHIO
JEKAPCTBEHHBIX C¢peacTs, EBponefickoro AreHTCTEE TO NMEKAPCTBEHHEIM CpPEACTBAM
(PRAC EMA) zapeplumn aHanu3 JaHHEIX KIHHHYECKHX HCCTIEI0BaHHHA NpPHMEHEHHA
uH{[:n,-"al-m-Hme MperapaTos THOPOKCHITHIKPAXMANa Y MalHeHTOB B KPHTHYECKOM
coctoaamn

I’a&.ummpenue PRAC ponpoca o Ge30MacHOCTH TIHAPOKCHITHIKP
BLI3BAHO pe3yJLTATAMH MNpobefentoro MenepanbHbIM HHCTHTYTOM IO ,']l-:]mpi_l’ur:]u[j_,lu
cpencTBaM M MenuuMHekuM  wagenuaMm OPI (BfArM) cpaeHWTenRHOro aHanH3a

HOCTH THIPOKCHITHIKPaXMala H KPHCTAJUIOHOOB, MpobeidHuoMm B mapre 2013

sakmodeHHio PRAC, B cpaBHeHHM © KPHCTANTOWIAMH, TPHMEHEHHE PACTBOPOR
. ; A3BHTHA MOBREHICHHA

B cBrsm ¢ atum, KoMHTeT nNpHHAN pelueHHe pexoMeHAoBaTs Esponeiickoii
Komuccnn npuoctanosHTe Ha TeppuTopud Epponefickoro Coroza oOpamiende IaHHBIX




npOM3BO,E|,VITe.I1ﬂM MK pekxomeHaoBaHO BHECTU USMEeHEeHUA B MHCTPYKLUUN

TEPCTBO 3IPABOOXPAHEHHA
POCCHHCKOH ©EIEPALIHH
(Munsnpas Pocchn)

PerepansHoe

TOI’.‘}','ZI&].'.IL"I BEHHOE ﬁ111_1;[-.‘&"|‘|]n{' YupedneHne

«Hayaupii nearp 3KCNeprrisl cpeacTs
METHUHHCKOND NPHMEHENER
(BIEY «HLHCMIT
Muunzgpasa Poccrn)
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Ha Me

B oTEeT Ha L'u1l.'m1||‘."1!
o1 08.07.2013 N E{TI'-E__lE'.TJ?USEIS L

HenapraMenT

rOCYIapCTBEHHOTO PeryIHPOBAHHS
oDpallleHHA NexapCTBEHHBIX CPEACTE
MusncrepeTsa 30paBoOXpAHEHHA

Poccniickoit Pegepauni

Paxuanosckuii nep., o, 3,
r. Mocksa, I'CI1-4, 127904

YUHTEIBAR BEIUICH3IMKEHIIOS, B HacTOoAlIeE BpeMA CYHTacsM ]:EEECDQﬁ_T’IFH‘.IT-!M
BHECTH B HHCTPYEKLHH NO NpHMEHEHHHD) JIEKAPCTBEHHBIX TIpEnapaToB I'SK OIPaHHMYeHNA
Mo MIPpAMCHCHHRD, 8 HMCHHO!

— HE MpPHMEHATE V¥ TAMENOD ﬁU,.J.mlJLml.\' HAallHEHTOR, B TOM HYHCIOE ITPpH CENCHCE HIH
HaXOMAIMIMXCH B ManaTax HHTEHCHEBHOM TepallkiH,
HEC MPHMEHATE ¥ NAUHEHTOE C HAPDYUISHHAMH ¢I:1']1KK]1;{ IOk,
OTMEHATE IIPH MePBLIX NPH3IHAKAX NOpaseHHA NOYEK,
YEa3aThk Ha |f¢‘.’ﬁ.‘1",-.ld?\‘llW It MOHHTOpHHIAG {é]:-.-'H'.{IJ,HH MoYer Ha NMpoTARCHHH
a0 AHeH nocne BNHBAHHA NEKAPCTBEHHOTD MPEMapaTa,
HE IIPHMEHATE NPH OTEPRITRIX ONMEPALHAX Ha CepOLe,
= OTMEHATE NPH MEPERIX [MPH3HAKAX KOarynonaTHH.
MEeCTe c ekl HTOIOROC PErYIATORHOS pelleHHe Munan paba Poccun
‘.r,[:.']L.!C{‘.'[ji.]E'!i'.U-‘.Hﬂ MPHHATE c YUETOM OKOHYATENEHOI D PeIleHHA OTHOCHTEIEHO

NpoaoJIAEHHA NPHMEHEHHA JeKapcTBeHHBIX Npenapatos ['OK B EC.
f

| leperifi zaMecTHTENE
reHepalbHOro JHPEKTOPS / B.A Mepkynos
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PesynbTtaThl nccnegosaHna CHEST

B TeyeHune nepBbIx 4-x gHen rpynna ['OK nonyyana meHbLnn 06beM

OcHoBHOro npenaparta 526+£616 mn npotne 616+488 mn, p<0,001
OpYrnx pacTteopoB 961+1069mn npoTtme 1115+993 mn, p<0,001
n 0onbLUE NPOAYKTOB KPOBU 60+190 mn npotne 78250 mn, p<0,03

Takum obpasom, ncxoas U3 cpeaHnx 3Had4eHNmM, CyMMapHbIA CYyTOYHbIN
obbeM Nnasmo3amMeHNTENEN CoOCTaBUI B CPEAHEM:

B rpynne 'OK 1481 mn

B rpynne 0,9% NacCl 1731 mn

YuuTtbliBasi, YTO pekoMeHayeMbl 6a3nCHbIN CYyTOYHbIN 0ObeM
SNEKTPOSINTHbLIX PAaCTBOPOB AS1s1 peaHUMaLMOHHOro 60nbHOr0 COCTaBMNSET
1 mn/kr/yac, T.e. ona naumeHTa maccomn 80 kr okono 1920 mn,

HaCKONbKO 0O0OCHOBaHHbLIM ObINTIO Ha3Ha4veHume p-pa [ IK?



16:30 - 17:30, Montreal
State of the art - daily challenges
Chairs: David Mazer & Peter MJ Rosseel
16:30 - 17:00 PL18  Anaemiain elective cardiac surgical patients: a reason for delayving surgery or
mevitable fute?
Christian ven Heymann, Vivantes Klinikum im Friedrichshain, Klinik fur

Andsthesie, Intensivmedizin und Schmerztherapie, Berlin, Germany

17:00 - 17:30  PL19 Cardiothorucic and vascular anacsthesia in Europe - a challenge for EACTA

Peter Rosseel, . Hospital Breda, Department of Anaesthesia and Intensive

Care, Breda, 1 therlands

16:30 - 18:00, Singapore

m How would you decide? Difficult decisions in the cardiac
operating room - TED Session
Chairs: Donna Greeenhalgh & Uwe Schirmer

16:30-17:00 PL20  Case presentation from th rsity Hospital Basel

Joachim Mathias Erb, Oliver Reuthebuch, University Hospital Basel, Department

af Anaesthesia, Basel, Switzerland

Case presentation from the Umiversity Hospital Zurich
; Zurich, Division of Cardiov

7230 - [R:00 4 Case presentation from th versity Hospital Bern
Balthasar Eberle, Insels, /niversitatsklinik fir Andsthesiologie und
Schmerztherapie, Bern,

16:30 - 17:30, Osaka/Samarkand
Working as a clinical anaesthesiologist
Chairs: Andrea Lassnigg & Sven-Ertk Rickste

16:30 - 17:00 PL23  Vigilance - fatigue management. What can we leamn from the arline industry”

17:00-17:30 PL24 Admmstration of HES interferes with patient sa fact or fiction?
1 Priebe, Albert Ludwigs University of Freiburg, Department of
ia, Merzhausen, Germany




‘B camem aene kormiown;

HAaCTOJ1bKO onacnbl’? it




more information - www.cambridge.org/9781107000988

Hydroxyethyl starch
IS Indicated for
plasma volume
expansion.

PactBopbl 9K nokasaHbli

Ana yBerin4yeHus obsema
LUPKYyNupyrowen nnasmbl



Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Ill Patients Presenting

With Hypovolemic Shock
The CRISTAL Randomized Trial

Downloaded From: http://jama.jamanetwork.com/ on 10/29/2013

Djillali Annane, MD, PhD; Shidasp Siami, MD; Samir Jaber, MD, PhD; Claude Martin, MD, PhD; Souheil Elatrous, MD; Adrien Descorps Declere, MD;
Jean Charles Preiser, MD; Herve Outin, MD:; Gilles Troche, MD; Claire Charpentier, MD; Jean Louis Trouillet, MD; Antoine Kimmoun, MD;

Xavier Forceville, MD, PhD; Michael Darmon, MD: Olivier Lesur, MD, PhD; Jean Régnier, MD; Fekri Abroug, MD; Philippe Berger, MD:

Christophe Clech, MD; Joél Cousson, MD; Laure Thibault, MD; Sylvie Chevret, MD, PhD: for the CRISTAL Investigators

Figure 2. Cumulative Incidence of Death Within First 28 Days After

Randomization 3aK/alo4yeHne:

0.3- Pasnnumm B 28-4HEBHOM 1I€TaIbHOCTU
o ey MeXay nauyeHTamu, Noay4asLLlMm
e KON/10UAbl U KPUCTaNIouabl,

He noay4yeHo. [NocKkonbky 90-gHeBHaA
J1IeTa/IbHOCTb B rpynne KoJIJION4HbIX
PAcTBOPOB OblNa AOCTOBEPHO HUXKE,

T L AN HeobxoauMbI

e Time Since Randomization, d AanbHenwmne RCT no oueHKe nx

Colloids 1414 1233 1167 1124 1099 1076 3(|)¢eI-(TM BHOCTU
Crystalloids 1443 1239 1172 1124 1089 1064

=
=
1

Cumulative Incidence of Death




PucyHok 3. OueHKa CBA3M TepanmMu U AMarHo3a U CMepTHOCTU B TeYUeHMe nepBbix 28 gHeun

lpynna Konnonpos  lpynna KpUcTaanompos
MpuunHa (n=1414) (n=1443)

nocTynneHuna B Kon-so JletanbHble Kon-8o JleTanbHbie OTHOLWEHWE PUCKOB B nonb3y : B nonb3sy
OPUT NaUUeHTOB WUCXOAbl MNALMEHTOB  UCXOAbI (95% AN) KONIOWA0B ;| KPUCTANNONAO

Opyrve npuunHobl runo- 555 131 0.87 (0.658-1.10)
BOJIEMMYECKOrO LLIOKA

0.95 (0.78-1.10)
1.19 {0.54-2.60)
0.92 (0.80-1.10)

Cencuc 774

Tpasma 85

[

o
[
Ld LA

L ]
(S|
rat

Bce naumeHTbl 1414

1.0
HR (952 CI)




EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH
(EBponenckoe areHTCTBO MO OLIEHKE NEKAPCTBEHHbIX NpenapaTos)

25 October 2013
EMA/640658/2013

PactBopbl ruapoKcmatuakpaxmanos (FK) 6onee He cnepyer
NPUMEHATb Y NAaLUEHTOB C CENCUCOM WU OXKOramum 1 'y 60/bHbIX B

KPUTU4EeCKoOM COCToOAHUU
(CMDh opnobpsaeTt pekomeHaaumm Komuteta no papmakoHaa30py U OLEHKe pUCKa)

9K ocTatoTcA AOCTYNMHbIMU ANA NPUMEHEHNA B OFPaHUYEHHbBIX NONyAALUUNAX NaULNEHTOB

The Coordination Group for Mutual Recognition and Decentralised Procedures - Human (CMDh)",has
endorsed by majority the recommendations of the European Medicines Agency’s Pharmacovigilance
Risk Assessment Committee (PRAC), which concluded that HES solutions must no longer be used to
treat patients with sepsis (bacterial infection in the blood) or burn injuries or critically ill patients
because of an increased risk of kidney injury and mortality.




M'MnoBonemus

Kak MMHUMYM OAIMH 13 crieAyloWMX KpuTepueB (6e3 ApYrux NpUYmnH):

* NONOXMTENbHbLIN OTBET HAa OGLEMHYIO Harpy3Ky (Hanpumep, NnaccMBHas
npo6a c NOAHATMEM HOT, KMUHM»-06BLEMHasA Harpyska) unu

«Jlaktat >3 MMoOnb/N (ecnun HeT cepaeYHON/NeYeHOYHOW HeA0CTaTOYHOCTHN) Unn
* HacblLLEHNEe KNCNIOPOAOM LieHTPanbHON BEHO3HOM KpoBu <70% (ecnu HeT
aHeMUU UNKU cepAevHON HeAOCTaTOYHOCTH) UNKn

* TMNOTEH3UA (CMCToNMYeckoe apTepuanbHoe AaBneHne <90 MM pPT.CT.) U
Taxukapaus (>100 ya/muH) (6e3 Tepanum 6eta-6nokaTopammu unu cepaeyHoun
HeA0CTaTOYHOCTH)

+ onurypus (amype3s <0,5 mn/kr/y B TeyeHue 6 4)

[lononHuTenbHbIe 06CneAoBaHuUsA, €Clu reMoiMHaMu1Ka He CTabunmaMpoBaHa
(Hanpumep, 3xo-KrI)

BpemeHHOM uHTepBan
OT Hayana wokKa <6 4?

UcknioyeHne naumeHTOB C NOYEYHOM
HeAOCTaTOYHOCTLIO U/UNN OCTPbIM
noBpexaeHnem noyek (AKI)

* NOBbILEHNE CbIBOPOTOYHOIO KpeaTuHuHa Ha 0,3 mr/an B TeyeHune 48 4
unmn

* NOBbILEHWEe CbIBOPOTOYHOro KpeaTuHuHa B 1,5 pa3a oT ucxoaHoro
YPOBHS unun

* anype3 <0,5 mn/kr/y B TeyeHue 6 4 (ecnun He cBA3aHO C rMNnoBonemuen)

NMoBTOpHaA oueHKa

MakcumanbHaa po3sa N3K

Hanpumep, 6% MK 130/0,4 <30 mn/kr/cyT (Bknto4vaa MK, BBeaeHHble B
ornepaunoHHOoM)

/
Mpumenante NK Tonbko

ANS OCTPOro BOCNOJSIHEHUS
o6bema (MakcumMyM B

ANropuT™M Tepanum ¢ y4eToM CTPOrMX NoKa3aHUM.




M'MnoBonemus

Kak MMHMMYM oavH 13 crieaylowmx Kputepues (6e3 APYrux NPUYMH):

* NONOXWUTENbHbLIA OTBET Ha 06BHLEMHYI0 Harpysky (Hanpumep, naccuBHas
npoba c NoOAHATMEM HOT, KMUHU»-06bEeMHas Harpyska) unu

<Naktat >3 Mmmonb/n (ecnu HeT cepaeyYHO/Ne4YEeHOYHOW HEeA0CTaTOYHOCTH) UMK
* HacbllLeHNe KUCNOPOAOM LIeHTPanbHON BEHO3HOW KpoBMu <70% (ecnu HeT
aHeMuMW UNu cepae4yHON HeAO0CTaTOYHOCTH) UK

* TMNOTEH3UA (cucTonuyeckoe aprepuanbHoe gasrneHne <90 MM pT.CT.) U
Taxukapaus (>100 ya/MuH) (6e3 Tepanum G6eTa-6nokaTopaMu Unu ceppaeyHon
HeA0CTaTOYHOCTH)

« onurypwms (anype3 <0,5 mn/kr/y B TeyeHune 6 4)

[lononHuTenbHbIe 06CneAoBaHuUsA, €Clu reMoiMHaMu1Ka He CTabunmaMpoBaHa
(Hanpumep, 3xo-KI)

Ans oCTpPOro BocnonHeHns
o6bema (MakcMmym B
yeHue 24 y

ANropuT™M Tepanum ¢ y4eToM CTPOrMX NoKa3aHUM.




M'MnoBonemus

Kak MMHMMYM oavH 13 crieaylowmx Kputepues (6e3 APYrux NPUYMH):
* NONOXWUTENbHbLIA OTBET Ha 06BHLEMHYI0 Harpysky (Hanpumep, naccuBHas
npoba c NoOAHATMEM HOT, KMUHU»-06bEeMHas Harpyska) unu

g

ANropuT™M Tepanum ¢ y4eToM CTPOrMX NoKa3aHUM.




OCHOBHBIE 3aJ1a41 UH(PY3HOHHOU
Tepanuu B oreparioHHor u OPUT:

[Tognep:xanue 0a3oBoro BOb

KOMITOHEHTHOE BOCIIOJTHEHUE TTIOTEPD KUIAKOCTU U
EKTPOIUTOB ((prcTyna, ppoTa, Iuapes, 1 Ip).

BocnojiHeEHHE OCTPOH KPOBOIIOTEPHU

PecycruranimonHas HH()Y3HOHHO-TpaHCPy3HMOHHAS
Tepanus



PexoMeHaanuu moTJaaHackoro oomecrsa UT

HomnepxkuBaouiasg HPY3MOHHAA Teparusi:

*[lorpebHOCTH B sxuakocTu. 30mi/kr/24q

*IIoTpeOHOCTh B DJICKTPOJIUTAX.
K* - 1MmMmonab/kr/244,
Na* - 1mMMmoibs/kr/244

*PactBopsl - 0,18% NaCl + 4% I'moko3a + 20mmoas/500mn K ¥

*Ecau NaCl < 132 mmons/n — ucnonp3oBark Ilnazmannt-148



CocTaB 3J1eKTPOJUTHBIX PACTBOPOB

DJ1eKTPOJTHTHBIH
pacTBop

bukapoonar, r

Jlakrar, r

' mokoHar, r
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PacuerHasi
0CMOJISLIIb-
HOCTB,
MOcMm/a




JETELNEY BHekneTo4Hoe NPOCTPaHCTBO PactBop

UHTepcTuu. CrepodyHANH PuHrep MoHOo  Mnasmanut

Mna3ma kpo Punre
XunakocTb ALl U3oTOHMY " nakrar cTepun 148

MoKoHarT,
MMoOnb/n

OcmMonsipHOCTb,
MMOJb/ 300 304 309 276

NMoTeHU. n3obITOK
OCHOBaHUM,

BEpot mmonb/n +13

- 5,5 0 -24 +3 +13 +26
o --."-




[ Mnepxnopemms

= Aungos

* BasoKOHCTPUKLMA NOYEYHbIX apTepun

» CHmXeHune Krnybo4koBon onnstTpaumnm
n auypesa

* [MNOTeH3nsa BcneacTBUE CHMKEHUS KOHLIEHTpaLum
PEeHuHa

VYBenueHHe KOHIEHTPAIMH XJ10pa Ha 12 MMoJIb/J1 BhIIIE

HOPMBI NPUBOAUT K CHUKEHUIO I'® Ha 20% u MoxkeT ObITH
NPUYUHOU THIIOTCH3UHU

Wilcox CS:Regulation of renal blood flow by plasma chloride.

J Clin Invest 1983; 71: 726-735

Wilcox CS Peart WS:Release of renin and angiotensin Il into pfggma and
lymph during hyperchloremia.Am J Physiol 1987; 253: F734-F741



B3anMocBA3b Mexay Xrnopua-pecTpuKTUMBHOMU
n xrnopua-nuoepanbHOU cTpaTeruen
UHY3NOHHON Tepannun U NOYeYHbIM
NOBPEXAEHNEM Y KPUTUYECKU OONbHBLIX

Nor’azim Mohd Yunos, MD
Rinaldo Bellomo, MDD, FCICM
Colin Hegarty, BSc
David Story, MD
(B3pocnbix) Lisa Ho, MClinPharm

JAMA, October 17, 2012—Vol 308, No. 15:1566-1572 Michael Bailev. PhD

Table 2. Composition of Trial Fluids®

0.9% 4% Plasma-
saline Hartmann Gelatin Lyte 148

Sodium 129 154 140
Potassium 5 b}

Chloride 150 109 120
Calcium 2

Magnesium 0
Lactate 29

Acetate 0
Gluconate 0

Octanoate 0
2 All concentrations in mmol/L.

Conclusion The implementation of a chloride-restrictive strategy in a tertiary ICU
was associated with a significant decrease in the incidence of AKI and use of RRT.




Association Between a Chloride-Liberal Nor’azim Mohd Yunos, MD
vs Chloride-Restrictive Intravenous Fluid : ,
Administration Strategy and Kidney Injury Rinalde Bellomia; M, FCILM
in Critically Il Adults Colin Hegarty, BSc

JAMA., October 17, 2012—Vol 308, No. 15:1566-1572  [ieiiaspill
Lisa Ho, MClinPharm

Michael Bailey, PhD

Table 3. Incidence of Acute Kidney Injury Stratified by Risk, Injury, Failure, Loss, and
End-Stage (RIFLE) Serum Creatinine Criteria vk iidsThay pril i

No. (%) [95% CI] of Patients® grictive (vs chloride-liberal) in-

I ! el'i 58 i i i
. . . - sequential period pilot study
Control Period Intervention Period sare unit (ICU) during the con-

- X :d with 773 patients admitted
(n= ?Eiﬂ} (n=773) 118 to August 17, 2009) at a

RIFLE class sived standard intravenous flu-
Risk 71 (9.0) [7.2-11.0] 57 (7.4) [5.5-9.0] 1B 18 to February 17 2009), any

Injury 48 (6.3) [4.5-8.1] 23 (3.0) [1.8-4.2] 0. e oty des
T ‘tated solution (Hartmann so-

Failure a7 [7.5) [5.6-9.0] 42 (5.4) [3.8-7.1] 10 oride-poor 20% albumin.
105 (14) [11-16] 65 (8.4) [6.4-10.0] 001 eccoding e 1,

iy . 3 A . e i ] Girh " y post hoc analysis outcomes
AThe control period was from February 18 through August 17, 2008, and the intervention period was fram February 15 length of stay in ICU and hos-

through August 17, 2008,

MEIWIS VUG QUL GUUT T UTLITEITU Uy |91 Just mmol (frOm 694 to 496 mmol/
patient) from the control period to the intervention period. Comparing the control pe-
riod with the intervention period, the mean serum creatinine level increase while in

3akrnyeHue: BHegpeHne NHPY3NOHHOM CTpaTerMm ¢ orpaHNYeHnem
xnopuga B OPUT conpoBoxganocb 3HaYNTENbHbIM CHUXKEHMEM YacTOThbl
OCTPOro rnovevyHoro nospexaeHust n ncnonb3osaHus 3M1T.

Conclusion The implementation of a chloride-restrictive strategy in a tertiary ICU
was associated with a significant decrease in the incidence of AKI and use of RRT.




duspacteop vs Nnasamanut-A ana HavanbHOW
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FIGURE 2. Twenty-four-hour trends for base deficit (A), arterial pH (B), serum chloride (C), and serum magnesium (D) levels.
Results are reported as mean = standard error of the mean. Note: The 24-hour median dose of magnesium replacement in the
0.9% NaCl group was 4 g (IQR: 3, 4) and 0 g (IQR: 0, 2) in the Plasma-Lyte A group (P < 0.001).
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Annals of Surgery r Volume 00, Number 00, 2013:1-8

Saline Versus Plasma-Lyte A in Initial Resuscitation of
Trauma Patients

A Randomized Trial

Jason B. Young, MD. PharmD. Garth H. Utter. MSe. MD). Carol R. Schermer. MD. MPH_ Josenh M, Galante, MD,
Ho Results: Of 46 evaluable subjects (among 65 randomized), 43% had penetrat- D

Ing Injuries, injury severity score was 23 =+ 16, 20% had admission systolic
blood pressure less than 90 mm Hg, and 78% required an operation within 60
minutes of arrival. The baseline pH was 7.27 £ 0.11 and base excess —5.9 +
5.0 mmol/L. The mean improvement in base excess from 0 to 24 hours was
significantly greater with Plasma-Lyte A than with 0.9% NaCl {7.5 £ 4.7 vs
4.4 + 3.9 mmol/L; difference: 3.1 [95% confidence interval (CI): 0.5-5.6]}.
At 24 hours, artenial pH was greater [7.41 + 0.06 vs 7.37 £ 0.07; difference:

3akntodeHue: rno cpaBHeHuto ¢ 0.9% NaCl npumeHeHune lNnasmanuta-A npu
pecycumTaumn TpaBMaTosI0rMyecKkmnx OONbHbIX ConpoBOXaaeTcs
yrny4dLieHnem KMCIOTHO-OCHOBHOIO COCTOAHNS N CTEMNEHU rnMnepxnopemMmnm

B TeyeHune 24 yacos.

chloremia at 24 hours postinjury. Further studies are warranted to evalu-

ate whether resuscitation with Plasma-Lyte A improves clinical outcomes.

Ty 3 1]



A Randomized, Controlled, Double-Blind Crossover Study on
the Effects of 2-L Infusions of 0.9% Saline and Plasma-Lyte® 148
on Renal Blood Flow Velocity and Renal Cortical Tissue Perfusion

in Healthy Volunteers

Abeed H. Chowdhury, BSc, MRCS,” Eleanor F' Cox, PhD,T Susan T. Francis, PhD,1
and Dileep N. Lobo, DM, FRCS, FACS*

N
=3

weight (kg)
Hemoglobin (g/L)

45

43
4
39 ;
a7 i
35
S P=0.649

0 60 90 120 180 240

A blood volume (mL)
- N W s 0

Serum albumin (g/L)




A weight (kg)

\J T L) T L)
60 90 120 180 240
Time (min)

Serum albumin (g/L)

W W

P = 0.649
0 60 90 120 180 240
Time (min)

P=0.693
0 60 90 120 180 240
Time (min)

-~ Plasma-Lyte 148
-8~ (.,9% Saline

P = 0.867
60 90 120 180 240
Time (min)

extravascular fluid volume (mL)

<

Annals of Surgery Volume 256, Number 1, July 2012:18-24

Hemoglobin (g/L)

P=0.872

0

60 90 120 180 240
Time (min)

P=0.029

60 90 120 180 240
Time (min)




A renal cortical tissue A rarial volims A mean renal artery
erfusion (mL/100g/min : : i
. p fusiol ( g/min) from baseline (%) flow velocity (cm/s)
[=] $ B [ ] e 1 '

2 r a i r & y i i

-

9

= o

:
‘i.._
rAAR I

0
=
by
-
[Py ]
1
o

81T 9AT-BLUSE]d —g—
(unw) awny

GE B8Z L tiI
(urw) awiy

06 Z8 Z¥ St 8Z LT

(unw) awi)
L2 Pl

Ty

GE 8¢

800°0

Annals of Surgery Volume 256, Number 1, July 2012:18-24




3000004

1000004

(10
=
=
e =
m O
v E
- E
= oo
g 2
< 0
-l =
o O
=
!
-

240
Time (min)
[1 Plasma-Lyte 148
B 0.9% Saline

Annals of Surgery Volume 256, Number 1, July 2012:18-24




Resuscitation with balanced electrolyte solution prevents
hyperchloremic metabolic acidosis in patients with

P e st

4 4 I o

diabetic ketoacidosis

Simon A. Mahler MD*, Steven A. Conrad MD, PhD,
Hao Wang MD, PhD, Thomas C. Arnold MD

American Journal of Emergency Medicine (2011) 29, 670-674



dapmako-aKOHOMMYECKUIN aHanM3 UCNonb30BaHUS
OBYX MHAY3MOHHbIX cpen Ans pecycumTauum
TPaBMaTONOrMYecknx ODONbHbIX C KPUTUYECKUMMU
NoBpEXOEHNAMMU

Cost-minimization analysis of two fluid products
tients

for resusci

Purpose. Results of a study to determine
potential cost benefits of substituting an
alternative electrolyte solution for O.

sodium chloride injection for the initiz

rw fluid resuscitation of trauma patients are

presented.

Methods. Using data from a randomized
clinical trial that compared 24-hour fluid
resuscitation outcomes in critically injured
’rraurna patipn’rf treated with | I

A, Baxter Ilealthc:areﬁl, a cost-minimization
analysis was performed at a large medical
center. The outcomes evaluated included
fluid and drug acquisition costs, materials
and nurse labor costs, and costs associated
with electrolyte replacement.

Results. of Plasma-Lyte A was
associated with a relatively higher fluid

The use

acquisition cost but a reduced need for
magnesium replacement. During the first

24 hours of hospitalization, 4 of 24 patients
(17%) treated with 0 sodium chloride
injection and none of the patients who
received the comparator product (n = 22}
required supplemental magnesium. Pa-
tients treated with 0 sodium chloride
injection received a median of 4 g of mag-

in the comparator group. Taking into
punt the costs of consumable supplies
ing labor, the cost-minimization
a 24-hour cost differen-
5in fd'.-'Dl of Plasma-Lyte A.
Concluslon Substitution of Plasma-Lyte
A for 0. sodium chloride injec
fluid resuscitation during the first 24 hours
after traumatic injury was associated with
decreased magnesium replacement re-
quirements and a net cost benefit to the
institution.
Am J Health-Syst Pharm. 2014; 71:470-5

tion for

Mar 15, 201



cDapMaKO-SKOHOMI/I‘-IeCKI/II\/II dHaJ1N3 UCIMOJ1b30OBaAHUA

OBYX MHAY3MOHHbIX cpen Ans pecycumTauum
TPaBMaTONOrMYecknx ODONbHbIX C KPUTUYECKUMMU
NoBpEXOEHNAMMU

Cost-minimization analysis of two fluid products
for resuscitation of critically injured trauma patients

Mar 15, 201

CAITLIN A. SMITH, JEREMIAH . DUBY, GARTH H. UTTER, JOSEPH M. GALANTE,
LYNETTE A. SCHERER, AND CAROL R. SCHERMER

3akntoveHune: 3ameHa dmspacteopa Nnasmanutom-A npu
NHY3NOHHOW Tepanuu B TedeHne 24 4yacos rnocrie TpaBMbl
COMNPOBOXOAETCHA CHMKEHMEM HEOOXOAUMOCTU B B

BOCMNOJIHEHUN uecbmu,ma MarHma U Kak cnegcrsme - MEHbLLUUMHA
3aTpartaMin Ha Jie4eHmne



Effect of a Buffered Crystalloid Solution vs Saline on Acute
Kidney Injury Among Patients in the Intensive Care Unit
The SPLIT Randomized Clinical Trial

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

jlqml 2{”5:314“5117!'\1 TN Asi T T e ITE 172774
Published online Oci  IMPORTANCE Saline (0.9% sodium chloride) is the most commonly administered intravenous

fluid; however, its use may be associated with acute kidney injury (AKI) and increased mortality.

OBJECTIVE To determine the effect of a buffered crystalloid compared with saline on renal
complications in patients admitted to the intensive care unit (ICU).

DESIGN AND SETTING Double-blind, cluster randomized, double-crossover trial conducted in 4
ICUs in New Zealand from April 2014 through October 2014. Three ICUs were general medical
and surgical ICUs; 11CU had a predominance of cardiothoracic and vascular surgical patients.

PARTICIPANTS All patients admitted to the ICU requiring crystalloid fluid therapy were eligible
for inclusion. Patients with established AKI requiring renal replacement therapy (RRT) were
excluded. All 2278 eligible patients were enrolled; 1152 of 1162 patients (99.1%) receiving
buffered crystalloid and 1110 of 1116 patients (99.5%) receiving saline were analyzed.

INTERVENTIONS Participating ICUs were assigned a masked study fluid, either saline or a
buffered crystalloid, for alternating 7-week treatment blocks. Two ICUs commenced using |
fluid and the other 2 commenced using the alternative fluid. Two crossovers occurred so that
each ICU used each fluid twice over the 28 weeks of the study. The treating clinician
determined the rate and frequency of fluid administration.




Effect of a Buffered Crystalloid Solution vs Saline on Acute
Kidney Injury Among Patients in the Intensive Care Unit
The SPLIT Randomized Clinical Trial

Paul Young, FCICM: Michael Bailev. PhD: Richard Beaslev. DSc: Setan Henderson. FCICM: Diane Mackle. MN: Colin McArthur. FCICM:

Shay McGui  MAIN OUTCOMES AND MEASURES The primary outcome was proportion of patients with AKI

fortheSPLI (Jefined as a rise in serum creatinine level of at least 2-fold or a serum creatinine level of
JAMA. 2 =396 mg/dL with an increase of =0.5 mg/dL); main secondary outcomes were incidence of
Publisht  pRT use and in-hospital mortality.

RESULTS In the buffered crystalloid group, 102 of 1067 patients (9.6%) developed AKI within
90 days after enrollment compared with 94 of 1025 patients (9.2%) in the saline group
(absolute difference, 0.4% [95% Cl, -2.1% to 2.9%]; relative risk [RR], 1.04 [95% CI, 0.80 to
1.36]; P = .77). In the buffered crystalloid group, RRT was used in 38 of 1152 patients (3.3%)
compared with 38 of 1110 patients (3.4%) in the saline group (absolute difference, -0.1%
[95% Cl, -1.6% t01.4%]; RR, 0.96 [95% Cl, 0.62 to 1.50]; P = 91). Overall, 87 of 1152 patients
(7.6%) in the buffered crystalloid group and 95 of 1110 patients (8.6%) in the saline group

died in the hospital (absolute difference, -1.0% [95% Cl, -3.3% t0 1.2%]; RR, 0.88 [95% CI,
0.67 to 1.17]; P = 40).
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Effect of a Buffered Crystalloid Solution vs Saline on Acute
Kidney Injury Among Patients in the Intensive Care Unit
The SPLIT Randomized Clinical Trial

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

B nccnepoBaHme BKIHOYEHbI NALMEHTBI C HASKUM U cpeaHnm puckom passutusa ONNMH. bonee 70% nauneHToB
61 nocneonepauMoOHHbIMK (BKAOYas MAAHOBYO XMPYPruw) u Tonbko y 3,5-4% 6bin cencuc.

OTCYTCTBVIe AaHHbIX NepBUYHOIo Kputepus

3HayeHne nepBUYHOTO Kputepusi (konmudyectBo naumeHtoB ¢ OlMH) mccnepgoBaHus oTcyTcTBYyOT Ans 7,5 %
NnauneHToB.

O6BbemM uHdy3un

CpeaHun oo6vem nHdysum coctasnan 2000 mn 3a Bce BpemMAa HaxoxaeHnss B OPUT, yto Huxe 6azoBoun
ANEeKTPOSIMTHOM noaaepxku y naumeHtos OPUT.

YpoBeHb xnopuaa B CbIBOPOTKe
B nccnepoBaHnn He namepsncst ypoBeHb Xnopuaa B CbiIBOPOTKE NauVeHTOB.
« OnutenbHoCTb npebbiBaHns B OPUT

Mo cpaBHEHMIO C APYrMMU UCCneaoBaHNAMMN, ANUTENbHOCTL NpebbiBaHns B OPUT 6binia OTHOCUTENBbHO HU3Kas
okono 1,5 gH4.

UHdy3mMoHHaa Tepanua A0 BKIIOYEHUA B UccrieqoBaHue

Bonee 90% nauneHTOB NPOBOANNM MHAY3NOHHYKO Tepanuio 40 BKNOYeHUa B uccnegosaHue. MNMpumepHo y 2/3
BonbHbIX B 06eunx rpynnax, npumeHancsa lNnasma-fint B o6beme 6onee 1000 mn B Te4eHUe nepBbix 24 4acos.



Meta-analysis of high- versus low-chloride content
in perioperative and critical care fluid resuscitation

M. L. Krajewski!, K. Raghunathan'?, S. M. Paluszkiewicz’, C. R. Schermer? and A. D. Shaw’

‘Department of Anesthesiology, Duke University Medical Center, and "Ancsthcsiolog}' Service, Durham VA Medical Center, Durham, North Carolina,
}Boston Strategic Partners, Boston, Massachusetts, *Baxter Healthcare Corporation, Deerfield, Illinois, and 5Dcpartmcnt of Anesthesiology, Vanderbilt
University Medical Center, Nashville, Tennessee, USA

Correspondence to: Professor A. D. Shaw, Division of Cardiothoracic Anesthesiology, Vanderbilt University Medical Center, Nashville, Tennessee
37232-8274, USA (e-mail: andrew.shaw@vanderbilt.edu)

Background: The objective of this systematic review and meta-analysis was to assess the relationship
between the chloride content of intravenous resuscitation fluids and patient outcomes in the perioperative
or intensive care setting.

Methods: Systematic searches were performed of PubMed/MEDLINE, Embase and Cochrane Library
(CENTRAL) databases in accordance with PRISMA guidelines. Randomized clinical trials, controlled
clinical trials and observational studies were included if they compared outcomes in acutely ill or surgical
patients receiving either high-chloride (ion concentration greater than 111 mmol/l up to and including
154 mmol/l) or lower-chloride (concentration 111 mmol/l or less) crystalloids for resuscitation. Endpoints
examined were mortality, measures of kidney function, serum chloride, hyperchloraemia/metabolic
acidosis, blood transfusion volume, mechanical ventilation time, and length of hospital and intensive
care unit stay. Risk ratios (RRs), mean differences (MDs) or standardized mean differences (SMDs) and

21 uccnegoBsaHue, 6253 nauyueHTa.

BBepeHue KpuctannonaoB ¢ BbICOKUM coAepXaHMEeM XJiopa He
BNIMSINO HA NeTasNibHOCTb, OAHAKO ObISI0 CBA3aHO C NOBbLILIEHHbLIM
PUCKOM OCTPOro Nno4e4yHoOro noBpexaeHus, rmrnepxnopeMmyeckKkoro
MeTabonun4yeckoro aunaosa, runepHaTpmeMmmn, 605bLLUMM 0O BLEMOM
remoTpaHcdy3mm n 6onee npogomxurensHon UBIJI.

Conclusion: A weak but significant association between higher chloride content fluids and unfavourable
outcomes was found, but mortality was unaffected by chloride content.
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3aBNCUMOCTb MeXay KPOBOMOTEPEN U
0ObEMOM KpUCTanonaoB, HEOOXO4MMbIM
19 ee BOCMNOfHEeHUs

CooTHOLWEeHne obbemMoB
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A. L. Cervera et al., J. Trauma 14 (1974) 506-520



B3anmMocBsa3b Mexay nocrneonepauoHHON
NneTanbHOCTbLI U KONMMYEeCTBOM MepPennToun

XXNOKOCTU
%) CMepTHOCTb *
100
100 -
2{0) 7
60 -
" MocneonepaluoHHbI NPUPOCT Macehbl
40 - Tena < 10%
>
I MocneonepauuoHHbIi NpUpOCT Maccehl
20 18.8 Tena 11-20%
10.3 5
. l " MocneonepaluoHHbI NPUPOCT Macehbl
0- - Tena > 20%
A B C * P <0,008 ona B u C B cpaBHEHUM C A

J. A. Lowell et al., Crit. Care. Med. 18 (1990) 728-733
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Fluid Challenge Algorithm

Hypovolaemia: low BP, tachycardia, low CVP/JVP,
oliguria, reduced skin turgor, poor tissue perfusion,
capillary refill time >4sec. Note patients with epidurals
may need vasoconstriction rather than fluid but must
be assessed for other causes of hypotension,

Is there a concern regarding fiuid chalienge YES
e.g. severe LV dysfunction/cardiogenic shock?
NO

Give 250-500ml IV YES| Are there continued signs
fluid challenge with of hypovolaemia with low
PL148 or Gelaspan likelihood of fluid

over 5-15 mins overioad?

NO

N 1 r
Have you reached
o
Adequate response” | 2000mi limit?

YES

Patient has compiex
pathology — seek senior/
critical care opinion
urgently

Continued fluid
prescription and
management:
maintenance/replace

References: Southampton Fluid Guidance
NICE Intravenous Therapy in Adu'ts in Guideline 174 Dec 2013,
GIFTASUP guidelines 2009: www.bapen org.uk/pdfs/bapen_pubs/giftasup.pdf




Konnouasbl B cbanaHcupoBaHHOM
3NEeKTPOSINTHOM pacTBOpe...
KoHceHcyc?




BocnonHenne o0beMa ¢ UCIOJb30BAaHUEM HOBOT'O IIpemnapara
TUJIPOKCHUATHIIKpaxMaja IIpu a0 JOMUHAIBHBIX ONEpaIUsX

[IpocneKTUBHOE paHAOMU3UPOBAHHOE

KOHTPOJIMPYEMOE - Allcp <65 mMm Hg
HCCJIeJOBaHUE - LB < 10 MM Hg
I'pymnmna Tepanun (N=15):

coanancupoBanHbiii ['OK 130/0,42
(TeTpacman) + cOaTaHCUPO-BAHHBIM

3IEKTPONUTHBIN P-p (CTEpOdyHIHH-U30) - TOMOJMHAMUKY
Tpyrma Tepanuu - KIIC
(n=15): mecbamancupopanubiii [ 9K - TAT
+ 0
|1\|3a(g(|),42 (Beno¢yHnmuH) + 0,9% pactBop -  DyYHKIHIO TOYCK

Boldt J., Schéllhorn T., Schulte G., Pabsdorf M.: Volume replacement with a new

balanced hydroxyethylstarch preparation (HES 130/0.42) in patiens undergoing abdominal
surgery. European Joirnal of Anaesthesiology 2006; 1-9 44



22 papers by Joachim Boldt
retracted, and 67 likely on the way

ANESTHESIAC.
ANALGESIA™

B

MISCONDUCT

Self-plagiarism alert: A very similar version of this post is being published online in Anesthesiology News,
where one of us (AM) is managing editor.
Anesthesia & Analgesia has retracted 22 papers by Joachim Boldt, the discredited German anesthesiologist
whose prolific career as a researcher has unraveled with stunning rapidity — and 67 more retractions are likely on the way
from 10 other titles that have published his work.
The 22 retractions, announced Feb. 25 on the journal’s website, come less than a month after the state medical board overseeing
an investigation into Boldt’s publications said that it was looking into more than 90 of his articles
out of concern that he had failed to obtain proper approval from an institutional review board for the work.
The board, Landesirztekammer Rheinland-Pfalz (LAK-RLP), investigated 102 articles.
Investigators could not find evidence of adequate IRB approval for 89 papers; for the remaining, 11 had IRB approval
and two did not require it, according to the A&A notice, which was signed by editor-in-chief Steven L. Shafer:



http://retractionwatch.files.wordpress.com/2011/02/aamisconductcover.gif
http://retractionwatch.files.wordpress.com/2011/02/aamisconductcover.gif
http://retractionwatch.wordpress.com/2011/02/04/2010/08/04/redundancy-redux-anesthesia-journal-retracts-obesity-paper-in-self-plagiarism-case/
http://www.anesthesiologynews.com/ViewArticle.aspx?d=Web+Exclusives&d_id=175&i=February+2011&i_id=702&a_id=16700
http://www.anesthesia-analgesia.org/site/misc/25.February.2011.Notice.pdf
http://en.wordpress.com/tag/joachim-boldt/
http://retractionwatch.wordpress.com/2011/02/04/unglaublich-boldt-investigation-may-lead-to-more-than-90-retractions/
http://www.anesthesia-analgesia.org/site/misc/25.February.2011.Notice.pdf
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NEKTPOTHTHRIE H KHCTOTHO-OCHOBHBIE HAPYIIEHHA,

OBY CTOBMEHHBIE ﬂEFE’iC'ﬂEF.‘*LHE_'_ﬂ]‘]H‘DH )
HH®Y3HOHHO-TPAHCDY3IHOHHOHM TEPAITHEM
C. I. Pemer=mkos?, 1, H. Mpomessol-?, A. B. Bafasmm?, B. P. Femdpana’

69 nauueHTOB, OoNnepmupoBaHHbIX MO NOBOAY 3/I0Ka4YeCTBEHHbIX
HoBooGpasoBaHum XXKT

1 rpynna — 0.9% NaCl+6% N9K130/0.42

2 rpynna — CtepocdyHauH n3otoHn4yeckum +TetpacnaH

Pesynbrathl: B 1-# rpynne - passutue
n

Bo 2-n rpynne cobanaHCcUpOBaHHbIN PEXUM UH(DY3MOHHOMN
Tepanuu B AOCTOBEPHO MeHbLUEeU CTEeNeHn HapyLwiaeT
domsnonornyeckum BOOAHO-3NEKTPONIUTHbLIN U
KNCNOTHO-OCHOBHOM CTaTyC, CNOCOOCTBYSA COXPaHEHUID
romeocTtasa



NpnmeHeHne coanaHcnpoBaHHoro pacteopa NAK 130/0,4
a abaoMMHaNbLHOMU XNUPYPrumn CcrnocoocTByeT:

- YMeHblUueHne oobema nHhy3MoOHHOU Tepanuu B CpaBHEHUU C
NCNoNb30BaHNEM TONbKO Kpuctannomaos®

- YMeHbLeHno 00 bemMa KpoOBOTEYEeHUU U HYaCcTOTbl TpaHcy3nmn
KOMMNOHEHTOB KPOBMU B CpaBHEHUU C anboymMnHom®

- YMeHbLUEeHMI0O ANUTENbLHOCTU NpebbiBaHUA B CTaLMoOHape B
CpaBHEHWUM C NPMMEHeHneM Kpuctannonaos’8

- BbICTPOMY BOCCTaHOBNEHUIO (PYHKLUUN KNLLEYHUKAS

NuTtHpaTtypa:

Jacob M & Nohe B, Rational fluid and volume therapy in anaesthesia and intensive care medicine. UNI-MED Science, 1 st edition 2012, ISBN 978-3-
8374-1401-1 (Germany)/ISBN 978-1-84815-195-6 ( Rest of the world);

Hung M et al. Journal of the Formosan Medical Association 2014;113: 429-435;
Martin C et al. Anesthesiology 2013; 118(2): 387-394;

Van Der Linden P et al. Anesth Analg 2013; 116(1): 35-48;

Gillies MA et al. B JA 2014; 112: 25-34;

Feldheiser A et al. B JA 2013;110: 231-240;

Yang J et al. Chin Med J 2011; 124: 1458-1464;

Zhana J et al. Clinics 2012; 67: 1149-1155;

Kim DH. Anesthesiology and Pain Medicine 2009; 4: 235-241;

Volta CA et al. Anesthesiology 2007; 106;

Fas MJ et al. Intensive Care Med 2012; 38: 151.



[IpuMeHeHne nnasmo3aMeHUTENEN

CuHmemu4eckKue KoJsisiouobl:




[IlpuMeHeHne nnasmo3aMeHUTENEN

Kpucmannouosi:

» BocnonHeHne obbemMa BHEKNETOYHOW XUOKOCTU
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