


KPOBOTEYEHUE KAK OCHOBHA/S ITPOBJIEMA
T'MHEKOJIOTHYECKUX ONEPAIIUIA
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BanaHue obvema nepuonepaumoHHOM MHPY3MOHHOMU Tepanuu

Ha pa3BuUTmne OCNoXKHEHUU
(Bundgaard-Nielsen M, et al., Acta Anaesthesiol Scand. 2009 Aug;53(7):843-51)
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Relationship between perioperative administered fluid volume and post-operative morbidity and factors influencing EJHT( of the
curve (arrow). Boxes indicate the risk of complications associated with deviation from normovolaemia. Modified from Bellamy.'” SIRS,
systemic inflammatory response syndrome; PONV, posi-operative nausea and vomiting.



HapyweHusa Mmukpouupkynauum XKT

Ha poHe UMHDY3NU KpUcTassionaos
Frankel HL. J Trauma, 1996

Hopma PuHrepa nakrar

OTekK




Ayse A. Arikan, MD; Michael Zappitelli, MD, MSc; Stuart L. Goldstein, MD; Amrita Naipaul, NP;
Larry S. Jefferson, MD; Laura L. Loftis, MD

Fluid overload is associated with impaired oxygenation and

morbidity in critically ill children (Pediatr Crit Care Med 2012; 13:253—258)

Bo3spacr, mec.

58,7+73,0
Bec, kr 18,3+18,3
Ornenka no mkaine PELOD 21,2+13,8
KonneHTpanus KpeaTHHUHA B IJ1a3Me KPOBH, MI/ 7T 0,6+0,5
O6m1as neperpyska oobemom, %o 5,0+6,1
FiO,, % 67,3+19,8
CpenHee naBieHue B AbIXaTelnbHbIX OyTAX, cM H,O 12,1+6,7
PaO,, MM pT. cT 97,4+56,7
NHunekc okcureHanuu 11,9+12.3
JlmutenpHOCTB TipeObiBanus B [IOPUT 13,9+9,6
JImuTenbHOCTh IPEOBIBAHUS B CTAIlUOHAPE 25,4+22 .5
JmurensaocTs MUBJI 12,9+10,7

BYO UBJI
6 13 80 (7,5%)

28-1HEeBHAS JICTAIBHOCTD 14 u3 8 (17,5%)
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MONEKYN, NOPUCTbIN
rMAPOANHAMUYECKNIN INEMEHT
MEMKKNETOYHOrO
B3anmoaenctema (Hanpumenp,
MeEXKAY SHA0TEeINEM
COCYAUCTOMN CTEHKN N KNeTKamMu
KpOBM).

AKTHHOBBIE BOJIOKHA
KOPTHKaJIbHBIH

MHTETPUHBI
SLPHHE LIUTOCKEJIET

YHJLOTEJINH

MpoceeTt cocyna

ITAKC aHgoTen

Anaesthesist. 2008 Oct;57(10):959-69.

Expedition glycocalyx. A newly discovered "Great
Barrier Reef”. Chappell D, Jacob M, Becker BF, Hofmann-
Kiefer K, Conzen P, Rehm M.




OOPMVJIA BAJIVIAYHA

Am.J Cln Patnol. 1353 Nov.23(11)1133-41,

Quantitative requirements of the infant and child for water and electrolyte under varying conditions.
WALLACE Wi
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PACYET OBbEMA XXUAKOCTU ANA NOAAEPUBAIOLLEN
MHOY3UOHHOU TEPANMUU

(Holliday M.A., Segar W.E., 1957)

Macca Tena Konunuectso XuaKkoctu B cytku, ma/kr/uac O6bem Ha cyTku, mn

0—10kKr 4 mn/Kr/uac 960
10 — 20 Kkr 4 mn/kr/uac + 2 ma/Kkr/yac x 960 + 480
> 20 Kr 6 mn/Kr/uac + 1 ma/Kr/uac x (maccatena—20) 960+480 + 1 KaxKAblA Kr >

20



Hepnoctatku dpopmynbl
Holliday M.A. & Segar W.E.

1. ®aktuueckuid  Oa3albHBIM  META0OJIM3M  HHIXKE
pacdeTHOro (0a30BBIM ypoBeHb MeTabonn3ma 90-60
kkaJl/kr/cyT, a He 100-120 xxan/kr/cyr)

2. DHJIOreHHass MNOpPOAYKIHS BOABI, KaK pe3yJbTar
MeTa00JIM3Ma

3. PeanpHoe kommuecTtBO < 50%

4. He yunTBhIBa€T MOTEPU HATPHUS

5. HeooxogumocTts B niepecuere ObBbEMA u COCTABA

6

. He moaxoaut njist HOBOPOXKAEHHBIX




«NneadbHBIN» IJ1A3MO3aAMEHUTEID

v’ TIoCTOSIHCTBO COCTABA H (pU3UKO-XUMHUYECCKHUX CBOCTB
v Beicokuit (> 100%) ¥ NOCTOSHHBLIH NO JJIMTEILHOCTH BOJEMHYECKHId

3¢ ¢exT

v OTCcyTCTBHE BJAMSTHHA HA KOATYJISIIMIO KPOBH H arperamuio ee KJIeToK

v ANMPOreHHOCTh, HHU3KAS PEAKTONeHHOCTh M OTCYTCTBHE AHTHUIE€HHBbIX
CBOMCTB

v CrocoOHOCTh CBSI3BIBATL KHCJIOPOA M Hajuuyue (eHoMeHAa THCTepe3nca
KHUCJIOPOAHOU €MKOCTH

v CTa0MIbHOCTH COPOLIMOHHBIX CBOICTB
v Yposensb pH, 01u3knii k pusuoaorudeckomy (7,0-7,5)
v' OCMOJISIPHOCTD, 0yIn3Kas K pusnoaornueckoii (280-310 mocm/i)

v OTCyTCTBHE BJIHMSIHHSI HA PYTHHHbIE J1a00paTOPHbIE TECThI, OMpeaeIeHHe
rpynnbl KPOBU U TECThI MHAUBHUAYAJIbHOU COBMECTUMOCTH

v' MeTadoau4ecKass HHEPTHOCTh M IOJIHOTA YJIMMUHAIUH

v' JIINTeJIbHbIA CPOK XPAHEHHS NMPH KOMHATHOI TeMmepaType 0e3 H3MeHeHHus!
CBOWCTB

v’ JlemieBU3HA M JKOJOrHYecKasi 0€30IMaCHOCTh TEXHOJOrHH MPOM3BOACTBA H
CTEePUIH3AIUHU



XAPAKTEPUCTUKA KPUCTAVIOUAHBIX PACTBOPOB

Pactsop

Mnasma Kposu

Pactesop NaCL 0,9%
Pacteop PuHrepa

PactBop PuHrepa-
auerar

MoHocTtepun
Jlaktacon
Mnasma-nnt 148
Tpuconb

Xnoconb

Aueconb
Ouconb
Inoko3a 5%

CrepodyHauH 5

Pacteop NaCl 3%
PactBop NaCl 5,85%
Pacteop NaCl 7,2%
PactBop NaCl 10%

HopmodyHauH I'5

CocTas, Mmmonb/n
Na* K* Ca** Mgt Cl- HCO5 AueTtar JlakTat CybcTpathl OcmonspHOCTb
135-145 3,5-5.5 2,4-2,6 0,75-1,1 96-105 26-30 - - - 280-290
M300CMOJIAPHbIE PACTBOPbI
154 - - - 154 - - - - 308
140 4 6 = 150 = = = = 300
131 4 2 1 111 30 - 280
137 4 1,65 1,25 110 - 36,8 - - 291
140 4 1,5 1,0 115 3,5 - 30 - 294
140 5,0 - 1,5 98,0 27,0 23,0 - 294,5
133 13 - - 98 48 - - - 292
120 23 - - 104 - 39 - - 286
TMNOOCMONAPHbBIE PACTBOPbI

110 13 - - 99 9 24 - - 246
127 - - - 103 24 - - 254

- - - - - - - - - 277
140 2,5 1 141 - - - Manat—10 270

Inokosa— 50
FTMMNEPOCMONAPHBIE PACTBOPbI

513 - - - 513 - - - - 1026
1000 - - - 1000 - - - - 2000
1232 - - - 1232 - - - - 2464
1710 - - - 1710 - - - - 3420
100 18 2 3 90 - 38 Inoko3a —50 530



OU3NOJIOI'NMYECKHUE ITPEAITIOCDBIJIKHA JISA

NMPUMEHEHUSA UH®Y3UOHHOU TEPAIIUU Y JETEU

7,50 — CkopocTb BnuBaHusa = 30 M/Kr/4

— PuHrep-nakrar
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Bpemsa BnuvuBaHumns

Rapoport S, Dodd K, Clark M, Sylim | 1947 |. Postacidotic state of infantile
diarrhea: symptoms and chemical data. Am J Dis Child 73: 391-399



HET'ATUBHDBIE DO®P®EKTDI
NUHTPAOIIEPAIIMOHHOI' O BBEJIEHU A
IJIFOKO3bI

* MHTPAoNnepayuuoHHaA rMNepraInKemms

* rMNepoCMOIAPHOCTb

* OCMOTUUYECKUIN guypes cneaoBartesibHO, 06e3BOXKUBaAHMUE U I/IEKTPOIUTHDbIE
HapyLweHun

* rMNeprankeMma NOBbILAET PUCK TMMNOKCUYECKU-ULLEMUNYECKOTO
noBpeXXaeHnsa roI0BHOro UAN CMUMHHOIO MO3ra

* yXyAlLleHue HeBPOoJIOrMYeCcKuX ucxonos



BJAUAHUE PACTBOPOB IJITIOKO3bI HA
KNCTOTHO-OCHOBHOE COCTOAHMUE

ToproBoe HeNaTeHTOBAHHOR Ha3BaHKe:
[TKK033 pacTeop

Mex/JyHapoHOe HeNaTeHTOBaHHOE Ha3BaHie:
Dextrose

[Mk0K033 LIEH3

[MK0K033 MHCTPYKLIMA OMHCaHME

(DapMaKoTepanesTHYECKan rpynna: PacTROp.! ANA BHYTPUBEHHOMO BBEEHHR. pPUraLOHHHE DACTBOD.
ATC: BOSCXDL

Cocras:
[TKKO3H B NepecyéTe Ha HessogHyi 50wnv 1001
HaTpud xnopuza 0267
PaCTBOpa KMCnoTel XnopucTosogoponqon 0,1 M nopH30-41

0o 1000 mn



D=
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I'PYIIIIA PUCKA 110 PASBBUTHUIO

NEPUONEPAIIMOHHOU T'NNOITIMKEMUHA

HoBopoXaeHHble 1 AeTN paHHEero Bo3pacTa
OcnabneHHbie bonbHbIE C XPOHUYECKMMMU
3a60/1€BaHUAMM NEYEHU

[MauneHTbl, NoAy4Yatowme NnapeHTepasbHOe NUTaHNE
[letTn, poxKaeHHble OT MaTepeu C caxapHbiMm aAnabeTom
[TauneHTbl C cMHApPOM bekBuTa-BnaemaHa

MaumeHTbl ¢ He3uagmobracto3dom (HeoHaTaNbHbIN
rMNOrnMMKeMmnYeECKNUn CUHOPOM,
rMnepuHcynmMHemMmnyeckas rTMNOrnMMKe M1
HOBOPOXOEHHbIX, BPOXXAEHHbLIN TMMEPUHCYNUHU3M).



Hyponatraemia and death or permanent brain
damage in healthy children.

Arieft AT, Avus JC, Fraser CL.

University of Calitormnia school of Medicine, San Francisco.

BMI. 1992 May 9:304(6836):1218-22.

— 16 comaTnyecKkn 300p0OBbIX AeTeun
ONepupPOBaHHbIX B NJIAHOBOM NopAaaKe

— TaxKenasa runoHaTpmemmsa obycnosmsLlan OTeK
MO3ra

* cMepTb/ TAXKenbl NCUXOHEBPOIOTNYECKN aepuunT

Bcem getam BBOAUAUN TMNOTOHNYECKUM
rMNOHAaTPUEMUYECKUMN PacTBOp



PH KpHuCTANTIOMIHBIX PACTBOPOB

_____ Paceop | pH

[1nazma KpoBHU 7,35-7,45
0,9% pacTtBOp XJ10pHUAa HATPHUS 6,0
PactBop Punrepa 6,0
Ctrepo(pyHAUH N30TOHUYECKUI 46—-54

Crepodynaus I'S 3,0-5,0



BUKAPLOHAT HATPUA

(1873 — 1926)

Bnepsbie ObLI NPEIJI0KEeH 1JI5
HUCI0JIb30BAHUS B
KIMHAYCCKOH NMPaAKTHKE
Howland J. m Marriott M.W.
B 1916 roany npum JjedeHuM

AUaApeu y aereu

Howland J., McKim Marriott W. Acidosis
occurring with diarrnea. Am J Dis Child
1916;11:309-25.



METABOJIMYECKHUE INNPEAITECTBEHHUKH

BUKAPBOHATA
MeTabonu- Bpemsa KpaTtHocTb Pacxop,
YecKum TpaHchopma- | nepesoga 1 | TpaHchopmaum | Kucnopopaa
npeawecTsBeHHU umn B MMO/1b (nO,Haln
K 6uKapboHaTta 6ukapboHar MIb B pacTBopa)
mmonb b
JlakTaTt 2 1:1 [leyeHb, NOYKMU 2,5
AueTaTt 1,5 1:1 bonbLlKMHCTBO 1,4
Manat Bonee 1,5 1:2 TKaHeu
[NtOKOHaT 2 1:1 5,5



IHHOTPEBJIEHHUE KUCJIIOPOIA

B Pacxopa kucaopoaa

NakTart Lintpar [ AIOKOHaT




MNPOIYKILUSA BUKAPBOHATA

[poaykuus bukapboHata

[AIOKOHAaT  AakTaT AueTat




OCHOBHAA ®YHKIUA ITJVIASMO3AMEHUTEJISA —

BO3MEUIIEHUE JE®UIINUTA OIK!

Ounons BoALI

® KoHueHTpanus

JIEMCTBYIOIIETO 0
BeIIlECTBA PacTEOpa pasaomafiibecabann e

* MonekynapHas Macca



IBOJIOLUSA KOJLJIOUIHBIX PACTBOPOB

Voluven

A

) L 4
Hextend /
7ax ’/ :Eonmaé:: =
Haes-steril / 2

HES 130/0,4

HES 200/0,5
HES 450/0,7

1915 1943-1947 1972 1980 1999 2007



KOJIVIOUAHDBIE ITJIASMO3AMEHUTEJIN

OcHoBHOWM nonumep

Benok

[ekcTpaH

[ MapoKcuaTUIkpaxmarl

MonMBUHUNNMPPONMAOH

[MofIMBUHMNOBBIV CMPT

OcobeHHocTH rpynmbl
no MB

pynna pacTBOpPOB MO MOMNEKYNSIPHOMY Becy

BMC

AnbOyMUH,
Mr =69 k[l

Makpogekc (60),
MosmrntokuH (70)
Mr = 60-95 k[la

[nasmactepur
Crabuson
Mr = 400-450 k[la

[epuCTOH,
[EMOBUHMIT

BbIpaeHHbIi
BONEMUYECKU 3hpekT
(nna3moakcnanaepsb!)

CMC HMC
»KenatuHonb (30) -
Gelofusine (30)
Gelofundole (35)
Peomakpogekc (40) [ekcTpaH-1
PeononurtokuH (35) Mr =1 k[a,
Mr = 35-40 k[la Pacnpegensercs

Kak kpuctannoms!

PeoptaH (200) -

BontoseH
BeroyHamH (130)

- [emopes
Mr=10-12 k[la

MNonnpes
Mr=10-12 k[la
CHMXal0T BA3KOCTb KPOBM MuHUManbHbI
W YMEHbLLAKOT arperawuio BONEMUYECKMI

knetok (cHwxeHne OrNCC) ahcpex,
Puck pa3suTus

OrMH

OcobeHHOCTH pacTBOpa

1. Huskasl peakToreHHOCTb

2. [o3a meHee 30
MII/KI/CY TR

3. He BnusoT  Ha
Koarynsiumio

1. Bbicokast
PEaKTOreHHOCTb

2. [osa CMO = 7
MII/Kr/CYTKU

3. Mr =2 100 kla —

HapyLLEHNsl reMocTasa

1. YBenuyeHue
KOHLEHTpaUuM amunasbl B
nnasme KpoBsu

1. Kymynsums B KkneTkax
cuctembl MO

2. immyHocynpeccus

3. [loza < 6 mn/kr/cyTku
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Best Pracrice & Research Clinkal snaesthesiology 23 (20049 183- 191

Contents lists available at Sciencelirect

Best Practice & Research Clinical
Anaesthesiology

jourmnal homepage: www.elsevier.com/locate/bean

Relevance of albumin in modern critical care medicine

Jean-Louis Vincent, MD, PhD, Professor and Head of the Department

e Hetr poKas3aTenbCctB B MOJb3y PYTUHHOIO WCMNO/Ib30BAHMUSA
anbbymMmnHa Npu rMNOBONEMUMN.

* BBepeHne anbbymmHa  MoXKeT  ObiTb  MOAE3HbIM  MPU
onpegeneHHon Hosonornm 8 OPUT.

* HaumeHee 3pPeKTUBHbIN KONNOUA,
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MENATHHONS,

=

JOCTONUHCTBA U HEJOCTATKUA KOJIJIOANHBIX
PACTBOPOB HA OCHOBE KEJIATUHbBI

BriepBbie pacTBOp HA OCHOBE KEJIATUHBI ITPUMECHUII
Hogan B 1915 rony.

[ Ipoa0KUTEIBHOCTD BOJIEMUYECKOTO 3 (PekTa = 2-
4 qacam

He BBI3BIBAXOT A/JIEPrUYECKUX PEAKITAM

Jlerko TmoOABEprarOTCS THIPOJIM3Y, HE 00NaJaro
KyMYJIUPYIOIIUM 3(PheKTOM

bim3ku 1o ¢cBOMM (DPU3MKO-XMMHYECKHM CBOKMCTBaM
[1asMe, JETKO IMEPEHOCATCA IMAllMEHTaAMU U MOTYT
OBITH BBEIEHBI B OOJILIIIOM 00HEME

OnTUMaJIbHBIA M1a3MO3aMEHUTEIb TP MACCHUBHOM
KPOBOIIOTEPE U TPAH3UTOPHOMN BA3OILIETUU

OCHOBHOE NPOTHBONOKA3AaHUE — OCTPbIA WJIH
XPOHUYECKUN HePppuUT!



Cochrane Database Syst Rev. 2010 Jan 20;(1):.CD007594.

Hydroxyethyl starch (HES) versus other fluid therapies: effects on kidney function.

Dart AB, Mutter TC, Ruth CA, Taback &P,
Department of Pediatrics and Child Health, University of Manitoba, FE-00% 840 Sherbrook St Winnipeg, Manitoba, Canada, R3A 131

BACKGROUND: Hydraxyethyl starches (HES) are synthetic colloids commanly used for fluid resuscitation, yet controversy exists about their impact on kidney function.
OBJECTIVES: To examine the effects of HES on kidney function compared to other fluid resuscitation therapies in different patient populations. SEARCH STRATEGY: We
searched the Cochrane Renal Group's specialised register, the Cochrane Central Register of Controlled Trials (CENTRAL, in The Cachrane Library), MEDLINE, EMBASE,
WMetaReqister and reference lists of articles. SELECTION CRITERIA: Randomised controlled trials (RCTs) and quasi-RCTs inwhich HES was compared to an alternate fluid
therapy for the prevention or treatment of effective intravascular volume depletion. Primary outcomes were renal replacement therapy (RRT), author-defined kidney failure and
acute kidney injury (AKI) a5 defined by the RIFLE criteria. Secondary outcomes included serum creatinine and creatinine clearance. DATA COLLECTION AND ANALYSIS:
Screening, selection, data extraction and quality assessments for each retrieved article were carried out by two authors using standardised forms. Authors were contacted
when published data were incomplete. Preplanned sensitivity and subgroup analyses were performed after data were analysed with a random effects model. MAIN RESULTS
The review included 34 studies (2607 patients). Overall the RR of author-defined kidney failure was 1.50 (95% C11.20t0 1.87; n=1199) and 1.38 for requiring RRT (95% Cl
0.89t0 2.16; n = 1236) in HES treated individuals compared with other fluid therapies. Subgroup analyses suggested increased risk in septic patients comparad o non-septic
(surgicaltrauma) patients. Non-septic patient studies were smaller and had lower svent rates, 50 subgroup differences may have been due to [ack of statistical power in thes:
studies. Only limited data was obtained for analysis of kidney outcomes by the RIFLE criteria. Overall. methodological quality of studies was good but subjective outcomes
were potentially biased because most studies were unblinded. AUTHORS  CONCLUSIONS: Potential for increased risk of AKI should be considered when weighing the risks
and benefits of HES for volume resuscitation, particularly in septic patients. Large studies with adequate follow-up are required to evaluate the renal safety of HES products in
non-septic patient populations. RIFLE criteria should be applied to evaluate kidney function in future studies of HES and, where data is available, to re-analyse those studies
already published. There is inadequate clinical data to address the claim that safety differences exist between different HES products.

PMID: 20091640 [PubMed - in process]



Cochrane Database Swst Rew, 2013 Jul 237000075594 doi 10,1002 4551858 .COO07594 pub3.

Hydroxyethyl starch (HES) versus other fluid therapies: effects on kidney function.
Mutter TC, Ruth CA Dart AB.

Department of Anesthesia, University of Manitoba, VWinnipeg, Canada.

Abstract
BACKGROUND: Hydroxyethyl starches (HES) are synthetic colloids commaonly used for fluid resuscitation to replace intravascular wvolume, yet they
have been increasingly associated with adverse effects an kidney function. This is an update of a Cochrane review first published in 2010.

OBJECTIVES: To examine the effects of HES on kidney function compared to other fluid resuscitation therapies in different patient populations.

SEARCH METHODS: We searched the Cochrane Renal Group's specialised register, the Cochrane Central Register of Controlled Trials (CEMNTRAL,
in The Cochrane Library), MEDLINE, EMBASE. MetaRegister and reference lists of articles. The most recent search was completed on Movember 19,
2012,

SELECTION CRITERIA: Randomised controlled trials (RCTs) and quasi-RCTs in which HES was compared to an alternate fluid therapy for the
prevention or treatment of effective intravascular volume depletion. Primary outcomes were renal replacement therapy (RRT), author-defined kidney
failure and acute kidney injury (AKIl) as defined by the RIFLE criteria.

DATA COLLECTION AND ANALYSIS: Screening, selection, data extraction and quality assessments for each retrieved article were carried out by
two authors using standardised forms. All outcomes were analysed using relative risk (RR) and 95% confidence intervals (95% CI). Authors were
contacted when published data were incomplete. Preplanned sensitivity and subgroup analyses were performed after data were analysed with a
random-effects model.

MAIN RESULTS: This review included 42 studies {11,399 patients) including 19 studies from the original review (2010}, as well as 23 new studies.
Fifteen studies were excluded from the original review (nine retracted from publication due to concerns about integrity of data and six lacking individua
patient creatinine data for the calculation of RIFLE crtena). Cwverall, there was a significant increase in the need for RET in the HES treated individuals
compared to individuals treated with other fluid therapies (RR 1.31, 95% CI 1.16 to 1.49; 19 studies, 9857 patients) and the number with author-
defined kidney failure (RE 1.59, 95% Cl 1.26 to 2.00; 15 studies, 1361 patients). The ER of AKl based on RIFLE-F (failure) criteria also showed an
increased risk of AKl in individuals treated with HES products (RR 114, 95% CI 1.01 to 1.30; 15 studies, 8402 participants). The risk of meeting urine
output and creatinine based RIFLE-R {risk)} criteria for AKl was in contrast in favour of HES therapies (RR 0.95, 95% CI 0.91 to 0.99; 20 studies, 8769
patients). However, when RIFLE-R urine output based outcomes were excluded as per study protocol, the direction of AKl risk again favoured the
other fluid type, with a non-significant RR of AKI in HES treated patients (RR 1.05, 95% Cl 0.97 to 1.14; 8445 patients). A more robust effect was
seen for the RIFLE-I {injury) outcome, with a RR of AKI of 1.22 (95% Cl 1.08 to 1.37; 8338 patients). Mo differences between subgroups for the RRET
and RIFLE-F based outcomes were seen between sepsis versus non-sepsis patients, high molecular weight (MVW) and degree of substitution (DS)
versus low MW and DS (= 200 kDa and = 0.4 DS versus 130 kDa and 0.4 DS) HES solutions, or high versus low dose treatments (i.e. = 2 L versus <
2 L). There were differences identified between sepsis versus non-sepsis subgroups for the RIFLE-R and RIFLE-l based outcomes only, which may
reflect the differing renal respanse to fluid resuscitation in pre-renal versus sepsis-associated AKI Owerall, methodological guality of the studies was
good.

AUTHORS' CONCLUSIONS: The current evidence suggests that all HES products increase the risk in AKl and RRT in all patient populations and a
safe volume of any HES solution has yet to be determined. In most clinical situations it is likely that these risks outweigh any benefits, and alternate
volume replacement therapies should be used in place of HES products.



IJPA THAPOKCUDTUIKPAXMAJIOB ITPOLIJIA?

Marncrepcreo 3apasoocxpaHeHH A
Poccuifickoll @egepammmm

PTEITEPANMBHAYA CAYHEBEA ITO HAIXIOPY I_ "_"l
B COEPE 3JPABODODXPAHEHHA
(POC3IPABHAIZOP) CybrexTn oDpalueHHsA
JIeKapcTBEHHBIX CpelcTB

CnapaHckaa mor. 4, crp. 1, Mocksa, 109074
Tenedor: ($95) 598 45 38 698 15 74

o8- 0f 2013 w 2t —F92 /73
Ha MNe oT

[ -

() HOBBIX SJAaHHEEX IT0 De30MACHOCTH
JIeKApCTREHHBIN MPENapaTos
FrHOpOKCHITHIKDAXMana

PenepanbHas cCcoyxbda nmo HaAN30pY B cbhepe 3OparooXpaHeHHs B 2 paMiax
HCIIONMHEHHA IOCyAapCTBEHHOH QYHKIIHH MO MOHHTOPHHIY 0€30MacHOCTH JIeKapCTBEHHBIX
npenaparos, HaXOOALUMXCA B oOpallleHHH Ha TeppuTopHH Poccuiickoi demeparium,
cooOuaeT claegyrollee.

PocznpaBHanzop JOBOOHT OO CBENEHHS CHEUHATHCTOB 3APABOOXPAHEHHHA IIHCBMO
KOMMIaHuH «@pezeHnyc Kabm Joiiunapmm I'mOX» OTHOCHTENBRHO HOBBIX JaHHBIX 10
6e30nacHOCTH JIEKApPCTBEHHEIX MPenapaTros, COAepP  allluX MMapokcHaTHaKpaxman (17 3K).

I'punoxenHe: Ha 3 1. B 1 3K3.

BpHuo pykoBOOMTENSA A.B. I'TapxoMeHKO



Paediatr Anaesth. 2008 Oct 18(10):9258-33. Epub 2008 Jul 21.

Hydroxyethyl starch 130/0.42/6:1 for perioperative plasma volume replacement in children: preliminary results of a European
Prospective Multicenter Observational Postauthorization Safety Study (PASS).

Slimpelmann R, Kretz FJ, Gabler R, Luntzer B, Baroncini 5, Osterkorn O, Haeger MC, Osthaus WA

Medizinische Hochschule Hannover, Klinik fir Andsthesiologie und Intensivmedizin, Hannover, Germany. suempelmann.robert@mh-hannover.de

316 onepupoBaHHbIx aeten ot 0 go 12 net, Becom ot 1,1 ao 60 Kr.

* 45% nauneHToB noaBeprnIncb abagomunHanbHon xnupypruu, 12,4% yponornyeckoin, 11,4%
TOpaKasbHOWN, 7,6% opToneamyeckon, 7% cepae4yHO-COCYANCTOM.

 CpeaHuii o6bem nHPy3nm MK 130/0.42 6bin 11+4,8 ma/Kr (ananasoH 5-42).

° He 3apernctpmpoBaHoO HX OAHOMO Cepbe3HOro OC/N0XKHEHUA (T.e., aHa(I)MI'IaKTOI/I,CI,HbIe
peaKkunun, novyeyHaa HeaJoCtaToO4YHOCTb, HAPYLLEHWNA CBEPTbIBAEMOCTHU KpOBM).

[ N

YmepeHHble go3bl MK 130/0.42 noppep)uBaloT ageKkBaTHbii CB v Bbi3biBaloT
NNWb YMeEpPEeHHble U3MEeHEeHUA KOHUEeHTpauuu remornobuHa m KLWP y ageteir. MK
130/0.42 6e30onacHbl U 3P PEeKTUBHBbI AaxKe Y HOBOPOXKAEHHbIX U AeTel paHHero
BO3pacTa C HOPpManbHOWU PYHKLMEN NOYEK U KOATryaauumu.

= )




Curr Opin Anaesthesiol. 2010 Jun; 233} 363-7.
Is the use of colloids for fluid replacement harmless in children?

Saudan 5.

Pediatric Anesthesia Unit, Geneva Children’s Hospital, University of Geneva Hospitalz, Geneva, Switzerland. sonja.saudani@hcuge.ch

* [eKcTpaHbl pegKo UCNO/b3YIOTCA U3-32 UX HEraTUBHOTO BO34eMACTBUA HA KOArynauuio
U BEepPOATHOCTb Pa3BUTUA aHaPUNAKTUUECKUX peaKLUii.

*  XenatuH u anbbyMmUH Mano BAUAIOT HA FeMOCTa3, HO HEA0CTAaTKOM }KeNnaTuHa
ABNAETCA BbICOKAA aHAaPUNAKTOreHHOCTb U HU3KNiA BoleMUYecKum KoapPpuumeHr.

° HepoctaTku al'lb6yMMHa — BblICOKaA CTOMMOCTb, OTCYTCTBUE A0KA3aHHOIo BJIAHUA Ha
BbI>XMBA€MOCTb, ONaCHOCTb nNepeaavyn Hen3BeCTtHbIX BUPYCOB.

*  9Ku umeloT 3HaUUTENbHO MeHbLUe NO60UYHbIX 3¢ PEeKTOB Ha Koarynauuio u GyHKLUu
noyexk.

/I'QKM Ill noKoneHUnAa ABNAIOTCA Ny4LIUM B HacCToALLee Bpems N
KOMMNPOMUCCOM MeXKAY SIKOHOMUYECKON 3P PEeKTUBHOCTLIO U

npopunem 6e30nNacHOCTM y AeTer C HOpMaNbHOU PYHKUMENn NOoYeK u
Koarynaumemn.

= )




I'NAPOKCUITUIIKPAXMAJIbBI U
AT'PETAIINA TPOMBOLIMTOB

oK A0 |
r3K200 |
K130
PK70 s
du3 p-pl.
-10 ;J 10 20 30 40 50 60

YV AAMHEHME BpEMEHM arperaumu TpOMOOLUTOB OT UCXOAHOTO, %
Franz A et al Anesth Analg 2001; 92: [402-7



Intenzive Care Med. 2012 Jul35(7):1134-42. doi 10.1007/300134-012-2560-x. Epub 2012 Apr 1&.
Safety of gelatin for volume resuscitation--a systematic review and meta-analysis.
Thomas-Rueddel DO, Viasakov V Reinhart K, Jaeschke R, Rueddel H, Hutagalung R, Stacke A Hartog C3.

Department of Anesthesiology and Intensive Care Medicine, Jena University Hospital, Friedrich Schiller University Jena, Erlanger Allee 101, 07747, Jena, Germany,

MpoaHanusuposaHo 40 PKU, onybankoBaHHbIX B nepuog mexay 1976 u 2010 ¢ 3275 naumeHTamu. MeguaHa po3bl
»enatuHa cocrasuna 17 mn/kr (amanasoH 6-57 ma/kr). B 32 PKMU (n=1946/3275, 59% Bcex nauueHTOB), nepuog,
uccnepoBaHma coctasun < 24,0 yaca. B 29 PKU (n=2001) nccnepoBanu NAaHOBbIX XMPYPruveckux nauueHToB, B
OCHOBHOM, NepeHeclwux onepauuio Ha cepgue (18 PKU, n=819). Tpu PKU (n=723) uccnepgoBanu taxenobonbHbIX
B3pocabix. [lBa PKU (n=59) 6bianM BbINONHEHbI Y NAUMEHTOB CKOpo nomowM, u wectb PKU (n=492) 6binm
BbIMOJIHEHbl Y HOBOPOXAEHHbIX WAU AeTteii. HM oaHO uccheaoBaHMe He COOTBETCTBOBaNO TpeboBaHUAM,
NO3BO/IAIOLWMM NOJYYUTb BarKHble pe3ynbraTtbl. He BbiABNEHO 3HAYUMbIX pa3anMumii no cmeptHoctu (RR 1.12, 0.87-
1.44) n BO3HUKHOBEHUIO aNNIEPruyeckux peakumii ¢ anbbymmHom n ®P (RR 1.28, 0.89-1.83). B cBA3u ¢ Heb6onbwMM
KONMYECTBOM MaLUEHTOB, UCC/IEA0BaHUA NOATPynnbl C HU3KOW [030M MNPOTUB BbICOKOW U KOPOTKUX MEpUoaoB
BBEAEHUA NPOTUB AJIMHHDbIX, pe3ynbTaTbl 6bin HemHPopmaTuBHbI. Tonbko 3 PKU coobwmnm o BosHMKHoOBeHuU OMH.

[ N

Hecmotpsa Ha 6onee yem 60 neTHUM ONbIT KAIMHUYECKOW NPAKTUKKU, 6e30nacHOCTb U
3¢ PEeKTUBHOCTDb XKenaTUHA He MOXKeT BbiTb HaAEeXXHO OueHeHa No KpaiHei mepe B
TeX mecTax, B KOTOpPbIX OH B HacToswee BpemA mucnonb3yerca. Mbl npeanaraem
NpPoBeCcTU UcciegoBaHNA U OLEHUTb ero 6e3onacHoCTb. P




INPUMEHEHUE PACTBOPOB CUHTETUYECKHUX KOJIJIOU OB

- Ir

G2nRdn+20n+

Chatpun S, Cabrales P.
Effects on cardiac function of a novel low viscosity
plasma expander based on polyethylene glycol
conjugated albumin.

Minerva Anestesiol. 2011 Jul;77(7):704-14.
Chatpun S., Nacharaju P., Cabrales P.
Improving cardiac function with new-generation
plasma volume expanders. Am J Emerg Med 2013
V.31, P.54-63.

[1OMUA TUIICHTTIUKOJIb KOHBbIOTUPOBAHHBIM
C CBIBOPOTOYHBIM AJIbLOYMHMHOM 4YEJIOBEKA
(II2I'-CAY)  oka3piBasl  OJIaronpusaTHOE
BIIUSIHUE HA CEPJACYHYI (QYHKIMIO TIO0
CPaBHEHUIO C TPaJUIMOHHBIMU
KOJUIOUIHBIMM TUIA3MO3aAMEHUTEIISIMH.,

* ViiydmieHue  paboOThl  cepana  Ipu
YBEJIIMYEHUH OObEMa KPOBH C IOMOIIBIO

[19I'-CAY CIIOCOOCTBYET
MOJ1JIep>KaH10/BOCCTAHOBIICHUIO

roMeocTasa, YIY4IICHUIO IIPOTHO3a
BBIKHBAEMOCTH, (YyHKITMOHATIEHOMY
BOCCTaHOBJICHUIO U 3HAYUTECIHHOMY
YMEHBIIICHUIO pacxojia KPOBH, IIO3BOJISIS,
TakKuM 00pa3oM, YaCTUYHO COKPaTUTh
OKHJIaeMBbIH aeduuT KpOBHU U
3HAYUTEIIbHO CHU3UTH 4acTOTY

OCJIO)KHEHUN U CMEPTHOCTb.



CUHTETUYECKUE KOJVIOUAbI
PRO u CONTRA

* BbIpaxeHHbIH BOJICMUYE€CKUHA

dpPexT

* Jle3SMHTOKCMKAUOHHBIN 3P PeKT

 Kymynsimust B KJIE€TKaX  CHCTEMBI
MOHOHYKJICAPHBIX (paroiuToB

* MMmMmmyHOCyHpeccus
» Kanneporennoe aeticraue (?)

* HuenmupoBanue  TepaneBTUYECCKOTO
JIEUCTBUS pAJa IIPEnaparoB

* TloBpexaeHne KaHAIbIEB HEPPOHA

* [IpumMeHeHne B  IeAUATPUUYECKOU
IIPAKTHUKE HELEIECO00Pa3HO

* AHaQWIAKTOUIHBIE PEAKIINHU




Bo3aenctemne Ha 06bem Konaouaos Npu runepsoieMmm U
HOPMOBOJIEMUM

120

100 —{---------—--- —

Bosaeicrame Ha 06ém (%)

MnepeBonnemus Hopmosonemus
(Nn=10) (Nn=15)

Memoagunoumsa

YyBCTBUTEIBHOCTH BO3/I€iiCTBUA HA 00beM KOJIOHWIHBIX IJIa3MO3aMeHUTe/eil Ha npumepe 5%
YeJI0BeYeCKOro ajgb0ymmuHa (nmypnypHbliil). Ecam n300HKOTHYEeCKHME KOJUIOMIHBIE PacTBOPHI
HCHOJB3YIOTCS VISl BOCIOJHEHHUsI OcTpoil kpoBomotrepu, moutu 1009 pacrBopa ocranyrcs B
COCYAMCTOM CHUCTeMe; Mmepexo] B MHTEPCTHUIIHMAJIbHOE MPOCTPAHCTBO (OpaH:KeBbIH) OyleT HM3KHUM.
Hanporu, u3 060J110COB, BBOIUMBIX NMPH THIEPBOJEMHYECKHX COCTOSTHHUAX, 2/3 HemocpeaCTBEHHO
nepexoauT B mHTepcTHINi (Moaudumuposano u3 Jacob M. et al. Lancet, 2007; 369: 1984-86).



KOI' IA IIOKA3AHbI KOJIJIOUAbI?

Konnouowt nokazamnwi, kocoa:

1. MaccuBHas MH(DY3HS
KPUCTAJIOUTHBIX pPacTBOPOB
MOXKET CTaTh IPUUMHOM «BJIaKHBIX
JIETKHX» C IOBBIIICHHBIM YPOBHEM
BHECOCYIHUCTOU BOJIbI

2. MIMerorcs npu3HaKd ITOYEYHOMU
WM CEPACYHONM HEIOCTATOYHOCTH
C UCXOJHOU TUIIEPBOJIEMHUEH

3. Nmeet MECTO
TUI0aJbOyMHUHEMHSI W HHU3KOE
KOJIJIOMTHO-OHKOTHYECKOE
JTABJICHUE




MUTOXOHJPUAJIBLHAS JIUCOYHKIUS, KUCJTOPOIHLIN
MAPAJJOKC u KPUTUHYECKOE COCTOSIHUE

J Crit Care. 2011 Feb;26(1):103.e1-7. doi: 10,1016/ jore.2010.05.001. Epub 2010 Jun 19,
Oxidative stress as a novel target in pediatric sepsis management.
von Dessauer B, Bongain J, Molina VW, Quilodran J, Castillo B, Rodrigo B

Pediatric Intensive Care Unit, Doctor Roberto del Rio Children’s Hospital, Santiago, Chile.

Abstract

Sepsis with secondary multisystem organ dysfunction syndrome is the leading cause of death in the pediatric intensive care unit. Increased
reactive oxygen species may influence circulating and endothelial cells, contributing to inflammatory tissue injury and explaining the tissue hypoxia
paradigm based on microvascular dysfunction. An impaired mitochondrial cellular oxygen utilization, rather than inadequate oxygen delivery, was
claimed to play a more important role in the development of multisystem organ dysfunction syndrome. Anyway, it seems plausible that reactive
oxygen species can mediate the pathophysiologic processes occurring in sepsis. However, the consensus guidelines for the management of
patients with these conditions do not include the enhancement of antioxidant potential. Therefore, further investigation is needed to support
interventions aimed to attenuate the severity of the systemic compromise by abrogating the mechanism of oxidative damage. Antioxidant
supplementation currently in use lacks a mechanistic support. Specific pharmacologic targets, such as mitochondria or Micotinamide Adenine
Dinucleotide Phosphate-Oxidase (NADPH) oxidase system, need to be explored. Furthermore, the early recognition of oxidative damage in these
seriously ill patients and the usefulness of oxidative stress biomarkers to define a cut point for more successful therapeutic antioxidant
interventions to be instituted would offer a new strategy to improve the outcome of critically ill children.

Crit Care Med. 2007 Sep;35(9 Suppl)y5488-95.
Mitochondria, endoplasmic reticulum, and alternative pathways of cell death in critical iliness.

Yasuhara 3, Asai A, Sahani ND, Martyn JA.

Department of Anesthesiology and Critical Care, Massachusetts General Hospital, Shriners Hospital for Children, and Harvard Medical Schoaol, Boston, MA, USA.
shingo_yasuhara@yahoo.com

Abstract

Dying cells are distinguished by their biochemical and morphologic traits and categorized into three subtypes: apoptosis, oncosis (necrosis), and
cell death with autophagy. Each of these types of cell death plays critical roles in tissue morphogenesis during normal development and in the
pathogenesis of human diseases. Given that tissue homeostasis is controlled by the intricate balance between degeneration and regeneration, it
is essential to understand the mechanisms of different forms of cell death to establish and improve therapeutic interventions for prevention and
rescue of these cell death-related disorders. Critical illness, including sepsis, trauma, and burn injury, is often complicated by multiple organ
dysfunction syndrome and is accompanied by increased cell death in parenchymal and nonparenchymal tissues. Accumulating evidence suggests
that augmented cell death plays an important role in the organ failure in critical illness. We discuss possible therapeutic approaches for
prevention of cell death, particularly apoptotic cell death.



PABPYUIEHUE MUTOXOHIPUU
—- IPUYHUHA CCBO

CMepTh HaliMeHTOB B KPUTUUYECKMUX COCTOAHUAX CBA3AJIU C
AchyHKIOUEN MUTOXOHIPUIA

. = P EA T e 44 -7 &
10 WHOMR L1 Togd, 11005

KOMMEHTHPOEATL

NoOANMHCATECA HA PYBPHKY «HAYKA: % Follow @mednewsscience

T'10ens MaUMeHTOER C HeIbIM pAToM 3a00MeBaHMil MO®XeT OBITE CJIEACTEMEM HAPYVIIIEHMI B paboTe
MMTOXOHAOpMIL. 00 3TOM roBOpPMTCA B IOKIale JOKTOopa DMomormyeckx HavK JImuTpua 3opoBa,
npodeccopa HMHM dHM3uMKo-XMMMYecKoll OMomorMmu mMeHM Benosepckoro, nmpencrasneHHOM Ha 38-M

KoHrpecce @enepaliui eBponelcKMy OMoxXxuMHMYecKHy obniecTs (PEBQ).

Tlo cnoBam 30poBa, CMEPTH OOMBHBIX C TOYEYHO HEMOCTATOYHOCTRIO, TOCTeIHMMM CTAIMAMM
OHKOJIOTHMYECKHX 3a00/IeBaHMil, MOMMOPraHHol HENOCTATOYHOCTRI, BHE3ATTHOM OCTAHOBKOM cepmila
M TaK Oajlee MOTVT OBITE PE3VIBTATOM MATOMOTHYECKO aKTMBHOCTH MMMVHHOI CMCTEMBI B OTBET Ha
TTOBRIIIEHHVIO BRIPADOTKY aKTMBHBIX OPM KMCIOPOIa B MUTOXOHIPHAX, THMO0 B OTBET Ha MaCCOBOE
paspyiIeHHe 3TMX OPTraHesl (He TAK JaBHO ObLITO VCTAHOBIEHO, YTO IIPH MTOTIAIaHMK B KPOBOTOK
dparMeHThl MMTOXOHAOPMI CIToCOOHEI BRIZBIBATE CHCTEMHYVED BOCTIAIMTETBHVIO PeaKIIHIO).
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XAPAKTEPUCTHUKA PACTBOPOB UHOY3NOHHbLIX

Na* K* Ca** Mg+ Cl HCO; Awmerar Jlakrar  Cy0cTparsl Ocwmorsip-
- HOCTh
IIna3ma kpoBHu 135- 3,5- 2,4-2.6 0,75-1,1 96-105 26-30 - - - 280-290
145 55
Crepodynann 140 4 2,5 1 127 - 24 - Manar — 5 304
W30TOHUYECKUI
Madycon CDyMapaT -

86

Peambepun 1,5% 142,4 CykmuHat —
44,7
N-MTI'A —
44,7



1,5% pacTBop peambepuna s nndy3ui

Cocras:

Harpuit — 142,4 MmMoIb/1
Kanmuit — 4,0 mMmoie/n
Marsuit — 1,2 MMoOJIB/II

Xnop — 109 mmoab/n

Cykmusar — 44,7 MMOJIb/JT

N-MeTHITTIOKAMMOHUN —
- 44,7 MMOIIB/ NI

OcMoOIIsIpHOCTh — 346
MOCM/JI



KOIAA NOKA3AH «PEAMBEPUH»?

[Mpenapart obnagaeTr aHTUIMNOKCUYECKUM U aHTUOKCUAAHTHBIM OENCTBUEM,
OKa3sblBas NOMIOXNUTESbHbIN 3 (EKT Ha adpPOOHbLIE NPOLECCHI B KNeTKe,
YMEHbLUas NpoAYKUMI0 CBOOOAHbIX pagukanoB U BOCCTaHaBNMBagd
SHepreTn4yecKknui NOTEHLNas KrneTok.

fTMnosonemunyecKnx COCToOAHUAX

JK30reHHbIX U IHAONeHHbIX UHTOKCUKALUUNAX ‘

TMNOTEPMUA

| OLIH v OfeyH ‘




COBPEMEHHBIE IPUHIIUIIBI UH®Y3UOHHOU

TEPAIINU B NIEJUATPUYECKOMU MPAKTHUKE

Anesth Analg. 2010 Feb 1;110(2):375-90. doi: 10.1213/ANE.0b013e3161b6b3b5. Epub 2009 Dec 2.

Perioperative crystalloid and colloid fluid management in children: where are we and how did we
get here?

Balley AG, McNaull PP Jooste E, Tuchman JB.
Department of Anesthesiology, University of North Caralina, Chapel Hill, North Carolina, USA. aballey@aims.unc.ed

Abstract
[t has been more than 30 yr since the landmark arficle in which Holliday and Seqar (Pediafrics 1957;19:623-32) proposed the rate

and composition of parenteral maintenance fluids for hospitalized children. Much of our practice of fluid administration in the
perioperafive period is based onfhis article. The glucose, electrolyte, and infravascular volume requirements of the pediatric surgical

patient may be quite different than the original population described, and consequently, use of tradifional hypotonic fluids proposed by
Holliday and Segar may cause complications, such as hyperglycemia and hyponatremia, inthe postoperative surgical pafient. There
15 significant controversy regarding the choice of isotonic versus hypotonic fluids in the postoperafive period. We discuss the origins

of perioperative fluid management in children, review the current options for crystalloid fluid management and present information on
colloid use in pediafric pafients.



COBPEMEHHBIE IPUHIIUIIBI UH®Y3UOHHOU

TEPAIINU B NIEJUATPUYECKOMU MPAKTHUKE

Anasthesiol Intensvmed Notfallmed Schmerzther. 2013 Apr;48(4):264-71. dor: 10.1055/5-0033-1343762. Epub 2013 Apr 30.

[Perioperative fluid management in infants and toddlers}.

[Article in German|
Strauf JM, Simpeimann R.

Klinik fiir Ansthesie, perioperative Medizin und Schmerztherapie am HELIOS Klinikum Berlin Buch. jochen.strauss@nelios-kliniken.de

Abstract

The more than 50 years ago of Holiday and Seqar created fundamentals of fluid therapy with sodium hypotonic solutions require
revision. Hypotonic electrolyte solutions should not be longer used perioperatively. To maintain the water balance in the perioperative
phase stable, children need balanced electrolyte solutions, corresponding fo the composition of the extracellular space. Routine
glucose supply is not required, only children with an increased risk of hypoglycemia, such as newboms, need a supply of glucose as
well as a monitoring of serum glucose. The historic 4-2-1-rule should be replaced by a simpler approach. Fasting deficit and
Infraoperative maintenance requirement will be covered by an increased rate of infusion of a balanced electrolyte solution.

Intraoperative losses and correction needs to be replaced according to clinical criteria. Balanced electrolyte solution with and without
1% alucose are very safe with respect to hyponatremia, hypo-and hyperglycemia, and accidental overinfusion.




TPAHCOY3NOHHAA TEPAIIUSA

« 1667 r. - (paHIy3CKHI
yueHbid  lllapne  Jlenwu
YCHEIIHO MEPENT  KPOBb

SATHEHKA MMALIUECHTY C
aHeMHuEeHn
e 1819 1 — aHINIMHACKHUH

akymep /xopmx biaannenn
énepevle TEpEINIl  KPOBb
YEJI0BEKA YEJIOBEKY

e 1830 r. — XoroBuiikuii C.D.
OPEIJIOKUII  MCIOJIb30BaTh

rEMOTPAHC(PY3HIO 1S
CIIaCCHUS POKEHHUII,
OrMOaIINX OT

KPOBOTECUCHMUSI



Ob01bemM KpoBonoTepwu

XapakrepucTuka | cTeneHu Il ctenenu lll cteneHu IV cteneHu

O6bem KposonoTepu, % MeHee 15 15-30 30-40 bonee 40
Ob6bem KpoBonoTepu, M/ 750 800-1500 1500-2000 bonee 2000
Cuctonnueckoe A/Lj Hopma Hopma CHUXKeHO OuyeHb HU3Koe
Nwnactonnueckoe Al Hopma [MoBbIWEHO CHUXeHO OueHb HM3Koe
YacToTa cepaeyHbix Taxnkapgma 100-120 120 > bpagukapauna
COKpPaLLEHNN
CumnTtom JlaHbenb- Hopma bonee 2 c bonee 2 c He
JlaBacTuHa onpepenAaetca
YactoTa abIXxaHuA Hopma TaxunHos TaxnnHos bpaaunHos
[nypes, mn/yac Bonee 30 20-30 10-20 0-10
OKpacKa KOXu nmua um Hopma bnepHoctb  bneaHocCTb bnenHeole,
KOHeYHOoCTeMN B/IaXKHblE,
XONOA4HblE
LHC becnokomcTBo, YrHeteHme co3HaHMA, KOMa

BO30OyXaeHue



INOKOBBIH MHAEKC U OFBEM KPOBOIIOTEPH

O6bem CTeneHb TAXKeECTU
KpoBsonoTepu

500-1000 mn Manoe KpoBoTeveHue
1000 - 2000 mn YmepeHHoe
KpoBOTeYeHune

bonee 2000 mn Tarkenoe KpoBoTeyeHuUe

IlokoBbii uHAEKC | O0beM KpoOBONOTEPH,
%

rHeKonorMm Menee 0,8 10
0,9-1,2 20
o A Fpn 13-14 30

1,5 n Oonee 50




Pediatr Crt Care Med. 2012 Mar;13(2):204-9. dor: 10.1097/PCC.00013e31821921c.

Critically ill children: to transfuse or not to transfuse packed red blood cells, that is the question.

Tyrrell CT, Bateman ST.
University of Massachusetts Medical School, Worcester, MA, USA. Comelius tymell@UMassMemonal.org

Abstract
OBJECTIVES: This article summarizes the current data on packed red blood cellfransfusion inthe pediatric intensive care uni
sefting o help providers make evidence-pased decisions regarding packed red blood cell fransfusions.

DATA SOURCES: Review of the [iterature, including PubMed citations from relevant arficles, and some arficles that have been
particulary relevant in aduft criical care practice regarding packed red blood cellransfusion.

CONCLUSIONS: The use of packed red blood cell ransfusions is common in the pediatric intensive care unit sefting. However, unll

recently there have been [itle data to quide providers inthis practice. Studies in adult intensive care units have shown less favorable

oifrnmes in nafiente wha reraived narked red hinnd rall francficinng Thig hag lad tn renawed anactinninn of the nrartice nf narkag

FTEMOTPAHC®Y3UA NPU KOHUEHTPALUU TEMOTNOBUHA BONEE 70 /N HE YAYMYLUAET
NCXOOA 3ABOJIEBAHUA!

d NMPUMEHEHUE TEMOTPAHC®Y3UUN YBEJTUMUBAET PUCK JIETAJZIBHOTO UCXOOA U

OC/NOXHEHWN Y NALUMEHTOB NEANATPUYECKUX OPUT

! !




MACCHUBHASA KPOBOIIOTEPS

e MaccuBHas KpOBONOTEPS - ITOTepsl Oosee
yeM 1 oObeMa LUPKYIUPYIOLIEH KpOBU
3a CYTKH.

* MacCuBHOU KpPOBOIIOTEPEH, BO3HUKIIECH
BO BpeMsI XAPYPTUUECKOTO
BMEIATEIILCTBA, CYUTACTCS KPOBOIOTEPS
B 00beme 2-3 mi/kr/muH uiad 50% ot
OLIK, pa3BuBIIasics B TCYCHHE 3 YACOB.

 MaccuBHasi KpoBOHOTepsi — YyTpara
onmHomoMmeHTHO Ooniee 30% OLK wnn
nocrenenHas yrpara 60-70% OLK
(Masypok B.A. u ap., 2009)



Curr Opin Hematol. 2013 Nov,20(6)-521-5. doi: 10.1097/MOH.0b013e3263653962.

Massive transfusion: blood component ratios.

Lal DS Shaz BH.
New York Blood Center, New York, New York, USA,

Abstract
PURPOSE OF REVIEW: This review will address recent developments infhe fransfusion management of massively transfused
frauma pafients, focusing on the use of fixed blood component ratios in massive fransfusion protocols.

RECENT FINDINGS: The majority of frauma centers have migrated from laboratory-based transfusion protocols to massive
transfusion protocols with fixed blood companent rafios. These protocols with red blood cel: plasma: platelet ratio of 1:1:1 are

associated with Improved survival in severely injured patients. However attemate rafios have also demonstrated improved survival.
Thus, the optimal rafio has not been determined. In addition. the use of medications, such as antifibrinolytics, and point of care

testing, such as thromboelastography are increasingly being used as part of massive transfusion protocols to adjust transfusion
herapy and decrease bleeding. However their optimal integration has yet fo be detemined.

SUMMARY: Massive transfusion protocols with fixed rafios of red blood cells to plasma and platelets have improved survival in both
civilian and military frauma pafients. Gonfinued studies of rafios as well as integrafion of ofher therapies and testing are ongoing in

order to confinue to improve patient outcome.
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Is fresh-frozen plasma clinically effective? An update of a systematic review of randomized
controlled trials.

Yang L, Stanworth S, Hopewell 5, Doree C, Murphy M.
NHS Blood and Transplant, Oxford, UK.

Abstract
BACKGROUND: The clinical use of frozen plasma (FP) continues to increase, both in prophylactic and in therapeutic sefting:

In 2004, a systematic review of all published randomized controlled trials (RCTs) revealed a lack of evidence that supported th
efficacy of FP use. This is an update that includes all new RCTs published since the original review.

STUDY DESIGN AND METHODS: Trials involving transfusion of FP up to July 2011 were identified from searches of
MEDLINE, EMBASE, CINAHL, The Cochrane Library, and the UKBTS/SRI Transfusion Evidence Library. Methodologic qualit
was assessed. The primary outcome measure was the effect of FP on survival,

RESULTS: Twenty-one new trials were eligible for inclusion. These covered prophylactic and therapeutic FP use in liver
disease, in cardiac surgery, for warfarin anticoagulation reversal, for thrombofic thrombocytopenic purpura treatment, for
plasmapheresis, and in other seftings, including bums, shock, and head injury. The largest number of recent RCTs were
conducted in cardiac surgery; meta-analysis showed no significant difference for FP use for the outcome of 24-hours
postoperative blood loss (weighted mean difference, -35.24 mL; 95% confidence interval, -84.16 to 13.68 mL). Overall, there
was no significant benefit for FP use across all the clinical conditions. Only two of the 21 trials fulfilled all the critena for quality
assessment.

CONCLUSION: Combined with the 2004 review, 80 RCTs have investigated FP with no consistent evidence of significant

benefit for prophylactic and therapeutic use across a range of indications evaluated. There has been little improvement in the
overall methodologic quality of RCTs conducted in the past few years.



Transfusion. 2013 Aug 27. doi: 10.1111/tr.12393. [Epub ahead of print]
International survey on plasma transfusion practices in critically ill children.

Karam O, Tucci M. Lacroix J Rimensberger PC: Canadian Critical Care Trials Group and of the Pediatric Acute Luna Injury and Sepsis
Investigator Network.

Pediatric Critical Care Unit, Geneva University Hospital, Geneva, Switzerland.

Abstract
BACKGROUND: Studies have shown heterogeneity in red blood cell transfusion practices. Athough plasma fransfusion is common
in intensive care, there are no data on plasma transfusion practices in pediafric crifical care unifs.

STUDY DESIGN AND METHODS: A scenario-based survey was sent to 716 pediatric crifical care physicians working in Europe,
MNorth America, Australia, and New Zealand. Respondents were asked to report their decisions regarding plasma fransfusion practice
with respect to four scenarios: pneumonia, septic shock, traumatic brain injury (TBI), and postoperative care after a Tetralogy of Fallot
correction.

RESULTS: The response rate was 187 of 718 (26%); half of the responders worked in North America. The proportion of physicians
who fransfused plasma to nonbleeding patients, solely based on abnormal internafional normalized ratio (INR), varied from 66% for
pneumonia fo 84% for TBI (p < 0.001). In such nonbleeding pafients, the median INR threshold that would trigger plasma transfusion
was 2.5 for pneumonia and septic shock patients and 2.0 for TBI and the cardiac postoperative patients (p <0.001). Minor bleeding,
minor surgery, inserfion of a femoral line, hypotension, abnormal activated partial thromboplastin time, thrombocytopenia, and anemia
levels were important determinants of plasma transfusion, whereas none of the respondents’ demographic characteristics were
important,

CONCLUSION: More than two-thirds of responding pediatric critical care physicians prescribe plasma transfusions for nonbleeding
critically ill children. Additionally, there is a significant variation in transfusion practice pattems with respect to plasma transfusion
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Association between plasma transfusions and clinical outcome in critically ill children: a
prospective observational study.

Karam O, Lacroix J, Robitaille N, Rimensberger PC, Tucci M.

Pediatric Intensive Care Unit, Department of Pediatrics, University Hospital of Geneva, Geneva, Switzerland. oliver karam(@hcuge.ch

Abstract

BACKGROUND AND OBJECTIVES: Plasma fransfusions are commonly used in adult and paediafric infensive care units. Recent
data suggest an association between plasma transfusions and worse clinical outcome in adult frauma patients. To date, no
prospective paediatric study has addressed this issue. Our objective was to prospectively analyse the association between plasma
transfusions and clinical outcome of critically ill children.

MATERIALS AND METHODS: Prospective, observational and single centre study that includes all consecutive admissions to a
tertiary level multidisciplinary paediatric critical care unit over a 1-year period. The primary outcome measure was the incidence after
transfusion of new or progressive multiple organ dysfunction syndrome. Secondary outcome measures included nosocomial
infections, intensive care unit length of stay and 28-day mortality. Odds ratios were adjusted for weight, severity of illness,

coagulopathy, plasma transfusions prior to admission, need for extracorporeal life support and transfusion of other labile blood
products.

RESULTS: A total of 831 patients were enrolled, among which 94 (11%) received at least one plasma fransfusion. In the latter group
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Abnormal uterine bleeding and dysfunctional utering bleeding in pediatric and adolescent
gynecology.

Deligeoroglou E. Karountzos V Creafsas G.

Dnvision of Pediatrc, Adolescant Gynecology and Recanstructive Surgery, 2nd Department of Obstetrcs and Gynecalogy, Unwersty of Atfens, Medica
Schoal, Aretaieion Hospial, Athens, Greece. deligearoglou@yanoo.gr

Abstract

Abnomnal uterine bleeding (AUB), which s defined as excessively heavy. prolonged andor requent bleeding of uierine origin, s 2
frequent cause of visits to the Emergency Depariment andlor heatth care provider. While there are many etiologies of AUB, the one
most kel among otherwise healthy adolescents s dysfunctional uterne bleeding (DUB) which is characteizing any AUB when al
possible underling patfologic causes have been previously excluded. The most common cause of DUB in adolescence i
anovation, whichis very frequent inthe first 2-3 post-menarchal years and Is associated with immaturty of the hypothalamic -
Ditutary - ovarian &xis. Management of AUB is based on the underlying eiology and the severity of the bleeding and primary goals
are prevention of complications, such as anemia and reestablishment of requiar cyclical bleeding, while the management of DUB can
Inpart be directed by the amount of flow, the degree of associated anemia, as wel as pafient and family comfort with diferent
treatment modalies. Treatment opfions for DUB are: combined oral contraceptives (COCs), progestogens, non steroidal an

infiammatory drugs (NSAIDS) franexamic acid (ant-fibnolyic). GnRH analoques, Danazol and Levonorgestrel releasing infra Uierne
system (LNGUS).



METO/IbI COXPAHEHUSI KPOBU
MALIMEHTA

e Camaa nydwaa onepauua — Ta, KOTOpasa He
notpebosanacb

* MnHMmanbHOe noBpexaeHne cocyaon

° CTVIMW’IFILI,VIFI MEXaHN3MOB ecrectrBeHHOro
remoro3saa B nepuonepautmMoHHOM rnepunoae

* /ilcnonb3oBaHME METOAO0B ayToremoTpaHchy3nm
KpOBMU

* AnekBaTHaA aHanbresuns
* TwaTenbHbIXN KOHTPOJIb FEMOCTa3a



XHPYPr CJIaBEH TeMH
onepanusiMM, KOTOPbIX
CyMeJ1 H30eXKaTh;
AHECTE3MOJIOT - TEMHU
KPOBOIOTEPAMHU, IIPH
KOTOPBIX 00omIe/icsa 0e3
aJLJIoreMoTpaHcpy3nu







