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CTpykTypa anbbymuHa
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Bilirubin

TTpu HopmanbHom pH (7,40) anbbymuH umeeT 7 oTpULATENbHBIX
3apSA0B U MOXeT CBA3bIBATb COOTBETCTBYHOLEe YUNCNO KATUOHOB,
UTO yBe/IMYMUBALCT ero OHKOTUYECKYHO GKTUBHOCTb (3¢pdeKT [OoHHaHa).



AJIbBBYMUWUH - enunasa nomunentuadas nenb, MM ~ 66 kDa

AJIbBYMMH — pacTBopruMBIl B BOJIE OEIIOK
B ma3Me - 37-52 r/n (52-67% ot obuiero Oenka)

B COCYAUCTOM PYyCJI€ HAXOAUTCS OT
120 r (7 Peters, 1985) no 210 r (BA Rubery, 2002)

AJIbBYMMHMH cuHTe3upyeTcs TOIbKO MEYCHBIO
B HOpME - 9-15 1/cyTKHM
IPU MAKCUMAJIBHOW CTUMYJISALUHA - 15-30 r/cyTKn

MEPUOJT ONYyXKU3HU ~ 20 nHEU

AJIBBYMMH karabonusupyerca B POC (3HI0TEIMN TKaHEBBIX
cocynoB (?) ) - 9-12 r/cytku (~ 4% B CyTKH)

KoHueHTpauma AnbbyMuHa B nNnasme npu ctpecce U

30601eBaHUAX CHUXaeTCH, B YaCTHOCTU, U3-3a

yrHeTeHUsa ero nNpoAyKkuuU B NeYeHu.
TTpoaykums 6enkos ocTpou pasbl - BO3pacTaer.




- Teopetuuecku

3a 2 CYTOK npupocT benka ponxeH 6b1n 6bl
coctasuTb 130 1

v [B] __Bo3pactu npubnusmutensHo ao 78 r/n.

KoHueHTpauusa B nnasme - 40 r/n, B cocyamucTom pycne - 120 r

KoHueHTpauusa B uHTepctuumm - 14 r/n, ob6bvem -
11-12 n,
copepxaHue anbbymuHa -160 r.

TTepuoa "nony-xmsHu" sBeaeHHOro
anbbymuHa -

12-16 yacos wilsShRYE €Sl Se Manual: Applied Physiology
COKpawaeTCshnd Principles of Therapy; 1992:223- 286.



PacnpepeneHue anbbymuHa

KoHueHTpauusa B nnasme

KoH LueHTpauma B UHTEpCTULIUU

B cocpr-CfZ,;\E)pZy;/_lg - 14 r/n, 06bém - 11-12 n,
_120.210 COAcpKaHve anbbymumHa -160 r.
@ Y
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Metabolism /
Synthesisrs, 1985. BA Rubery, 2002



AnbbYMUH B opraHusme: 5 r/kr maccel Tena (cuHtes: 0,2
r/kr/neHb)

DKCTPABACKYNApPHAS

MHTpaBacKynapHas 4acTb (60%)

uacTb (40%) 3 r/kr MT

Kanunnsapel ¢ HU3KoM
2 r/kr MT NPOHULIGEMOCTbHO

Kanunnsaper ¢ BLICOKOM Tyn I

NPOXOAUMOCTbLHO (KnweyHuk)
TTepuon
nonysbiBeAeHus 3 Yaca
Tyn IT
(MbILWwLUbI, KOXa)
TTepuon
nonysbiseaeHus 24 h

TKO = TpaHc-KanunnapHein ObmeH
(npubn. 4%/uac U3 UHTpaBacKynApHOV

B teueHue 24 yacos Becb anbbyMUH U3 UHTPABACKYAPHOWM YaCTU NOKUAaeT
LIMPKYNATOPHYHO CUCTEeMY U BO3BpaLLaeTcs 0bpaTHO Yepes NMmMgaTtuyeckuii ApeHax B
KulleYHuKe,




Y yenoseka 4-5 r/kr

1/3 - B KpoBU, 2/3 - BO BHECOCYAUCTOM NPOCTPAHCTBE.
ObmeH mexay BHe- U BHYTPUCOCYAUCTLIM aNbbymMUHOM
NpoOUCXOAUT CO CKOpocTbro 5% B uac.

B teyeHue cytok 90% anbbymuHa U3 BHeCOCyaucToro
nyJfia BO3BpALLAeTCS B LUMPKYNaLUO

~10% BBeAeHHOro B.B. anbbyMmHA yXOAUT U3 COCYAUCTOrO
pycna B npeaenax 2-3 4Yacos.

KaxabIvi rpamm anbbymuHa yaepxueaet 15 mn soabl

Salmon JB, Mythen MG. Pharmacology and Physiology of Colloids.
Blood Rev, 1993, 114-120



AnbbYMUH - OCHOBHOW TPAHCMNOPTHBLIU 6ef10K CbIBOPOTKU

22 Proteins Comprise 99% Of The Protein Mass In Serum

Lipoprotein(a)
Factor H
. Ceruloplasmin
Fibrinogen C4 Complement
lgA Total Complement Factor B
Transferrin Alpha-2-Macroglabulin Prealbumin
lgG Total lghi Total . C9 Complement
Alpha-1-Antitrypsin Clg Complement
(3 Complement C8 Complement
Haptoglobin b

108

Alpha-1-acid Glycoprotein

Apolipoprotein A-1
Albumin , :
Apolipoprotein B

90 % 10%

Anderson, N.L., Anderson, N.G. (2002 ) The human plasma proteome: history, character and diagnostic prospects.
Mol. Cell. Proteomics. 1, 845-867. www.plasmaproteome.org




HekoTopble pyHKUUU anbbyMUHa

TPAHCMOPT XUPHBIX KUCNOT, meTannos, ropmoHos, NO
TpaHcnopT 6unupybuHa
TPAHCMNOPT NleKapcTs
cBS3bIBAHUE CBOOOAHBIX paAUKAnoB (CK3BeHAXxep)
CHUXeHue arperaumm TpomboLmTos
noaaepxaHme KonnonaHo-0CMOTUYECKOrO

nasrieHua (KOL) nnasmer (coszaaéer 70-80% KOA)
yyactue B noaaepxaHuum KLUC
perynaumsa anonTtosa KrneTok

“...8ACHO HEe MOJBLKO KOIUUECMBO, HO U «KAYeCmaEoy»
anboymunoswix monekyn...” FOA I pvizynos u coasm., 2004



TpaHcnopTHbIE PYHKUUU anbbymuHa

[locTtaska meTabonuUTOB:
N
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CBS3bIBAHME [lepeHOC B cucrteme MNepenaya
KpoBoobpalueHus KJIeTKaM-MULLEHSM

Cea3bIBaHUE U 3BAKyaumnd TOKCUHOB.

i

[lepeHOC B cuctemMe dOunbTpauna B

CBsa3blBaHMe
KpoBoobpalleHuns renaToumnTax

11
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SyHKLMU anbbymMUHa

NI sl  TPAHCTTOPTHBINM BENOK

TpaHCNOPT KUPHBIX KUCNOT
(NUTaHUE KNeToK)

JBAKYaALUSA TMAPOPO6HLIX TOKCUHOB

TTepeHoc meauatopos,
UHTEepMeanaTopos

TpaHcnopT nekapcTs

o — @_

OHKOTUYECKOro

AKKYMynuposaHue buomapkepos

AasjieHud



i STARLING,
“ ERNEST HENRY

Lymph
vessel

ON THE ABSORPTION OF FLUIDS FROM THE
CONNECTIVE TISSUE SPACES. By ERNEST H.
STARLING. (Two Figures in Text.)

———
-

(From the Physiological Laboratory, Guy's Hospital.)

UNTiL within the last few years, all workers, who investigated the
question of absorption by the blood vessels, confined their experiments

.J Physiol. 1896;19:312-326

Interstitial space



OBMEH KNOKOCTU B TKAHAX TECHO CBY3AH C
AIlbBY MMHOM

. TERMINAL
LYMPHATIC

iNTERbTM!JM

4 CAPILLARY
Pmv (Pc)

apTCpIs > Fluid

BCHA

YpasHeHue CTapnuHra

Qv = Kf [(Pmv — Ppmv) - o (Mmv - Npmv)]
KonnouwgHo-ruapoctatuyeckum rpaAveHT Nnasmel
Koa (Mmv) - 41K (Pmv) > 15 mm pT cT




3akoH (ypasHeHue) CTapnuHra

puUnbTpaUUA =npoHuuaemocTtsb [ rpaameHT aaeneHus

Q= K‘f\[(va -P o) -0 (m,, -

KoaghgbuyueHm KoagbchuyueHm
cunbmpayuu ompaxeHus
(CmasepmaHa)

omy)]
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3akoH (ypasHeHue) CTapnuHra

puUnbTpaUUA =npoHuuaemocTtsb [ rpaameHT aaeneHus

\
Q ] K‘f\[(va ) I:,lomv) ) (R(nmv ) anV)]

KoaghgbuyueHm KoagbchuyueHm
cunbmpayuu ompaxeHus
(CmasepmaHa)

Jv/A = Lp [( Pc - Pis) - o (mp - msg)]

16



3aBUCUMOCTb pUnbTpaumm/abcopbumm
OT KanunnapHoro aasneHus (Pmv)

Filtration
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Capillary pressure (cmH,0O)

LANDIS, E. M. (1927). Micro-injection studies of capillary
permeability Il. The relation between capillary pressure and the
rate at which fluid passes through the walls of single capillaries.
American Journal of Physiology 82, 217-238.




3ABUCMMOCTb 3OPMUPOBAHUMNS OTEKA NETFKKMX
OT TMAOPOCTATUYECKOTO OABNEHMS (Pmv) n KOO

O0IeNPUHATASA
rpaHuAa UHPY3NOHHOU
HATPY3KH

v

TTpu konnouaHo-
rMAPOCTATUYECKOM
rpaaueHTe Nnasmebl

<9 Mm pT CT

- ONACHOCTb OTekKa
Nerkmux.

JIUIK (Pmv) MM prcr
B Hopme KONnMoUaHO-r1MapoCcTaTUYECKUA

rpaameHT nnasmel (KOO-AJIK) 215 mm pT cT

OTEKAa JIETKUX

L i"u.:ﬂ:mmnnmwummnnnnnumsﬁmn
PN
wew

2t 1 !

S ppmrEmesR R RN RO RN R R
T

> &

CKOPOCTh (POPMUPOBAHUSA




MCCJ'IZ.D.OBC(HVI@ pacnpeneneHuns ClJ'Ib6YMV|HC( B NTerkux.
(I amma-kamepa, esederue arboymuna-1c-99m 6 noOOKIOUUYHYIO 8EH)))
OM HuxkonaeHko u coaBt, 1989

NESHKOP .7.. 23136, WEART.LUNG. D. 1-18-82 '

MESHNOV W0, . 29136, WEART.LUNG, D, 1-10-82

107 C1=12233 CELL CT:MAX=B4 HNIN=B AP=2 gl | 107120666 CELL CT:NAN=2B NIN=B AV<S
1140, §
ﬁ:fig.s U7=100, §
comNAND: 3 [_ 1 FRAME/ SEC oD _ 1 FRANE/ §]
m g n

WESHEOP R.P.. 23136. WEART.LUMG. D. 1-18-82

10T (T1=13488 CELL CT:MAN=GC NIN=B AV=4 FER

L1=6.5
UT=188.5 e,

CONMAND: _ 1 FRANE- SEC

Koaghpuyuenm
3a0epoiicKu
OelKa 8 1E2KUX

3[I0POBbIe
0,56+0,13
nocje UK
0,73+0,14
OPIC
0,91+0,15
p <005

HeTt
Koppenaumm
mexay

K36 v CBJI




Bapuauusa cun tpaHceackynapHoro obmeHa

+ ONK (Pc) o1 2 po 12 mm pt cT

* MHTepcTuumansHoe aasneHue ot -7 Ao +1 mm pT cT
(Guyton, 1965; Anas et al., 1968; Scholander et al., 1968)

- — Mnapoctatnyeckum rpaameHTt (Pmv - Ppmv) moxet 6bIThb
ot 18019 mm pTcT

+ Ewe 6onbwe BapmabenbHOCTb KONNOUAHO-OHKOTUYECKOIO
rpaaveHTa

- KOJH nnasmer 8 Hopme 20-25 mm pT CT

- KOM vHTepcTuumansHou xmakoctu ot 5 o 18 mm pt cT
—» AKO moxeT 6b1Tb OT 2 A0 30 Mm pT CT

- KombuHauma cun TpaHcBacKynapHoro obmeHa moxet
BApPbUPOBATH B LWUMPOKUX Mpeaeniax, coctapnas nrobyro
BeSIMUYUHY B npeaenax ot -29 po +17 mm pt cT



LANDIS, E. M. (1927). Micro-injection studies of capillary
permeability American Journal of Physiology 82, 217-238.
Pappenheimer jr, Renkin em, Borrero Im. Filtration, diffusion and
molecular sieving through peripheral capillary membranes; a
contribution to the pore theory of capillary permeability. Am J
Physiol. 1951 Oct;167(1):13-46.

Michel CC. The measurement of permeability in single capillaries.
Arch Int Physiol Biochim. 1978 Aug:;86(3):657-667.

Anderson JL, Malone DM. Mechanism of osmotic flow in porous
membranes. Biophys J. 1974 Dec;14(12):957-982.

Clough G, Smaje LH. Simultaneous measurement of pressure in the
interstitium and the terminal lymphatics of the cat mesentery. J
Physiol. 1978 Oct;283:457-468.

Crone C, Frgkjaer-Jensen J, Friedman JJ, Christensen O. The
permeability of single capillaries to potassium ions. J Gen Physiol.
1978 Feb;71(2):195-220.

Curry FE. Permeability coefficients of the capillary wall to low
molecular weight hydrophilic solutes measured in single perfused
capillaries of frog mesentery. Microvasc Res. 1979 May;17(3 Pt
1):290-308.



3akoH CTapnuHra

pUNbLTPALUA =nNpoHULaemocTsb | rpaaveHT aaeneHus

Q= K‘f\[(va -Pom) -0 (T, -7

)]

KO3¢ ¢ UYneHT KO3¢ ¢ UYneHT
@ UnbTpayUU oTpaxeHus
(CrasepmaHa)

Q= Kf I:(va i I:pmv) -0 (nmv -7
-Q.



MexaHU3MbI «3aWUTbI» NErkKuX OT OTeKa

* HU3KMM KOMNNA3HC UHTEPCTULIMANBHOIO NPOCTPAHCTBA

(0,4 mn/mm pt1 c7/100 rp -

Givetta,1979)
 benKoBbIU MeXaHU3M:

HakonsieHue BoAbI B TKAHU BeAeT K CHuxeHuro KO
UHTEPCTULIMANBHOU XUAKOCTU U YBENUYEHUO

TPAHCBACKYIAPHOTO KOJIMIOUAHO-OCMOTUYECKOrO
rpaaueHTa

* YBenuuyeHue numeoToka (Bo3moxHo B 10 pas)

 KoHUenumua «TONCTOU» U KTOHKOU» 30H
aNbBEONO-KANUNIAPHOrO KOMMJeKca

(Staub NC, 1978;
1986)






SHAOTEeNMUANbHbLIU FMUKOKASIUKC: ABOUHOU
bapbep COCYAUCTOU NMPOHULIGEMOCTM.

B Hopme 3HAOTenUM NOKPLIT ClloemM NpPOTeor IMKAHOB U
rNIMKONPOTEUHOB - 3HAOTeMasbHbl v ravkokanukc (31)

Vascular Lumen

SI" pukcupyeT nnasmeHHbIe benku
, . T E v XnakocTu, 0bpasys crnou ¢
SN R | ppyHKUMOHanbHoM TonwmHou 1-3 .
O61bEM NNasmbl, BEIKAFOYEHHOU U3
il SR LUPKYNaUUU, MOXeT COCTABNATb Y
.Endotheljal Cell o ¥ ! -
PR =8 uenoseka 700-1000 mn

' R Y
- = _‘) Iy 2
Endothelial Glycocalyx

I ysenuumeaet 3qpPeKTUBHOCTb (PU3UNOITOTUYECKOrO
3HAOTenuanbHoro bapbepa U NpeaoTBpaALLAeT aAresuto
nevkouuTos u TpombouuTtos, ocnabngas socnaneHue m

OTEK TKAHeW.
Chappell D et al. Anesthesiology 109:724-740, 2008.



TpaHcKkanUNNapHbIM 06MeH NpU HOPMASTBHOM U
NOBpeXAEHHOM 3HAOTENUU U TIINKOKANUKCe

Interstitium 7 Vascular space o EFp S TS Interstitium

---> H20

Tissue
edema

P s
,,,,,,,, O v ---> Proteins
L 8 Q

Norn’%aiendotheliﬁm endothelial dysfunction
(i.e.sepsis)

[se moaenu TpaHCKaNUMINApHOro 0bmeHa XUAKOCTU U
PacTBOpOB - "TPaHC3IHAOTeNManbHasa" 1 “napauenntonapHas” .
Xuakoctu u 6enkm U3 cocyamcToro pycna NpoHUKArOT U3
NNA3MbI B UHTEPCTULMANBHOE NPOCTPAHCTBO Yepes

FIIMKOKANMKC MeX3HAQREIMANLHAN Mami (BT %) 2015) 19:26



SHAOTEeNMUANbHbLIU FMUKOKASIUKC: ABOUHOU
bapbep COCYAUCTOU NMPOHULIGEMOCTM.

B HOpPME MMIMKOKAJMKC Mpu NOBpEXAEHUN IMNKOKANMNKCa
OrpaHMYMBaeT MUrpaLMIo MUrpaumns anbbymMnHa Yepes
AnbbyMmnHa 13 nNna3mbl COCYAUCTYIO CTEHKY BO3pacTaeT

Chappell D et al. Anesthesiology 109:724-740, 2008.
N Engl J Med 2013;369:1243-51



The endothelial glycocalyx: a review of the vascular
barrier
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TToBpexaeHUsa rNUKOKANMKCA MOTYT ObITb BbI3BAHLI
rMnepeosieMmen n rmnepriiukemmen U npefoTepalleHbl
NyTEM NOAAEPXAHUS B NMNA3Me PUNONOTUYECKUX
KOHLeHTpauuu 6enkos, B YacTHOCTU, anbbymuHa.

@ St Eaes Chappell D et all. Crit Care 2014, 18:538:

"'MnepBonemus ysenuumeaet BbIOpOC NpeacepaHoro
HaTpuypuyeckoro nentuaa u cmeisaet 3.

Guidet and Ait-Oufella Critical Care 2014, 18:707

http//ccforum.com/content/18/6/707 @ CRITICAL CARE

COMMENTARY

Fluid resuscitation should respect the endothelial
glycocalyx layer




BioMed Research International
, 8 pages

http://dx.doi.org/10.1155/2016/3758

Review Article

The Endothelial Glycocalyx: New Diagnostic and
Therapeutic Approaches in Sepsis

[LLukas Martin, Patrick Koczera, Elisabeth Zechendort, and Tobias Schuerholz




HexoTopbie meanaTopbl NpUBOAAT K NATONOMUYECKOMY
YBeSIMYEHUIO KanUNNapHOU yTeuku

SHAOTOKCUH
TTpoAyKTbI ApAXUAOHOBOU KUCIOTbI -

NenKoTpUeHbI, NpocTarnaHAUHbI
LntokumHb - TNFa, IL6
KomnoHeHTbI komnrnemeHTa - C3a, Cha
BasoakTusHbIe nenTuabl - rMcTamuH, 6paaUKUMHUH
XeMOKUHSI - BOCNANUTeNbHbIW NpoTenH makpomparos la

CKOpPOCTb TPAHCKANUNNAPHOrO nepemelleHus anbbymuHa

moxeT Bo3pactatb 40 300% npu cenTUYECKOM LIOKe U
no 100% nocne VK.



TTpy KpUTUYECKUX COCTOAHUAX

CUHTe3 anbbyMUHa b

Aerpaaaumsg anbbymuHa f

noTepu anbbymuHa f

KMHETUKA B.B. BBEAEHHOr0O anbbymMuHa HapyLueHa

pacnpegeneHue anbbymmHa mexay BHYyTpuU-
U BHeCOCYAUCTBIM NPOCTPAHCTBAMU HaApYLUEHO

rmnoansbymmHeMims



TTonHOUEHHbIU CUHTe3 anbbyMUHa B NeYveHU

BO3MOXEH NULLb NpU onpeaenieHHbIX YCNOoBUAX

.

. GAEKBATHLIWU HYTPUTUBHBIN CTATYC
. He0b6X0AUMbIV YpOBEeHb FOPMOHOB
. COOTBETCTBYHOLAS OCMONAPHOCTD

KonnowaHo-ocmoTtuyeckoe aasrneHue UHTepcTULMAibHOU XU
OKpYXaroleu renatoumT, UrpaeT pellaroLLyHo posib
B perynsauum CuHTesa anbbymuHa.

Oratz M et al, 1970; Sanchez R, 1995; Ymauchi A, 1992



TMTTOATIbBY MUHEMAS -

HeOTbeMNeMbIA KOMMNOHEHT KPUTUYECKOro
COCTOAHUA U

NAaTOMPU3NONOTUYECKUN PAKTOP, C KOTOPLIM
CBS3aHA MOBLIWEHHAs BepOATHOCTb
MHPEKLUMOHHBLIX OCMOXHEHUM U NeTanbHOCTW.




Hypoalbuminemia in acute illness - is there a
rationale for intervention?: a meta-analysis of
cohort studies and controlled trials.
Vincent JL et al. Ann Surg 2003 Mar;237(3):319-34

90 koropTHbIX UccnenosaHuu - 291 433 60nbHBIX
9 PKA (RCT) - 535 60nbHbIX

CHuxeHue [A] Ha kaxable 10 r/n conposoxaaertcs
yBeJinyeHnem

- netanbHocTU Ha 137%
- ocnoxHeHun Ha 80%
*  npe6bbieaHua 8 OUT Ha 21%

*  npe6bbieaHMA B 60nbHULE Ha 71%
* 3aTpar Ha 66%

[ nmmoanbOyMuHEMHUS —
HE3aBUCUMBIN NPEIUKTOP HEOIAronpusITHOIO UCXOAa



Huskoe coaepxaHue anbbymuHa B nNnasme accoummpyertcs
C yBenuYeHueM NeTanbHOCTU U YUCIa OCIIOXKHEHUM

o AnNbOYMUH NNA3MbI
Moo NFAVRVEN (M+95%CTI)
A Sm—  &-1xUBLLMX (S) U

[ ]
o

Y He BBDKUBLUUX
(NS) 60nbHbIX.
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Blunt MC.Serum albumin and colloid osmotic pressure in survivors
and nonsurvivors of prolonged critical illness. Anaesthesia 1998



Hypoproteinemia predicts acute respiratory distress
syndrome development, weight gain, and death

in patients with sepsis.
Mangialardi RJ et al. Crit Care Med. 2000;28:3137-45

CRED
455 60nbHLIX C

TAKEeNbIM CENCUCOM.
Y 178 us Hux - OP[1C
Y 92% 6onbHbIX ¢ OPOC -

runonpotenHemma (< 60 r/n)
<= 5.0 g/dL >5.0 g/dL >= 6.0 g/dL

N3 18 KnuHUYecKkux nokasaTteneu ey
UCXOAHBLIU YpOoBeHb 0bLero 6esika niasmbl U ero UsmeHeHus
B AMHAMUKe 6bINU Hamboree AOCTOBEPHBIMU NPesUKTOpPamMm

yBesnimyeHus seca (OTEKU)

pa3sutmua OPLC

yasnuHeHus cpokos MBJI

netanbHocTu (B 3 pasa BbIlWe NMpu runoanbbymmHemmm,

Yem y 60nbHLIX 623 HapylweHuU 6enkoBoro obmeHa)
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MNMpoueHT bonbHbIX ¢ OPAOC

.. BbICOKMU puck OPOC ...

BonbHbLIE ¢ cencucom
n = 441

p = 0,0006

Hunskun NMorpaHnyHbIN HopmarnbHbIn
<5,0r% >5,0r%; <6,0 r% > 6,0 r%
YpoBeHb o0OLlero 6enka

Mangialardi RJ et al. Crit Care Med. 2000 Sep;28(9):3137-45



Admission serum albumin is predicitve of outcome in
critically ill trauma patients.
Sung J et al. Am Surg. 2004 Dec;70(12):1099
1023  nauueHTa - TpaBma, B3pocrible.

LIENTb:  4ensetca nu runoanbbymuHemums, BoISrieHHas npu
NOCTYNNeHUU, PAKTOPOM OnpeaensroLUM UCXOA,

PE3YITbTAT AnNb6YMUH NpU NOCTYNNeHUn -
bI: BN nbHLIX (58%) ANbOYMUH
>2.6
Y 430 60nbHbIX (427%) ANbbyMUH
AJIROYMUH > ANbOYMUH <
TTpebbieaHue B ONT2.6  14.2 pgH (P <P.O5)
17.1 pH
NBJ 11.1 pH (P <0.05)
13.5 aH

NetansHoctb - P = 0.008

TT e6bIB€le1€ B 60J‘leVILk€ 17.3 pH <6'O5{
F@@anﬂ_p YMUHEMUS B KOMOUHALIMU C NOXUTTBIM BO3pACTOM -
ybeauTenbHbIN NpeAnKTOp NOBLIWEHHOU NeTanbHOCTU

N UHPEKLUMNOHHBIX OCNOXHEHUN,



Hypoalbuminemia in acute illness - is there a rationale
for intervention?: a meta-analysis of cohort studies and

npebbiBaHMA B 60nbHULE Ha 71%
3aTpaTt Ha 66%



Twenty-five percent albumin prevents lung injury following
shock/resuscitation.
Powers KA et al. Crit Care Med 2003;31:2355

® 25% anbbymuH nopasnseTt nepekucHoe
OKUCIleHWe NMNUAaoB

& 25% anbbymuH ymeHbliaeT
CeKBeCTpaumto
HenTpopUunIOoB

TTpoAeMOHCTpUpPOBAHO NPOTUBOBOCNANUTESbHOE CBOUCTBO
25% anbbymuHa npu 3a6011eBaHUAX, ONOCPeOBAHHLIX
Yepe3 HeuTpopunel (Hanp., OPAOC)



31st Critical Care Congress of
the Society of Critical Care Medicine
January 26-30, 2002

[aHHbIe 66 uccneposaHun, srknrodarowmx 172 000 60nbHbLIX,
NoKasanu, YTo HU3Kas KOHLUeHTpauusa anbbymuHa
accoummpyeTca ¢ AOCTOBepHO 6onee BbICOKOW NeTasibHOCTbHO

B 0bLen Xmupyprum, B KQpAUOXUPYPrUU U Y BOSbHBIX C
NoYeYHOU HeAOCTATOUYHOCTbHO.

OcnoxHeHUU cylecTeeHHO bonblie cpeau Tex,
Yy KOrO KOHUEeHTpaums anbbymmHa cCHUxeHa
( ®wakTOp pucka - 1,78)

"There is currently no compelling basis for
withholding albumin therapy if it is judged
to be clinically appropriate.” J-L Vincent



..onpejeneHue nulb KONMUYecTBa CbIBOPOTOYHOTO
anbbymuHa, nonyuymsllee LWMPOKOe pacnpocTpaHeHue B
KITMHUYECKOW NPaKTUKe, SBHO HeA0CTAaTOYHO.
Heobxoauma ogHoBpemeHHas oueHKa U CBOUCTB
CBA3bIBAFOLUUX LIEHTPOB CLIBOPOTOYHOMO anbbymuHa.

B paboTax oTeyecTBEHHLIX U MHOCTPAHHLIX GBTOPOB [9 -
11] noka3aHo, YTO U3MeHeHUe cBA3bIBaroLLEeU
cnocobHocTU 6enKoB UMeeT NPOrHOCTUYeCKoe 3Ha4eHue
NpU TAKUX XUPYpPrUuveckmux 3abonesaHmax, Kak
PAcNpOCTPAHEHHbIU NEepUTOHUT, OCTPLIU NAHKPeaTuT,
FHOWHO-BOCNANUTEsbHbIE 3a60N1eBAHUS MATKUX TKaHeU U
KOCTeu.

AHpapeesa O.J1. MsmeHeHue cea3bIBaroWUX LEHTPOB
CbIBOPOTOYHOIrO anibbyMUHaA B OLieHKe COCTOSHUS
OpraHMU3ma Npu pasfiMYHbLIX NATONOrnax
//nucceptaumsa. 2003. EkaTtepuHbypr



SYHKLMOHAIbHAS GKTUBHOCTb anibbyMUHa - nokasartersib
COOTHOLEHUA UHTOKCUKAUUU/ Ae3UHTOKCUKALMU

[ToBbllLEeHHAA NPOAYKLUMSA TOKCMHOB N HEeAO0CTaToYHas
3P PEKTUBHOCTb UX BbiBEeAEHUS

- n36bITOYHAA 3arpy3ka Monekysn aibbyMmHa TOKCUHaMU
- CHUXeHne PYHKLUMOHAIbHOWM aKTUBHOCTU afibbyMMHa

OpraHel U
TKQHK
OpraHu3Mma

»*
CgﬂTM‘—IeCKMM

npoiiacc

OpraHbr
AeToKCcuKauuu



«ATA-TecT» - nabopatopHas cuctema An9 UCCNef0BaHUS
(PYHKLIMOHANBHOW GKTUBHOCTU anbbymuHa metoaom ITTP

Wccnenyembii matepuan:
50 MKn CbIBOPOTKU Unu nnasmel 3[TA

Bpems usmepeHus npober: 4 muH
IMpouenypa uccnenosanus (25-30 MuH):

(1) 3abop BeHO3HOI KpOBU

o (2) LleHTpu¢ yruposaHue npobsi kposu
ITabopaTopHbIv AHaNU3aTop L1719 MOTTyYeHs Cbl BOPOTKM

«ITTP AXM-09» (3) CmewwmeaHue rpobbi cbiBOPOTKU €

530 x 500 x 300 mm3, 60 kr, 500 Bt PeakTBOM CNUHOBOIO 30HAA
l ' (4) Hkybayumsa npobbl B wwelikepe

10 muH npu 37 °C

’HG60pr peareHTos «ATA-TecT (5) Habop npobbi B kanunnsap
- «ATA-TecT-T-20» Ana AMArHOCTUKU (6) NccnenosaHuwe npobbl Ha
CenTUYECKUX OCNOXHEHUMN U UHTOKCUKALIMA AHanu3zatope (4 MUH)

x - «ATA-TecT-C-20» Ans AMarHOCTUKK (7) BbiBoa pe3ynbTara aHanvsa

$ AGKTUBHOCTU 3710KAYECTBEHHOIr O pocCTa
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TeopeTtuyeckume ocHosbl ATA-TecTa

uccnenosaHue AnbbymuHa
MeTo40OM CNUHOBOrO 3oHAaa DTTP*

MeTtoa CNUHOBBLIX 30HAOB LWMPOKO MpUMeEHseTcs
B (PYHAAGMEHTASbHLIX UCCNEefOBAHUSX CTPYKTYpbI
N B3aUMOOeUCTBUU benKkos

* - CIEKTPOCKOMUS 3JIEKTPOHHOTO MAPAMAarHUTHOTO PE30HAHCa
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Hopma v auanasoH napametpos ATA-TecTa

[1apameTtp DTE (HeToKcmKayMoOHHasa akTUBHOCTb anibbymuHa)

‘DTE > 40% Hopma

*DTE < 40% ykasbiBaeT Ha MIHTOKCUKALMIO

*DTE < 207% CBP, taxenaa npesknamncusa , Taxesiom
y UHTOKCUKALMA ApYrov npupoabi
‘DTE < 9% cencuc

‘DTE < 3% centudeckuii wok

[1apametp DR (NIHaekc moneKynapHoOU KOH$ opmaymum
anbbymuHa, AMarHOCTUYeCKUI napameTp akTUBHOIroO pocTa
3/510Ka4YecTBeHHOro HoBoobpasosaHus)

‘DR > 1.0 yka3biBaet Ha oTcyTCTBUME AKTUBHOIrO pOCTa
3/10Ka4YeCcTBeHHOU Ornyxosiu

DR < 1.0 npu akTnBHOM pocTe 310Ka4Yec TBEHHOW
onyxonu



KnuHudyeckasa anpobauus ATA-TecTa

*OHKonorus

-TTpeaknamncus
*"HOUHO-CcenTuYeckue 0CnoxHeHus
*[lecTpyKTUBHBIW NAHKPeOoTUT
-Cencuc
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Anpobaumsa ITTP-tecta B anarHoctuke NCO

CpeaHue 3HaYeHUs B IPYNIAX MAUEHTOB VIS MOKa3aTeJeil, U3BMEPEHHbIX B
MepPBbIM M BTOPOM 1eHb HAOJIIOMCHMA:

3TIP-tect (DTE): TTpokanbUUTOHUH

Control ~ Complication Control ~ Complication

Control Complication Control Complication

Day 1 Day 2 Day 1 Day 2

[octosepHocTb pasnuumm B rpynnax (tect CTblofeHTa) :
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Anpobauusa 3TTP-tecta B anarHoctuke N'CO

XonaHruoctomusd. lNeputoHut, Cencuc, E.faecium, N3
apeHaxa.

OCTpaFI Nne4eHo4YHad HeaAoOCTaTO4HYHOCTb,

STRHES @R aTYS

TIENAM 2 g/day,
VANCOMYCIN 2 g/day

[1aUmeHT Bbl X

0%
o 1 2 3 4 5 6 7 8 9 10 11

Day of observation
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Anpobauusa 3TTP-tecta B anarHoctuke N'CO

NTumpoma ¢ nopaxeHuem nesoro ferkoro.
CenTUYECKUU LWOK,

Candida alb., Candida spp. 3 nneepanbHOW NONOCTU

OTTP-tect (DTE)
DTE

FUNGIZONE 25 mg/day

naymneHT ymep

Day of observation




ATA-TECT: MOHUTOPUHT 3YHKLIMW TTEPECAXXEHHOW TTOYKM
N IBBEKTUBHOCTUN MMMYHOCYTTPECCUM.

Republican Scientific and Practical Center for Organ and
Tissue Transplantation of Belarus o0.V.Kalachik, MD

OucpyHKUms

Octpoe oTTOpXeHue nepecaxeHHOM Noyku

Sensitivity 80%, Specificity 78.7%,  Sensitivity 73.4%, Specificity 787%,
AUC= 0.849, cut-off: DTE of 60% AUC= 0.859, cut-off: DTE of 80%






ExeroaHo B mupe nepenmearoT

n0 500 ToHH (cyxaa macca) anbbymuHa \
O
H.Heier (c)o
0
B 1990 r TonbKo BO @paHuUmM 60(:\
nepenuto 29 TOHH anbbyMuHa o

Brunet, 1991




Neil Soni.
«Wonderful albumin?-not all it was cracked up to be.»
«M3ymuTenbHbIU anbbyMuH? - He BCE Tak NpeKpacHo,

KaK ONMUCbIBAETCA»,
BMJ 1995;310:887-888

"Anb6YMUH LUMPOKO UCNOSb3YeTCa B Ka4ecTBe 30710TOrro
CTAHAApTa Npuv 3amecTUTesIbHOU Tepanuu, ¢ KOTOpbIM
CPAaBHUBArOT ApYyrue KOns1I0uAHbIEe pacTBOPSI.

['1pasurbHO fin 310?"
Neil Soni

Onybnukosas peAakUMOHHYH cTaTbro N Soni ornacun UHTpury,
(PAKTUYECKU CPOPMUPOBABLLYHOCS BOKPYT 3TOFO NOMYNApHOro
KOMMNOHEHTa UHTEHCUBHOW Tepanuu.



Cochrane Injuries Group Albumin Reviewers (CIGAR)

Human albumin administration in critically ill patients.
systematic review of randomised controlled trials.

BMJ. 1998;317:235-40.

« 18 onyb6nuKkoBaHHbLIX UCCNen0BAHUM
Obuwee ymncno 6onbHbIX - 641
OTHOCUTEeNbHBLIU PUCK NO BCeMy Nynly AaHHbIX 1.52
(95% noseputenbHeIv UHTepean 1.08 -2.13).

Puck netanbHoro ucxoaa cpeau 60smbHLIX, NOSYYABLUMUX
anbbyMuH, ysenuumeaetca Ha 6% (c 2% no 8%)

The Times (London) 24 July 1998: «..npednonazaemecs,
Ymo mosibKo 8 BesiukobpumaHuu ymepsio 0KoJ0
30 000 60o1bHBIX OM MO20, UMO UX JleUUuu
pacmeopamu arebyMuHa.»



Bo3paxeHua KAUHULMCTOB U UCClefoBaTENeW:

YIYIIEHBI CYIIECTBEHHBIC MyOJIMKAIIH, UMEIOIIUE MPSIMOE
OTHOIICHHUC K TCMC

KOMOMHAIIMS Pa3HbIX I'PYII O0JIbHBIX ( HAMp., B3pOCIbIC
1 HOBOPOKJICHHBIE BHICOKOTO PUCKA)

HCA/ICKBATHAA OILICHKA BJIMAHHNA KAQYCCTBA MCTOHOJIOTMUYCCKHUX
(baKTOpOB

OTCYTCTBUE MPABAONOA00HBIX OObSICHEHUH YBEITUUCHUS
JICTAJIbHOCTH B CBs3HU C IIPDUMCHCHHUCM aJII)6YMI/IHa

Rennie M. Human albumin—where are we now? Br J Intens Care. 1998;8:185.

Bell E. The dud cigar?—Cochrane collaboration and the saga of human

albumin. Adverse Drug React Toxicol Rev. 1999;18:149-63.
Cole RP. The UK albumin debate [Editorial]. Burns. 1999;25:565-8.
Cook D, Choi P. Albumin does not reduce death 1n critically 11l patients with

hypovolemia, burns or hypoalbuminemia. Evidence-Based Medicine. 1999;1:19.
Erstad BL. Concerns with defining appropriate uses of albumin by metaanalysis.
Am J Health Syst Pharm. 1999;56:1451-4.
Ferguson ND, Stewart TE, Etchells EE. Human albumin administration in
critically 11l patients. Intensive Care Med. 1999;25:323.
Webb AR. Crit Care. 2000;4 Suppl 2:S26



Patient survival after human albumin administration.

A meta-analysis of randomized, controlled trials.
M M Wilkes, R J Navickis, Ann Intern Med. 2001;135:149-164.

CpasHeHUe uccneaoBaHui, o y
" ¥ < OTHOCUTEMNbHbI PUCK NETaNbHOMO
BKITFOUEHHBIX B KOXP3UHOBCKUM | oo Cacaihoro ¢ anbGyMVHOM

MEeTa-aHaJiM3 U B MeTa-GHAJT3 ke Relative Risk (C)
Wilkes u Navickis Do 2 0.59 (0.35-1.00)

Mortality Endpoint
Blinded + . 0.64 (0.40-1.04
No Crossover > il Rl

Blinded +
100 or More Patients

I wilkes and Navickis
I cochrane Group 254 1)

0.54 (0.31-0.92)

N
o
{

Mortality Endpoint +

s A 0.89 (0.73-1.07)
No Crossovel \ '

-
o
|

Mortality Endpoint +
100 or More Patients

-
o

No Crossover +
100 or More Patients

)
-
c
[T
'o‘_am
=
[« N o
—_
S o
oy S
T
@
=

% of Trials
with = 100 Patients

"

o

1

3aKJIIOUCHHUE: Relative Risk
He obHapyxeHO BNuaHUA anbbymumHa Ha NeTanbHOCTb.
TToaTeepxaeHa 6e3onacHOCTb anbbymuHa.
Heobxoammbl XOpoLWwo OpraHU3OBAHHbIE UCCeA0BAHUS.




SAFE - Saline vs Abumin Fluid Evaluation

PaHAOMU3UPOBAHHOE, KOHTPOJIUPYEMOE, IBOMHOE CIIEIIOE
CPaBHUTEJBHOE UCCICAOBAHNUE KPUCTAJIOUA0B U aJIbOyMHUHA
IIPU JICYEHUHU OOJBbHBIX B KPUTHYECKUX COCTOSHUSX

I pynna Knunuuecxux Ucnoimanuu Obwecmea MumencuHou
Tepanuu Ascmpanuu u Hoe.3enanouu (ANZICS)

6997 60nbHbBIX

JleraJbHOCTH K
aKTOp pucka cmeptu - 0.99

3% CI, 0.91-1.09; P=0.87)

To [SD, 6.1] v 4.3 [SD, 5.7]; P =0.74)
D 6.11v 4.3 [SD, 5.7]; P = 0.74)
1[bIl MEXKy I'PYIIIIaMHU.

B rp.A B niepBbie 4 CyTOK OOJIbHBIC MOJTyYaTn
sputrpoMacchel Ha 71 mi Oosbiie, yeM B rp.K.

N Engl J Med 2004;350:2247-56



B3pocnbrie 60onbHbIe (N=67):

O6I.LLGSI XUpypru4, MHOXeCTBeHHAaA TPABMAa.
MmnoanbbymmHemms (A < 30 r/n)
Brown et al Cr Care Med 1988:16:177

D - I'p. AnpOymuH - 25-37,5 T A B 1eHb
- - I'p. be3 anpOymuna

4

N

-}

(@)

-
1

(S)

(U
-

ek

CenTuueckue ociioxHeHus (%)
oonpHbIe ¢ mHeBMOoHKEH (%)

Ha OJHOI'O ITallMCHTA
[\

qUCJIO OCJIIOXKHCHUU

-



A randomized unblinded pilot study comparing
albumin versus hydroxyethyl starch in spontaneous

bacterial peritonitis.
Fernandez J, et al. Hepatology, 2005; 17.

I'DK 200/0,5 - 10 OonbHBIX
AnpOymua - 10 GOIBHBIX

&Y OK20005 I

HwuTparbl 1 HUTPUTHI TLUIA3MBbI

AnbbyMUH OKa3sbIBaeT 6naronpuaTtHoe Aenctseme
Ha 3HAOTeNMU MUKPOCOCYAOB.

AnNbOYMUH ynyuliaet CUCTEMHYHO FreMOAUHAMUKY

y 60nbHbIX ¢ 6AKTEepUanbHLIM NepUTOHUTOM He TOJbKO
3a CYET BOJIEMUYECKOro 3(PPeKTa, HO TaKxXe U NyTem
BO34eUCTBUS Ha MUKPOLIMPKYNALUUIO.



JKCnepumeHT ¢ BBeaeHUem 3HAoToKcuHa (LPS):
SC — KOHTPOJIb
(0e3 LPS)

LC - KOHTpOJIb
(LPS 6e3 peanumariiyn)

LS - LPS+peanumanus
COJIEBBIM PACTBOPOM

LP - LPS+peannmanus
10% menTakpaxmaaom

)
=
T
)
T
Q
S
X
S
)
Q
T
T
)
S
3
<
S
S,

Kapouomuouyumos (%)

SC LC LS LP LRA-LPS+peanumanus
yepe3s 5 yacoe rocrne egedeHusi LPS 5% anp0yMuHOM

PeaHumauma ¢ ucnonb3osaHuem 5% anbbymmHa NpuBOAUT K
HaunyJlwemy no CpaBHeHUHo € ApYrUMU pacTBOPaMU
BOCCTAHOBIEHUIO COKPATUMOCTU KApAUOMUOLUTOB.

K.R.Walley et al. Crit Care Med 2003; 31:187-194



TTpenoTepauieHue OTTH npu
NT c npumeHeHuem anbbymuHa
1 rp. 63 GonbHEBIX — nepuTOHUT + cericuc + MOH - iedoTakcum

2 Tp. 63 00IBHBIX — HepUTOHUT + cencuc + MOH - nedorakcum
+ ajbOYMHMH 1,5 I/KI' B IEPBBIN €Hb, 3aT€M 2 AHS 1O 1T/Kr

KOHTpOJIB - MOYCBHHA, KPCATHHHWH

1Tp OTIH=vy 33% NetanbHOCTb - 29%
GeloXolory (P=0.01).
2Tp OTH=y10% NetanbHocTb - 10%

Sort P,et al. Effect of intravenous albumin on renal impairment
and mortality in patients with cirrhosis and
spontaneous bacterial peritonitis.

N Engl J Med. 1999;341:403-409.



KapAUOreHHbIUN OTEK  HeKAapAMUOreHHbLIN OTEK

g

—

Protein-poor Protein-rich o
edema fluid edema fluid ¥
-3
Impaired transport - \
of Na', CI, and ’
Tight cpfihc:l sl H,0 with reduced - ‘X’ 4
Increased Carrier clearance of edema fluid Normal
hydrostatic ) drostatic ‘
y .‘:I- spo Lt of s NE’U['O“’)I' (" hy
pressure Na*, CI, and H,0 i pressure
“ (va) drives removal of Macrophage y ’ (PMV)

N\

v

Disrupted epithelial
barrier ~_

~ Neutrophil

Intact
endathelial

barncr

\\
Disrupted endothelial ’

bamer

Ware LB et al NEJM 2000, 2005



BonbHbie ¢ OPLC: nevyeHue anbbymmHOM ¢ pypocemmaom

B CpaBHeHWU ¢ nnauebo
Martin GS et al, AIRCCM 1999;159:A37

25 r 25% anbbymuHa 3a 30 MUHYT, 3aTem pypocemus 20mr 6onroc
+ NOCTOAHHAA UHPY3Ua pypocemmaa (4-10 mr/u) ana poctuxeHus
6anaHca xuakoctm 6onee -1 n/cyt 3 cyTok u 60nHOCHL anbbymmHa
Kaxable 8 Yacos 3 CyTOK

poceMM.u

g AnbbymMuUH+
pypocemu,

-
o, W

Cumulative Fluid Balance
(Intake = Quput, mL)

48 Hrs
Time Point

Martin G et al. A randomizd, controlled trial f fuosemide ih or
without albumin in hypoproteinemic patients with acute lung injury.
Crit Care Med 2005;33(8):1681-7.



BonbHbie ¢ OPLC: nevyeHue anbbymmHOM ¢ pypocemmaom

B CpaBHeHUU ¢ nnauebo
Martin GS et al, AJIRCCM 1999;159:A37

25 r 25% anbbymuHa 3a 30 MUHYT, 3aTem pypocemus 20mr 6onroc
+ NOCTOAHHAA UHPY3Ua pypocemmaa (4-10 mr/u) ana poctuxeHus
6banaHca xuakoctm 6onee -1 n/cyt 3 cyTok u 60nHOCHL anbbymmHa

Kaxable 8 Yacos 3 CyTOK

Change in first Albumin + Dual
24 hr furosemide placebo P value

Weight (kg)

Cetat (ML/CcM H50) B9 -0.28

Martin G et al. A randomized, controlled trial of furosemide with or
without albumin in hypoproteinemic patients with acute lung injury.

Crit Care Med 2005;33(8):1681-7.




BnvaHue anbbymuHa Ha rasoobMeHHYHO PYHKUUIO SEFKUX

19 6onbHbIX (Cencuc, MOL/H, OPAC)
Macca tena 75,0 +22,7 kr
MBI (PSV) - oT 2 po 8 aHen

MmnonpotenHemus - benok <55 r/n

Bsoaunu B.B. B TeuyeHUe 2 CyTOK
AnbbymuH 20%
150-300 mn/cytkum ( 30-60 r/c)
C3TT1 500-1000 mn (20-40 r/c)

3a 2 cyTOK TeopeTudecku NpupocT benka AonxeH 6b1n
6b1 coctaeuTb 130 r 1 [B] nn Bo3pactu go 78 r/n.

E Nicolayenko et al. 2006



BrnvaHue anbbymuHa Ha rasoobMeHHYHo PYHKLUKFO NEMKUX
PE3YNbTATLL

* Y 14 6ompubixX [b] 1)

* ¥V 3 0ompHbIX [B] .
* Y 20omHoro [b] 4

P <002
P <005 129’2
48,7 134.1 B

+3

40,6

benok mna3zmer
Pa0O2/F102




OuHamuka coaepxaHus soabl B nerkux (CBI)
y 6onbHbIX ¢ OPOC npu AByXAHEBHOM NeyeHum
C B.B. BBeAeHuem anbbymuHa

CB/
Ao  nocne
\Y 16,14 12,28
o 6,06 3,63
meouaHa 15 13

p<0,05
KOA nn
n=7, p<0,05 Ao  nocne
Cocne M 11,8 16,1
¢ c 2,6 2,3
aJIbOyMHUHA 0<0,05

E Nicolayenko et al. 2006



AJ'leYMVlH AOCTOBEPHO CHUXAET NNeTAJIbHOCTb
~( ALBIOS
npu CLU "\ Study

Risk of Death at 90 Days, according to Subgroup Analysis*

Subgroup N°. of Albumin Crystalloids Relative Risk (95% Cl)
patients N°. of deaths (%)

All patients 1781 365(41.1) 389 (43.6) —— 0.94 (0.85-1.05)
Time of enrollment
< 6 hours 569 115(40.6) 116 (40.6) —$— 1.00(0.82-1.22)
=24 hours 1212 273 (45.0) 273 (45.0) —8 0.92 (0.81-1.05)

Septic shock ‘t enroliment
NO Go0— —12232.0) 108 (32.7) —l—e— 1.13(0.92-1.39)

Yes 1121 243 (43.6) 281 (49.9) 0.87 (0.77-0.99)

e

Cll 0,92 f ]

0.5 1.0 2.0

(95% 0ON=0,84-1,0; p=0,046) : o 1-

Albumin Better Crystalloids Better

Adapted from Caironi et al., 2014




MeTta-aHanus 3 PKKU: AnbbymMuH cHUxaeT neTanbHOCTb

B3pocnibie NAUMUEHTBI C TAKENBIM CENCUCOM:
OTHOCUTENbHBLIW PUCK NeTanbHOro UCX0Aa Npu
NCNOMb30BAHUM aNbbYMUHA NO CPABHEHUIO C
kpuctannounaamm - 0,92 (95% ON=0,84-1,0; p=0,046)

Meta-analysis of mortality in large-scale randomized trials comparing albumin with crystalloids in adult patients with
severe sepsis'

Trial Albumin Crystalloids  Relative Relative Risk (95% CI) p Value
Weight

no. of patients who died/ %
total no.

SAFE 185/603  217/615 30.41 gt 0.87 (0.74-1.02)
ALBIOS  365/888  389/893 54.90 — 0.94 (0.85-1.05)
EARSS  96/399 103/393 14.69 e e 0.92 (0.72-1.17)
Alltrials  646/1890  709/1901  100.00 <> 0.92 (0.84-1.00)

1.0
o

Albumin Better Crystalloids Better




&

— e » -
N /ll Surviving
> / Sepsis
zampaign

ANropuTMbL feyebHbIX meponpuatum

» TTpu runoTeH3uu unu yposHe naktata > 4 mmons/n
obecneunTb o6bem uHpy3um 30 mn/kr (1B)

 Kpuctannouab: B kavyectese UHPY3UOHHOW Cpeabl
BbI6OpA AN HAYANbHOW Tepanuu Taxenoro
cencuca u woka (1B)

* He HasHauaTb rMApOKCUITUNKPAXMASLI

npyu TaXen oM L;iaﬁcenmqecn(om woke (1B)

Mcnonb3oeatb anbbymuH npu HeobxoammocTu
MACCUBHOU UHDOVIUOHHOU Tebarnuvm Kbuctannouvaoamum (2C)



3AKITFOYEHHME

AnNbbYMUH BbINOSIHAET B OpraHU3me MHOIMO BAXHBIX
PYHKLUM

MmMnoanbbymmHemums - atpubyT KpUTUYECKUX COCTOSHUM.

AnbbyMuH ydacTteyeT B noaaepxaHum KO v uenoctHocTU
FNIMKOKANUKCA U TEM CAMBIM B ONTUMU3ALUU
TPAHCKANUNNSpHOro obmeHa XUAKOCTU U pacTBOPOB.

fMnoanbbymuHemums 9BnseTCa NOKA3aHMeM K HasHa4YeHUo
anbbymuHa.

PacTeop anbbymMuH He crieayeT UCNOMb30BATb KAK CpeAcTBO
ang socnonHeHusa OLIK.






AnbbyMUH cHUXaeT netanbHocTb TC n CU

TTaymeHTbI ¢ CLL:

BoccTtaHoBNeHWe kposoobpalleHUs

C UCNONb30BAHUEM aNbbYMUHA UNU KPUCTANTIOUAOB.

OTHOCUTENbHBLIU PUCK 28-AH. NeTanbHOro UCXoAaa
(A npotue K) - 0,87 (95% ON=0,74-1,02; p=0,046)



Y10 Nnepenueatb?




THE EVILS OF CONTROVERSY ARE TRANSITORY,
WHILE ITS BENEFITS &ARE PERMANENT

HETTPUATHOCTU TTONEMUKK TTPEXOOSLLMN,
TOMOA KAK TTOJ1b3A - TTOCTOSHHA |

R Hall (1830)




TpaHcKaNUNNApHLIN 06MeH XUAKOCTU NpU UHDY3UU
KONNOUAHBLIX PACTBOPOB

KenaTtuH 3,5%
J1032-3aBUCHUMO

YCUJIMBAECT (PUIIHTPALIUIO
*KUJKOCTH B TKAHU

3K 200/0,5 6%
OexctpaH-70 6%

{mL/min/100 g)

Q
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w
=
-
=
-
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=
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o
o
-
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.
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AnbbymuH 20%

YCHUJIMBAET peadCcopOInIo
| : KUJIKOCTH B COCYOUCTOE

~ R yciio (p <0.05)
CKoOpocmb UHGY3UU Kosirioudos (Mii/y)

Holbeck S, Grande P-O. Critical Care Medicine. 2000; 28:1089



OTT1J1/OPAC: NeTanbHOCTb NPU MAKCUMASTBHOM NOTOKe
XUAKOCTU U3 NErkux (pesopbums otexka) meHblue

focnuTanbHas
netanbHocTb (%)

[mpaired/submaximal Maximal
N = 69 N =10

Alveolar Fluid Clearance

L Ware a M Matthay Am J Respir Crit Care Med 2001;163:1376-1383



 Salus aegroti suprema lex

The evils of controversy are transitory, while its benefits are permanent
- R Hall (1830)



NMNUEH3NPOBAHDBIE TTOKA3AHWA K HASHAYEHWIO AJTbBY MMHA

* THUIIOBOJICMUS, LIIOK
* OXOI'm

*  TUIOIPOTECHHEMMS, THIIOATLOYMUHEMUS
*  XHUPYPrA4YECKHUE BMEIIATEIbCTBA

* TpaBMa
« HK
e OPIC

*  IeMOJuaJIu3

* 0. Hedpo3

*  TUNepOMIUPYOHHEMUS

* 0. IICYCHOYHAsI HEJOCTATOYHOCTh
*  aCIuT

* CEKBecTpallMs 0OOraleHHbBIX OCJIKOM KUJIKOCTEH P
IIEPUTOHUTE, ITAHKPEATUTE, MEIMACTUHHUTE.

Prescribing Information for Albumin (Human)...US Licenses # 8, #850, #744, #1281.
Vermeulen, LC Jr et al. A paradigm for consensus. The University Hospital Consortium

guidelines for the use of albumin, nonprotein colloid, and crystalloid solutions.
Arch Intern Med 1995;155(4):373-9.



Plasma proteins become an alternative important second-line
energy source for the damaged body periphery. Assuming an
initial physiologic plasma protein concentration of 70 g/L, the
readily available energy (after a complete lysosomal degradation)

would exceed that of glucose (1 g/L) by a factor of 70.
Critical Care Medicine: Volume 28(5) May 2000 p 1697

Is Albumin Administration Harmful in Critically Ill Patients?

The Patient's Nitrogen and Energy Balance May Provide an Ans
Stehle, Gerd MD; Wunder, Andreas PhD; Heene, Dieter L.

Total body albumin reserves are 8€j360 g (1400 kcal, 5852 kJ),

including about 120 g available in blood
Peters T: All About Albumin: Biochemistry, Genetics And

Medical Applications. San Diego, New York, Academic Press, 1996



A role for albumin as a one-way transport vehicle into sites
of inflammation has already been established

Togl Leimljller A, Egger G, Porta S: Albumin as one-way transport
vehicle into sites of inflammation. Exp Pathol 1986; 30:91-96

Colloid osmotic pressure is the driving force regulating hepatic
albumin de novo synthesis.



CooTHOLWeHWe mexay AaBfeHUeM B N1IeBOM
npeacepavv U NeroYHbIM JIMMEPOTOKOM

(mn/uac)

NEroYHbIN NIUMEPOTOK

ONTT (em H,0)

Parker et al. Circ Res 1981:49:1164-72



Extravascular lung water in patients with severe sepsis:
a prospective cohort study. G.Martin et al . Critical Care 2005, 9:R74

29 60nbHLIX
25 - BN
15 - OPAC

200 300 400 500 600
Pa0,/FiO, (mm Hg)

15 of the 29 patients (52%) developed ARDS, and overall 28-day m
sepsis had high EVLW with significantly greater hypoxemia than di
inspired oxygen ratio 230.7 + 36.1 mmHg versus 341.2 + 92.8 mmHc



The space between two contiguous endothelial cells is

called the endothelial cleft (ETC), which acts as an important
site of regulation of endothelial permeability (that

is, paracellular permeability) [Levick JR, Smaje LH. An analysis
of the permeability of a fenestra. Microvasc

Res. 1987.33:233-56.].

Components of glycocalyx include cell-bound proteoglycans,
glycosaminoglycan (6AG) side chains, and sialoproteins [4,8,13

This complex network envelops endothelial cells on their luminal
side and inside the clefts, where it continues into the
extracellular matrix of the basal membrane.

Soluble components - that is, albumin, unbound hyaluronic acid
molecules, thrombomodulin, and various serum proteins (for
example, superoxide dismutase, antithrombin IIT, and cell
adhesion molecules) - are bound to the luminal portions of
glycocalyx [Paulus P, Jennewein C, Zacharowski K. Biomarkers of
endothelialdysfunction: can they help us deciphering systemic
inflammation and sepsis? Biomarkers. 2011;16 Suppl 1:511-21.].



Albumin prime better preserves platelet counts than crystalloid.

e The main advantage offered by albumin for CPB priming is represented by its properties of “natural coating” of
the circuit and oxygenator.”

« Albumin may compete with fibrinogen in the formation of the protein layer, and pre-adsorption of albumin
prevents fibrinogen adsorption and platelet adhesion.”

Percentage drop in platelets (10 minute data after CPB use)™

48 4 @S Platelets
e Total protein
cop
46

44 <

434
42 42.5

40

Percent drop (%)

38

36

Total protein

coP

34

Albumin (n=63) Blood (n=63) Crystalloids (n=53)
Adapted from Myers et al. 2002.

Albumin has minimal effects on hemostasis and does not increase the risk of

bleeding. 0"




annidis M. Albumin replacement in severe sepsis or septic shock. N Engl J Med. 2014;371(1):83-84. 2. Finfer S, Bellomo R, Boyce N, ef al. A comparison of albumin and saling for fluid
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Y Vvia a strong interaction with the endothelial glycocalyx.”

« The endothelial glycocalyx constitutes the primary structure that maintains the colloid osmotic competence
of the vascular barrier.'®

* The endothelial glycocalyx is altered in patients after ischemia reperfusion maneuvers such as CPB."

» Although there may be some degree of albumin extravasation from the intravascular compartment, interventional
studies have shown an increase in albumin levels when albumin is administered to critically ill patients with more
severe permeability alterations.'’

Schematic view toward the endothelial glycocalyx®

Vascular lumen

o - -4
w s

o Endothelial surface layer

4- -

- ow» W W

Interstitial space

Adapted from Moret et al. 2014




Albumin accounts for 75-80% of the colloid oncotic pressure of plasma.

* Plasma colloid oncotic pressure helps to retain fluids intravascularly.’

* In a meta-analysis including 9 trials, the on-bypass COP drop was significantly smaller for the albumin prime
group compared to crystalloids, a difference that persisted postoperatively.'

Difference between albumin and crystalloid prime in COP decline from baseline during bypass and after surgery’

7 BT

Albumin Crystalloid
Mean SD Mean SD

On-bypass

Ohquist et al., 1981 e IR T | —— -15(-2310-07) 107
Ohquist et al., 1981 610 07 124 06 — i -6.3(-69t0-57  11.0
Sade et al., 1985 49 05 8 03 - -32(-3410-30) 11.3
McGrath et al., 1989¢ 71 04 98 05 |- -27(-29t0-25)  11.3
Hoeft et al., 1991 R - ! 0(-54t0-46)  11.2
London et al., 1992 61 04 104 04 - 3(-45t0-41) 113
Zabala et al., 1993 8.2 0.5 10.7 0.4 5 = -25(-2.710-2.3) 11.3
Abbott et al., 1994 39 08 96 12 — | 7(-66t0-48 106
Myers et al., 2002 98" g e g . 9(-1.0t0-08  11.3
Pooled <> 6(-48t0-2.3) 1000
Postoperative

Ohquist et al., 1981 el iy 29 i1 —s—  -0.9(-2.0100.2) 12.3
Ohquist et al., 1981 0:6: 0.8 48 07 —- -42(-491t0-35 137
Sade et al., 1985 38 03 51 04 - -1.3 (-15t0-1.1)  15.0
McGrath et al., 1989° 19 04 18 05 s 1(-0.2t0 0.4) 14.9
Hoeft et al., 1991 35 07 63 05 - 42 8 (-3.3to 2 3 143
London et al., 1992 g3 o 25 06 B -22(-25t0-1.9) 149
Zabala et al., 1993 23 05 51 04 - | -28(-30t0-25) 149
Pooled s 20(29t0-1.1)  100.0




1> COSL-EHECUVE, "~

Whatever the mortality rate and the quantity of albumin infused, ICU management with albumin is always
largely cost-effective:’

« The mean cost of albumin per treated patient was €218, the estimated cost per life saved was €6 037 and
the estimated cost per life year gained was €617.%7

e The 4.6% reduction in mortality observed in the SAFE study, applied to a database of 11 137 patients
admitted to an ICU for severe sepsis, yielded an absolute reduction of 513 deaths compared with patients
treated without albumin.’

Base-case analysis of mortality and differential in lives saved and life years gained’

Hospital mortality rate 53.7%

No. of patients alive at discharge 5156
Differential of number of lives saved if albumin is used
Life expectancy (DEALE) 9.78
Total no. of computed survival years 50 426
Qiﬁerential of life years gained if albumin is used j

The study population consisted of patients with severe sepsis and/or septic shock admitted to one of the 35 ICUs belonging to the Cub-Réa regional
database in France.” A 4.6% reduction in mortality was expected in the albumin arm as observed in SAFE study.

The use of albumin in septic patients, when colloid fluid therapy is indicated, shows superior cost-effectiveness to
hydroxyethyl starch:’'

Total costs per LY of crystalloids, albumin or HES'™

Crystalloid 2.00 $20,133 Reference $10,036
Albumin 2.21 $20,403 $270 $9,253




(ne resuscitaton or septc patients =

Surviving Sepsis Campaign International Guidelines for Management of severe sepsis and septic shock 2012
recommendations. Hemodynamic support and adjunctive therapy.™

Fluid therapy of severe sepsis™

/1. Crystalloids as the initial fluid of choice in the resuscitation of severe sepsis and septic shock (grade 1B). \

2. Against the use of HES for fiuid resuscitation of severe sepsis and septic shock (grade 1B).

3. Albumin in the fluid resuscitation of severe sepsis and septic shock when patients require
k substantial amounts of crystalloids (grade 2C). j

Adapted from Delinger et al. 2013

ESICM recommendations on the choice of colloid for the treatment of volume depletion in severe sepsis:'

(i )

Albumin Recommended (2B)

Synthetic colloids

Reassessment of existing dose

HES limits is recommended (1B)

1\

Assessment of whether dose limitations
should apply is recommended (1B) /

Gelatin
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bICOKUIA BONEMUYECKUIA KOIPPULINEHT - 4
OtcyTcTBUe NpUMECHBIX 6eNKOB 1 KOHCEPBAHTOB
OTtcyTcTBME NONUMEPOB U MUKPOArperaTos
Cnepoeble konu4yectea Na* u K*
OtcytcTeue ankomuHmUs

o

IIJIASBYMHNH-20



YpasHeHue CtaprimHra

Q H,0 =Kf [(Pmv — Ppmv) - o (Mmv - Mpmv)].

MHTerpajJbHas BeJIMYNHA TPAaHCBACKYIAPHBIX
ITIOTOKOB BOJIbI

KO3 puimeHT puabTpalin

TUIPOCTATUUECKOE TaBJICHUE B MUKPOCOCYIax
TUIPOCTATUYECKOE JIaBJICHUE B IIEPUMMUKPOBAC—
KYJISIPHOM IPOCTPAHCTBE (MHTEPCTUIIAAIBHOE
TaBJICHUE)

MeMOpaHHBI KO(MMUIIMEHT OTPaKEHUA
CraBepMmaHa

KOJUTOMITHO—OCMOTHUYECKOE JAJICHUE IUIa3MBI
KOJIJIOUTHO—OCMOTHUYECKOE JTaJICHUE
MHTEPCTUINATIBHON XKUIKOCTUA

KonnomnaHo-rmgpocTtaTtnyecknm rpaguenHT nnasmbol
KOL (MNmv) — AJIK (Pmv) > 15 MM pT CT







"BepHbIM nyTEm
naerte,
Toeapum!”




KMMHWMKO - 8M3MONOMMYECKME ACTTEKTHI TIPUMEHEHMS
ANbEYMMHA TIPV NESEHVM EONbHEIX B KPATHSECKAXS
COCTOSHMSAX: QUO VADIS?

3M HukosniaeHKo

LIeHTp MHTEHCMBHON Tepanun N aHeCcTe3nOoNormu
LIKB Ne1 «P>X[».PD



able 3. Key Findings from Case-Control Study of 288 Patients Who
Underwent Cardiopulmonary Bypass

* Odds of hemorrhage were 37% higher among HES recipients than among patients
not receiving HES
* Odds of hemorrhage increased with higher HES doses

* Odds of hemorrhage among recipients of higher doses of HES (6-15 mL/kg) were
82% greater than those among patients receiving no HES

* Added costs associated with hemorrhage among HES recipients were greater than
savings afforded by the lower acquisition cost of HES

HES=hydroxyethyl starch (hetastarch)
Adapted from Herwaldt LA, Swartzendruber SK.Edmond MB.et al.The epidemiology of hemorrhage related to cardiotho-

racic operations.infect Control Hosp Epidemiol 1998;19:9-16.

3ameHa NIK Ha AnbbymuH npu UK cywectseHHO cHUXaeT
YUCNO FreMopparuyeckmx OCNOXHeHUU U CHUXAeT 3aTpaTbl

Ha 53 000 $ B roa

“...efforts to save money by substituting less
expensive products may inadvertently increase costs
by increasing the probability of perioperative adverse

events."

Herwaldt LA et al. Infect Control Hosp Epidemiol 1998;19:9-16
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A Comparison'of Albumin and Saline for Fluid
Resuscitation in the Intensive Care Unit

Use of either 4 percent albumin or
normal saline results in
similar outcomes.



THE LAST 28 YEARS
IATROGENIC INTERVENTIONS

~ Endotracheal intubation @
~ Baro-volotrauma
+ Liberal blood transfusions
omm
Fasting / overfeeding
0
~ Supra-normal DO2 as a target

rMnepanumeHTaums, TTapeHTepanbHoe/3HTepanbHoe, FNHOKO3a,
rmnepeeHTUNauUmsa, MaHuTon, aapeHanuH, C-T,



Capillary leak: No albumin gradient between .
the 2 compartments epSIS

Corollary: In a septic patient,
hypoalbuminemia is synonimous of severe
capillary leak

Initially there is no albumin deficit

Metabolism /

Cuinthacie



CHUXeHWe NEroYHOro KanunnapHoro AasneHus
y 6onbHbIix ¢ OPLC accoummpyetcs
¢ 6onee HU3KOU NeTanbHOCTLHO.

Improved survival in ARDS patients associated
with a reduction in pulmonary capillary wedge
pressure

H Humphrey. J Hall. | Sznajder, M Silverstein and L Wood

Chest 1990:97:1176-1180
DOl 10.1378/chest. 97 .5.1176

40 pts with ARDS
Table 2— Survival and ICU Length of Stay

Group 1 Group 2
(N = 16) (N = 24)

Survived 12 (75%) 7 (29%)*
ICU length of stay (days) 89+8 14.8+ 11.4 days

*p<0.02 chi square, Mantel-Haenzel.



Ponb ruapoctatuyeckoro gpaktopa 8
passuTtum u ucxoge OTIN1/OPAOC

60 » |
842 usmeperus oflJIA (PAWP)  _ | =
y 71 6onbHoro ¢ OTIJ1 g ) | B
82% - x0oTa 6bI BpeMeHHO g W7
oANA>18 mmpTcT * %’ 07 b
g 200 .
INNeTanbHOCTb 6ONbHBLIX 107 |
¢ OTTJ1 moxeT 6bIThb o Loy
CTPATUPULIMPOBAHA L

no odJ1A **

Pulmonary Capillary Wedge Pressure

* Ferguson ND et al. ICM
2002728:N&f3 AUCCM 104

2990 \&( &) All Tthest, 1977;71:306
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Filtlration —————p
AN S ]

Steady state /

after several minutes

30 40

Capillary pressure
P. (cmH,0)

Capillary filtration rate J, /A (10 ums)

<
Q
[
o
@
2
<

Transient absorption
immediately after lowering P,

Michel CC, Phillips ME. Steady-state fluid filtration at different capillary pressures
in perfused frog mesenteric capillaries. J Physiol 1987;388:421-435



The evils of controversy are transitory, while its

benefits are permanent
- R Hall (1830)

 Salus aegroti suprema lex

ligiacing E1Ai€ A aéoeai ﬁi‘ﬁ(‘)’l‘yiéé Ninoaacyao 25-28 i §0.10. (A C.
[3i34e+ & fi1aa0., 1981; A. 1. Aéaénai:iona & fiaao., 1982; Marty et al.,

1971; Weil et al., 1974; Noble et al., 1975; Rackow & Fein, 1978). 0)
AieiifnG 120aa AEQD (Byrick et al., 1977) ii1 i€acaéiinii daaiui 18,9+0,7 ii
00.10., a 0 6 Aiéiiito i i0e1adaoaiidie moi€aie nadada, €ioidla iadai
fiadaceaé, €aé 10ia<apo E.O.Aaxiacesa e A E.Aeaiiei (1985), iaciaeeeiiii 4
oyaaéii iinoiyiee, - 18,0+1,8 ii 40.10. NEai630 1iaét 10i20e0il, <01 6
épaaé A aideciioaciifii icizaice EIA fifexadony A n044AiAl fa 6+2,5 i 0.
no. eée ia 15% (Marty et al., 1971; Weil et al., 1974), ¢ ¢ia=¢0 6 di€iito a
1i3020¢61i1ié eee A jodaedice daaieiaoee adce-ei EIA fizd0 fiinoaacyoii 19
i1 80.10. ¢ iaiiiga 4 cadcneiinoe 10 10iaiaeiié ¢i00¢eiiiié 0adaice ¢ iCoaicy



BMECTO 3AKNHKOYEHWS

MbI 3Haem, 4YTO anbbymMUH HyXHE=AdRaTk Nbu
FMI‘IOCU‘Ib6YMI/IHeMV|VI YTObbI

 noaHatb KO
* YRAYUWUTb MUKPOLIMPKYIALUKO

* ONTUMU3UPOBATH
TPAHCMOPTHYHO PYHKLMUO
KpoBoobpallieHus

Mb1 comHeBaemcs:

«  Komy?
«  Korpaa?
CKONbKO?

MbI He 3Haem .
« Kak goctatb?
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Cochrane meta-analysis

']
Harmful

meta-analysis

Il
Indifferent

cent meta-analysis

[

Vit




Main pnysiolOgital 1ULILLIIEEE
50% of liver energy spent for album
80% of colloid osmotic pressure
Major “transporter” in plasma

NO modulator

Major extra-cellular antioxydant

Major extra-cellular buffer






