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MHPY3MOHHAA Tepanma Npu LWOKe

Basonpeccopbl UsuU UAKOCTL!?

lemoanHamMmunyeckad tepanua? UYto aTo u 3ayeM oHa?

1. YBesimuuBaeT npeaHarpy3Ky — cpeJiHee CUCTEMHOE JlaBJIeHUe
3anoJsiHeHus (Py) — XapakTepusyeT BeHO3HbIM BO3BpaT. YBeJIMYeHUe
rpaguenTa Py ~LIB/l u cepgeyHoro Beiopocal

2. U3MeHsieT eMKOCTb COCYJUCTOrO pycJja (BeHO3HbIe COCY/Ibl — JI€M0). ITO
KacaeTcsl KaK Ba30MPECCOPOB, TAK U MHPY3UOHHBIX Cpe!

3. BoccraHaB/iMBaeT MUKPOLUPKYIALUIO — «KMUKPOLUPKYIATOPHIN
pEeKpPYTMEHT»!

Kak uH}y3MOHHAA Tepanusd, TaK U Ba30IpPeCcCOPHAA NOAAEPKKaA
[pecjaeaAyIoT CX0XKHe LeJIk, HO MOTYT YCUJIMBATh 3P PeKT Apyr-apyra
HAa paHHEH! CTaAUHU Tepanuun!



MHPY3MOHHAA Tepanma Npu LWOKe

A 4TO Npu cenTu4eckom WokKe B 2016 roay?

B TedyeHHUe nepBbIX TPEX YACOB:
1.

2.
3.
4

..
. Q
Campaign e
I/I3MepI/ITb KOHIOEHTPAIHIO JIAKTATA. Updated Bundles in Response to New Evidence

3abpaTh KyJIbTYPbl KPOBU [0 Ha3HAY€HHUSI aHTUOHUOTHKOB.
HasHauyuTh aHTUOMOTHUKU LIMPOKOTO CIIEKTPA IEUCTBUS.

BBecTn 30 MJI/KI‘ KPHUCTA/VIONAHOI'O pAaCTBOPA IIPHU TMINOTEH3UHU UJIN
MOBBIIIEHUH KOHIEHTPAL MU JIAKTATA 2 4 MMOJIb/JI.

B TeyeHue IIePBbIX INE€CTH YdCOB:

5.

Ha3HayuThb Ba3onpeccopsl (eC/id rTMIIOTEH3UA He OTBeYaeT Ha HAa4YaJ/IbHY 10
MHQPY3UOHHYI0 Tepanuio) A noaaepkanue CAJl = 65 MM pT. CT.

B ciiydyae nepcucTUpyrolleld runoTeH3UU Nocje HadaJbHOW HHPY3MOHHOHN
Tepanuu (CA/l < 65 MM PT. CT.) WJIM Ha4yaJIbHOM KOHIIEHTpPAIUU JIaKTaTa = 4
MMOJIb/JI, TOBTOPHO OII€HUTE BOJIEMUYECKUH CTAaTyC U TKaHEBYIO NepPy3HIO.

HpI/I NCXOAHOM IIOBbIINIEHHH, IOBTOPHO OOEHHUTE KOHOEHTPALIUIO JIAKTATAa.



MHPY3MOHHAA Tepanma NPU LLOKe

Ponb UHTEPCTUUUNA B KWHETUKE KUOKOCTMH...

MN36bITOK KNAKOCTU

MN36bITOK }KNAKOCTH
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HHTepCcTULIUM «IIPOIAET» Bpayy OIUMOKH UHPY3UOHHOU TEPaAINHH...
OpraHusMm cam nepepacmpeaesasieT xKUAK0OCTb!

Kal'lI/IJIJ'IHpHaH YVTEYKd — I7100a/IbHBIN nmponecc...



MHPY3MOHHAA Tepanma Npu LWOKe

Ponb rMMKOKaaMKca Uan «caxapHana rnasypb» sHA0TeNnA...

A
[JIMKOKAJIMKC — aHMOHHBIX OWOIMOJIMMED, 7 Glycocalyx

Vascular lumen

dKTHUBHO Y‘-IaCTBy}OI_L[I/II‘/JI B 3alllUTe CTEHKHU

Kalu/Jiipa v PeryJsiiuyi ee IPOHULLAEMOCTH...

* Endothelial cell



MHPY3MOHHAA Tepanma Npu LWOKe

Ponb rMMKOKaaMKca Uan «caxapHana rnasypb» sHA0TeNnA...

A
A / J
[JIMKOKAJIMKC — aHMOHHBIX OWOIMOJIMMED, Glycocalyx

Vascular lumen

dKTHUBHO yLIaCTBYIOH_[I/Iﬁ B 3alllUTe CTEHKHU

Kalu/Jiipa v PeryJsiiuyi ee IPOHULLAEMOCTH...

Endothelial cell



MHPY3MOHHAA Tepanma Npu LWOKe

Ponb rMMKOKaaMKca Uan «caxapHana rnasypb» sHA0TeNnA...

r 5 6 «CaxapHas mia3ypb»: oJIMCcaxapHu /bl
AL Lt == el Sl il LR el (R, (remapaH-cysbdaTt, CUH/leKaH, THaJlypOHOBas

dKTHUBHO Y‘-IaCTBy}OLL[I/II‘/JI B 3alllUTe CTEHKHU KHCJI0Ta)

Kalu/Jiipa v PeryJsiiuyi ee IPOHULLAEMOCTH...




MHPY3MOHHAA Tepanma Npu LWOKe

Ponb rMMKOKanmkca — HOBbI OHKOTUYECKNI KOMMNAPTMEHT...
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MHPY3MOHHAA Tepanma NPU LLOKe

Ponb rnMkoKanmkca — HOBbIM OHKOTUYECKUM KOMMNAPTMEHT...
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MHPY3MOHHAA Tepanma NPU LLOKe

Ponb rnMkoKanmkca — HOBbIM OHKOTUYECKUM KOMMNAPTMEHT...
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MHPY3MOHHAA Tepanma NPU LLOKe

Ponb rnMkoKanmkca — HOBbIM OHKOTUYECKUM KOMMNAPTMEHT...

Cno# mukokanukca (Heumup KynMpyoLwia BHYTPHUCOCYAUCTbIN 0bbem) Komnpeccus n cbpoc (oTcnoitka) rmkokanukca B nnasmy
e = Xnonbsa
rMUKOKANUKCa
\ Benkn
SpuTpoyuT
nnasmol
JKcTpaBasayus
6enkoB nnasmbl
ng Y X
Pc Pi Tic T B J WA 4
HedenecTtpupoBaHHble CuHyconpanbhbie DeHecTpUpOBaHHbIE DeHecTpupoBaHHbIE
Kanuanapbi Kanunnapbi Kanuanapsl (Bapuant 1) Kanuanapol (BapuanT2)
CoegunurenbHan TkaHb, LUHC, MeyeHb, ceneseHka, KOCTHLIN Cnusuctas XKKT, sHaoKpuHHbIE (nomepynapxbii annapat
NErKue, MbiL bl MO3r xenesbl noyek
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MHPY3MOHHAA Tepanma Npu LWOKe

KomneHcaTopHbIn cOpoc rMUKOoKannKea...

[Ipu runepBoJieMHH OPraHU3M yoUpaeT }KUAKOCTb U3 COCYA0B —
MaTo/Iorn4eckKass KOMIeHCAanus — runepruaparanus!

” Chappell et al. Critical Care 2014, 18:538
, ; http//ccforum.com/content/18/5/538
AR ‘c: CRITICAL CARE

9
\ 9@ ?‘?v“‘ ‘ RESEARCH Open Access
@ o o'
. ol ,:S; Hypervolemia increases release of atrial natriuretic
J%Qf& e w ( peptide and shedding of the endothelial glycocalyx
R, 67 Tk g \ |
0 @ % Daniel Chappell', Dirk Bruegger' ', Julia Potzel', Matthias Jacob', Florian Brettner', Michael Vogeser,
o" gxﬁ’?boo Peter Corugrﬁ‘, Bernhard F B(i?'ker'i and Mdrliug Rehr:] ) ’
Qé
@

[IpeacepaHbIN HATPUNYPETHYECKUNA

NenTU/ BbICBOOOXK/aeTCs, YTOObI YCUIUTD
HaTpuuypes... He nosyyaerca — .
cOpachiBaeT INIMKOKAJIUKC?! — ®
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MHPY3MOHHAA Tepanma Npu LWOKe

PUCKM HEONTUMA/IbLHOIO BOIEMMNYECKOTO CTaTyCa...

I‘nneprn,apaTaunﬂ — H€ TOJIBKO
KOCMETHYECKAaA npoﬁﬂema!

Puck NOH

Bonemuueckum cratyc



MHPY3MOHHAA Tepanma Npu LWOKe

PUCKM HEONTUMA/IbLHOIO BOIEMMNYECKOTO CTaTyCa...

I‘nneprn,apaTaunﬂ — H€ TOJIBKO
KOCMETHYECKAaA npoﬁﬂema!

'Mnonepdysuns
OpraHHasa aAnchyHKUMNA
YxypleHve ncxoaos

OTek

OpraHHas anchyHKUmMA
YxyaleHne ncxoaos
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MHPY3MOHHAA Tepanma Npu LWOKe

PUCKM HEONTUMA/IbLHOIO BOIEMMNYECKOTO CTaTyCa...

I‘nneprn,apaTaunﬂ — H€ TOJIBKO
KOCMETHYECKAaA npoﬁﬂema!

'Mnonepdysuns
OpraHHasa aAnchyHKUMNA
YxypleHve ncxoaos

OTek

OpraHHas anchyHKUmMA
YxyaleHne ncxoaos

OnTMmanbHO

Puck NOH

GIPS

Bonemuueckum cratyc



MHPY3MOHHAA Tepanma NPU LLOKe

Yem BpeaeH M30bITOK XKUAKOCTU MO NOYEMY PACTET JIeTa/IbHOCTbL?

Yem BpeHbI IPU IIO0OKe HHPY3UOHHBIE Cpebl?

1. UHdy3uoHHasd Tepanus BbI3bIBAaeT ClIeUPHUYHBbIE HEOIAarONPUATHbIE
3¢ PeKThI U acconpoBaHa C MOBpeXAeHHeM INIMKOKAaJIUKca!

2. UHdy3uoHHbIe cpeabl moBbImIawOT LIB/! (3acToi! Hopma 1-2 MM pT. CT.).

3. MoryT BbI3BaTh OTEK OPraHoB, YTO CONPOBOX/AAETCA YXYAlLLIEeHUEM KaK
pocraBku (DO,), Tak U yTUIM3aL MU KHUCJIOPOAA...

e TemoauOLMsA ¥ HapyllleHWe TPAaHCIOPTA KUCJI0PO/a.

e JloBpex/JeHue MoYeK.

e KoarysonaTtus.

e (Q0OBbeMHas neperpyska BHYTPUCOCYIMCTOTI0 U BHECOCYIUCTOrO CEKTOPOB.
e JluchyHkuus serkux u puck OP/C.

e AGJOMHHAJILHBIA KOMIIAPTMEHT-CUH/IPOM.

e JloBeimenue LIB/] 1 cniaHXHAYECKUM 3aCTOM.

Basonpeccopbl JIMIIEHbI 3OTHUX OCJIO)I(HeHPIﬁ, He djeayeT Jil OTAAdTb UM

npeamnodyreHue?
17



MHPY3MOHHAA Tepanma NPU LLOKe

[MneprmapaTtaumsa n opraHHaa aAnchyHKUMA

LIHC
OTek mo3ra, nosbiweHune BY/.
KorHntnsHaa ancoyHKumnA u
aenvpuniil
MNoBbliweHne BHYTPUrAa3HOro
LaB/IEHMA.
OHMK.

KKT
dopmnpoBaHue acumTa.
OTEK CTEHKM KULLKK U
Masbabcopbums.
KuwweyHaa HenpoxoanmocTb
(nomaBneHne NnepucTanbTUKM).
BHYTpu6plOWIHAA rMnepTeH3ns u
a6 40MMHaNbHDbIA KOMNAPTMEHT-
CUHAPOM.
TpaHcnokauua 6aKT. paopsl.
HapylueHune cniaHxHUYecKomn
MUKPOLMPKYAALNMN.
CHuKeHune kKnmpeHca ICG, pHi

MmmyHHasa cuctema
CARS
YcuneHve BbIpaboTKM LUTOKUHOB
(IL-1b, TNF-a, IL-6)

Mouku
OTek UHTEPCTULMNA N NOBblLLeHWE AaB1eHnA.
MoBbileHMe BEHO3HOMo AaBAEHUA.
CHuxkeHune CK®, 3aaeprKkKa CoJieN U BOAbI.
MoueyHblii KOMNAPTMEHT-CUHAPOM

Cepaue
OTeKk mnokapaa

AnactonnuecKkas gucPyHKUMA 1
HapyLlleHUe COKPAaTUMOCTH
Poct UBA n A3/1A.
CHuMKeHne BEHO3HOro BO3BpaTa.
Jenpeccra mnmoKapaa.
MepurKapaManbHbIN BbIMOT.

Nerkue
Otek nerkux. MosbiweHne UBCBJI.
MneBpanbHbIN BbINOT.
HapyLweHne KomniaHca n1erkux u
rpyaHon knetku (BbA!).
fMnoKecma n runepKanHuma.
CHuKeHue obbemos (BBA!).
MoBbiweHMe paboTbl AbIXaHWUA.
MpoaneHHas UBJ1 u npobaembl ¢
OT/IyYEHUEM.

MeyeHb
3acTOMHble ABNAEHUA.
HapyLlueHune cuHTeTUYeCcKoM
bYHKUMKM 1 XoNecTas.
HapyweHue aktuBHocTn P450.
MeyeHOUYHbIN KOMMNAPTMEHT-
CUHAPOM

18



MHPY3MOHHAA Tepanma Npu LWOKe

MnepruapaTtaums M «NOIMKOMNAPTMEHT-CUHAPOM»
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KymynaTtuBHbIi ruipobanaHc

OpraHHas gucdyHkuma

MHPY3MOHHAA Tepanma NPu LLOKe

dazoBbI Noaxoa, K BeaeHuio naumeHTos ¢ wokom: ROSE (ROSD)
Malbrain MGL et al., 2014

MwunyTbI

Yacobl

Hepenn

.,
.

Yoap 1 Ynap 2 Ynap 3 Ynap 4
MuHyTbI Yachl [Hn Hepenn
Ynap 1 Ynap 2 Yoap 3 Ynap 4

R.0.S.E. — 4yeThIpe ¢a3bl
BOJIEMUM M OPraHHOM

AUCPYHKIMU:

1. Cmacenue (Rescue).

2. OnTumuszanuda (Optimization).
3. Ctrabusimsanusd (Stabilization).
4. dBakyauus (Evacuation).

Heackanayus (De-escalation)




MHPY3MOHHAA Tepanma NPu LLOKe
da3o0Bbl NO0AXO0A K BEAEHUIO NALMEHTOB C LUOKOM

Hoste EA et al., BJA 2014, Ky3bkos B.B., Kupos M.10., 2015 r.

Xapakrepucrumka

MpuHyunbl

Llenn

Bpems (06bI14HO)
MposasneHuna
WHy3noHHas
Tepanus

TUNnUYHbBIN
cLueHapun

KonuuectBo

Cragna
[R] Cnacenne [0l Ontumumsauyma [S] Crabunusauna [D]deackanayms
(Rescue) (Optimization) (Stabilization) (De-escalation)
CnaceHue CnaceHue opraHHon  [lopaepKa opraH- BoccTtaHoBneHue
XKU3HU dYHKLMN HOW QYHKLMN OpraHoB
Koppekuus Ontummsauma v nog-  Hynesowm nnm otp. Mobunuzauma
LIOKa aepxaHuve nepdysnmu rmapobanaHc XUOKOCTU
MuHyTbI Yacol JHW [HW v Hepenu
Taxenbin WoK HectabuneH CrabuneH BoccTtaHoBneHue
bbicTpO, TutpoBaHue, pyHKk-  MuHumanbHoe noa-  W3beraTb B/B
60I0CHO LIMOHASbHbIE TeCThI nepXaHue' BBeeHNA?
Centnyecknn  MHTpaonepauMoOHHanA 1 MonHoe 3P,
[Mocne onepauun’,
wok, Taxenaa LHT, oxxorn, apnabetun- BOCCTAHOBJIEHUE
" NaHKpeaTut
COYeT.TpaBMa  YeCKuu Ketoaumaos nocne OKH

PekomeHpauun: centnuyeckun wok (SSC)'8, naHkpeatnt (AGA)*, TpaBma (ATLS)

21



MHPY3MOHHAA Tepanma NPu LLOKe

da3bl UHOY3MOHHOMN TEepannmn
Hoste EA et al., BJA 2014

TakTuka KommeuTapum / onpefieneumns

BBefeHve Xnakoct ons

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

LLLEr0 XM3HW COCTOAHNS,
COMPOBOXAAOLLErocs
HapyLweHnaMU nepdy3nm

Pecycuyurayns
(«cnaceHne»)

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

a conceptual model

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

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

3auma nepdy3nm TKaHen

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

CyTouHbIN ruapobanaHc — pasHOCTb MOCTYNUBLLEN W

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

He>ckanaunsa Tepanun. ONTUMm3a-

KymynatuBHbIn rugpo6anaHc — pa3HOCTb 0Obema

NOCTYNMBLUEN XNAKOCTU N NOTEPb 32 OrPAHNYEHHDBIN
(mepecycumta-  umAa rmgpobanaHca 3a

nepuon BpemeHu (Hanpumep, 3a 5 CyToK).
LA, 3BaKyaumusa) cuet mobunumsaumm

BHECOCYANCTON XIA- Meperpy3ska XNAKOCTbIO — COOTHOLLEHNE KyMYNATNB-
KOCTU Horo rmapobanaHca K ucxogHomy secy tena > 10 %. Co-
npoBoXaaeTca yxyallieHnem UCXON0B.

BJA Advance Access published September 9, 2014

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

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

Four phases of intravenous fluid therapy

British Journal of Anaesthesia Page 1 of 8

doi:10.1093/bja/aeu300



Restrictive FM Liberal FM

Odds Ratio

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Alsous 2000 0 11 20 25 0.7% 0.01[0.00, 0.23] &—

Balogh 2003 11 71 27 85  3.9% 0.39 (0.18, 0.87] ——
Bouchard 2009 72 226 97 211 5.2% 0.55 [0.37, 0.81] et
Brandstrup 2003 0 69 4 62 0.7% 0.09 [0.00, 1.77] ¢

Caironi 2014 (SS) 243 558 281 563 5.6% 0.77 [0.61, 0.98] o
Cordemans 2012 (CLI) 11 41 54 82 3.8% 0.19 [0.08, 0.44] ——
Cordemans 2012 (PAL 16 57 28 57  4.0% 0.40 [0.19, 0.88] ey
Goldstein 2005 25 60 34 56 4.1% 0.46 [0.22, 0.97] ———
Lowell 1990 3 29 6 19 2.0% 0.25 [0.05, 1.16] -
Martin 2002 3 19 3 18 1.7% 0.94 [0.16, 5.39]

Martin 2005 7 20 9 20 2.6% 0.66 [0.18, 2.35] Cm———
Mc Ardle 2009 0 9 0 11 Not estimable

Michael 2004 6 17 9 9 0.7% 0.03 [0.00, 0.60) ¢

Mitchell 1992 18 52 23 49 3.9% 0.60 [0.27, 1.33) ——
Murphy 2009 30 124 57 88 4.6% 0.17 [0.10, 0.32) ——

Payen 2008 181 572 214 548  5.6% 0.72 [0.56, 0.92] -
Pupelis 2012 8 75 4 55 2.6% 1.52 [0.43, 5.34] N
Pupelis 2012 (IAH) 7 60 4 29 2.5% 0.83 [0.22, 3.08]

Rivers 2001 40 130 61 133  4.9% 0.52 [0.32, 0.87] e
Rosenberg 2009 32 159 236 635 5.1% 0.43 [0.28, 0.65) —
Schuller 1991 9 34 17 34 3.2% 0.36 [0.13, 0.99) Sl
Shum 2011 91 599 43 50 3.8% 0.03 [0.01, 0.07) ———

Simmons 1987 10 18 15 16 1.2% 0.08 [0.01, 0.77] ¢

Stewart 2009 23 122 23 122 4.4% 1.00 [0.53, 1.90] '
The RENAL Study 2012 241 747 403 705 5.7% 0.36 [0.29, 0.44) _—=

The SAFE Study 2004 726 3497 729 3500  5.8% 1.00 [0.89, 1.12] 1
Vaara 2012 65 207 45 76 4.8% 0.32 [0.18, 0.54] S
Walsch 2008 1 49 9 57 1.3% 0.11 [0.01, 0.91]

Wiedemann 2006 128 503 141 497  5.5% 0.86 [0.65, 1.14) ~r
Total (95% CI) 8135 7812 100.0% 0.42 [0.32, 0.55] @
Total events 2 20037 2596 .

Heterogeneity: Tau® = 0.33; Chi* = 210.79, df = 27 (P < 0.00001); I = 87% 01 o1 l o 100

Test for overall effect: Z = 6.20 (P < 0.00001)

Favours Restrictive Favours Liberal
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A rational approach to fluid therapy in sepsis

P. Marik!* and R. Bellomo? British Journal of Anaesthesia, 116 (3): 339-49 (2016)

'Division of Pulmonary and Critical Care Medicine, Eastern Virginia Medical School, 825 Fairfax Av, Suite 410,
Norfolk, VA 23507, USA, and “Intensive Care Unit, Austin Health, Heidelberg, Victoria, Australia

60 14 5000 - °
—e— Fluids 0-72 h Rivers et al.
J —o— Mortality 4500 - ®
%0 -12 Jones et al.
40 4000 4
2 10 -
£ 2 © 35001
g3 £ o R2=0.84
= 8 u_:‘_ 3000 -
207 Jansen et al.
6 2500 -
10 i OMISE
2000 - °
0 4 ARISE
Rivers  Jansen ProCESS ARISE PROMISE 1500 . . . .
APACHE Il 21 24 21 15 18.7 11 12 13 14 15
CVP
Fig 2 Fluid administered between enrolment and 72 h and 90-day mortality
in the control arm of the Early Goal Directed Therapy (EGDT) Studies Fig 3 Fluid administered between enrolment and 6 h and central venous
performed between 2001 and 2015. APACHE II=APACHE 1I Severity of pressure (CVP) at h in the Early Goal Directed arm of the EGDT studies
illness scoring system (0-71). performed between 2001 and 2015.

JleTaJIbHOCTH U 00'bEM CTAPTOBO MHPY3MOHHOU Tepanuy Npu

CeNTHYEeCKOM IIOKe NOCTeNIeHHO CHUKAKTCA! y
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MapobanaHc U Ucxoabl NPU NoYe4yHOM nospexxaeHnmn / cencuce
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A positive fluid balance is associated with a worse outcome in

patients with acute renal failure
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Fluid overload is associated with an increased risk
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renal replacement therapy: data from the
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Elevated central venous pressure is associated
with impairment of microcirculatory blood flow in
sepsis: a hypothesis generating post hoc analysis

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

COMMENTARY

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

Rajkumar Rajendram’ and John R Prowle®”

CHMXXeHue BeHO3HOro BO3BpaTa un cepaevyHoro Bb|6poca

LUBA > 8 mm pT. CT. HE3aBUCMMDbIN NPEAUKTOP NeTanbHOro ucxoga. HopmanoHoe LB/ 6113K0 K HYAO, NpY 3TOM
cornacHo mogenu MaToHa BEHO3HbIN BO3BPAT, @ C/1e40BaTe/IbHO U CepAeYHbIN BbIBPOC onpeaensatoTca pa3HOCTbIO
MeXKay CpeaHUM LMPKYNATOpHbIM gasneHnem (MCFP, 8—10 mm prt. cT.) 1 UB/. AucnponopumMoHanbHOe NOBbilleHue
LIBA (He conpoBoxAaatoLieeca CMMMETPUYHbIM POCTOM P,c) MOXKeT conpoBOXKAATbCA CHUXKeHMem CB.

OcTpoe nospexxaeHue noyek

LBA — remoguHamuuyecKkmii NnoKasatelb, HE3aBUCMMO NpeacKasbiBatowmii OMM npu Bcex 3HayeHUAX Bbiwe 4 mm

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

Paul E Marik

Rajendram and Prowle Critical Care 2014, 18:104

pT. cT. (npu UBA > 15 mm pT. cT. Ha PpoHe cencuca puck OMNMN 80%)!

MosbiweHune LUB/A n cybkancynapHoOro AasneHnA B TKaHM NOYEK BeAET K CHUKEHUIO MOYEYHOro KpoBoToKa, CKO n
HapyLweHMo NMMPOOTTOKaA.

3acToi B NeYeHn U CNIaHXHUYECKOM pernoHe

BbipaKeHHble HapyweHua mukpouupkynauum (MFI) npu UBA, > 12 mm pT. cT. B cBA3K C pe3kMm nageHnem
[ABNEHUA HA YPOBHE PE3UCTUBHbLIX APTEPUOI, CUCTEMY MUKPOLMPKYNALUN CleayeT pacCMATPMBATb Kak cuctemy
HU3KOro gasneHus. Jltoboi poct AaBneHus otToka (LB !) HapylwaeT cocTtoaHmne 3To obnacTu.
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oobc

Conclusions: We recommend that both perioperative fluid choice and therapy be individualized. Patients should
receive fluid therapy guided by predefined physiologic targets. Specifically, fluids should be administered when
patients require augmentation of their perfusion and are also volume responsive. This paper provides a general

approach to fluid therapy and practical recommendations.
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Conclusions: We recommend that both perioperative fluid choice and therapy be individualized. Patients should
| Table 3 Main current concerns regarding the use of specific crystalloids and colloids id when

|j Solution Concerns Literature q[\r\cral
{ Normal saline Hyperchloremic acidosis rchloremia after noncardiac surgery is inc dently
assoclated with morbigity and maortality 3
leduction of renal perfusion May contribute to acute renal injury [109,110

Acute kidney injury and increased requirement of rena Critically ill septic patients [111-114]

replacement therapy
KanMan bl Critically ill septic patients [112,114]

Critically ill septic patients [114]

Starch solutions

ncreased mortality
ncreased need for PRBC transfusion

Results of clinical trials comparing fluid resuscitation with colloids and crystalloids in different populations have been conflicting. This table summarizes current

concerns regarding specific crystalloids and colloids.
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Conclusions: We recommend that both perioperative fluid choice and therapy be individualized. Patients should
Table 3 Main current concerns regarding the use of specific crystalloids and colloids d when
Solution Concerns Literature gcr\cral
Normal saline —|':.-"!'_:I_'_"'C'" oremic aclaosis —|':..-':'_:|_'_- rchloremia after noncardiac su rgery 1s Independently

L associated with morbidity and mortality [108]

N, Perioperative

MNavarro et al. Perioperative Medicine (2015) 4:3

}eduction of renal perfusion

Starch solutions Acute kidney injury and increased requirement of rena

replacement ‘['wefany
Kpaxmanbi

ncreased mortality

ncreased need for PRBC transfusion

Results of clinical trials comparing fluid resuscitation with colloids and crystalloids in different poy
concerns regarding specific crystalloids and colloids.

We recommend crystalloid solutions for routine sur-
gery of short duration. However, in major surgery, the
use of a goal-directed fluid regimen containing colloid
and balanced-salt solutions is recommended. Though a
black box warning for the use of starch solutions exists
within the US, there is limited data relative to their
harm in the perioperative space. Careful consideration
should occur in patients with known renal dysfunction
and/or sepsis prior to administering starch solutions.
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Conclusions: We recommend that both perioperative fluid choice and therapy be individualized. Patients should

| Table 3 Main current concerns regarding the use of specific crystalloids and colloids id when

|j Solution Concerns Literature g[\r\cral

{ Normal saline Hyperchloremic acidosis Hyperchloremia after noncardiac surgery is independently

associated with morbidity and mortality [108]
eduction of renal perfusion Mv1 pekomeHdyem Kpucma/a10udHbsle
Starch solutions Acute kidney injury and increased requirement of rena

e pacmeopusl npu pymuHHbIX KpAMKOBPEMEHHbIX
ncreased mortality Kpaxman bl smewameavcmeax. 00Hako, npu 06WUPHBIX
ncreased need for PRBC transfusion eMmeuwlamesibcmeax pekomeHaoeaHa

Results of clinical trials comparing fluid resuscitation with colloids and crystalloids in different poy ueﬂeHanpaeﬂeHHaﬂ mepan usgc
concerns regarding specific crystalloids and colloids.

UCNO0/1b308AHUEM KO01/10U008 UAU

c6A/1aHCUPOBAHHBIX PACMBOPO8.
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NHPY3MOHHAA Tepanuma npu

KoXpanMHOBCKMIMN aHaNu3...

Colloids versus crystalloids for fluid resuscitation in critically
ill patients (Review)

Perel P, Roberts I, Ker K

Crystalloid vs HES 25 trials /9.147 patients RR1,1
Crystalloid vs Gelatine 11 trials/506 patients RRO,91
Crystalloid vs Dextrane 9 trials/834 patients RR 1,24

[lockoabKy ucnosb3o8aHue He
accoyuupo8aHoO C yAy4UeHUEM
8bIHCUBAEMOCMU, HO OHU 3HAYUMEAbHO
dopodce Kpucmasaa0udos, C10HCHO YeM
AU60 onpasdams ux da/bHeliuiee
UCNO0./1b3080HUE 8 KAUHUYECKOU

npakmueke...
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[lockoabKy ucnosb3o8aHue He
accoyuupo8aHoO C yAy4UeHUEM
8bIHCUBAEMOCMU, HO OHU 3HAYUMEAbHO
dopodce Kpucmasaa0udos, C10HCHO YeM
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UCNO0./1b3080HUE 8 KAUHUYECKOU
NpaxKmuke...

EUROPEAN M[DIUNLS AGENCY

SCIENCI MEDICINES HEALTI

14 June 2013
EMA/349341/2013

PRAC recommends suspending marketing authorisations
for infusion solutions containing hydroxyethyl-starch

The European Medicines Agency’s Pharmacovigilance Risk Assessment Committee (PRAC) has
concluded following a review of the available evidence that the benefits of infusion solutions containing
hydroxyethyl-starch (HES) no longer outweigh their risks and therefore recommended that the
marketing authorisations for these medicines be suspended.
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THE LANCET

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

| | | Lancet 1996; 348: 1620-22
M L Cittanova, | Leblanc, Ch Legendre, C Mouquet, B Riou, P Coriat
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Figure 3: Kidney biopsy specimen
0 1 2 S 10 Normal proximal tubule (white arrow) with osmotic-nephrosis-like

lesions in most tubules (black arrow) in patient of hydroxyethylstarch -
gelatin group (3400, trichrome Masson). Courtesy of L H Noél (Hopital

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

Days after transplantation
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Anneprua Ha *XenatmH?

THE LANCET, FEBRUARY 26, 1977
Incidence of anaphylaxis for different colloids

Occasional Survey

incidence
INCIDENCE AND SEVERITY OF "%
ANAPHYLACTOID REACTIONS TO COLLOID oa 302 o ] s e
VYOLUME SUBSTITUTES ' patients patients patients patients patients
J. RinG K. MESSMER
University of Munich Surgical Clinic, Institute for Surgical 0.3 —
Research, Munich, Federal Republic of Germany [ |
TABLE II—INCIDENCE OF ANAPHYLACTOID REACTIONS CAUSED BY
COLLOID VOLUME SUBSTITUTES 0__‘2 —
No. of !
Infusions | anaphyl- |
registered actoid i Incidence
Colloid (1975) reactions | (%) 0.1 —
Plasma protein: B
Serum solutions 25 582 5 0-019 0.099 0.058
Human serum albumin 60 048 7 0-011 0 % 0273% % 0.345% 0.075% B
Total 85630 12 0-014
Dextran®- - Albumin® Dextrans® HES Gelatin Gelofusine®
Dextran 60/75 34621 24 0-069
Dextran 40 51 261 4 0-007 [ 1 | ——2 |
Total 85 882 28 0-032
Gelatin:
Urea-linked gelatin 6 151 9 0-146
Oxypolygelatin 810 2 0.617 ° —_—
Modified fluid gel. 6028 4 0.066 )KeﬂaTHH FHCTaMHHOﬂH6epauI/IH
Toral 12 989 15 0-115
Starch: e 'IK — rucrtamuHo/IMbOepaIyisi U aHTUTeEJIA.
Hydroxyethyl starch 16 405 14 0-085
Toral 200 906 o ooss @ Yacrora 0,03 1 0,22% — HeT CTaTUCTUYECKHUX pas/IuiuH,
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MHPY3MOHHAA Tepanma Npu LWOKe

Anneprua Ha *XenatmH?
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Role of albumin, starches and gelatins versus
crystalloids in volume resuscitation of critically

ill patients Curr Opin Crit Care 2016, 22:428-436

Luca Zazzeron?, Luciano Gattinoni®, and Pietro Caironi®°

Table 1. Colloids to crystalloid administered ratio recorded in recent large randomized clinical trials comparing the two
categories of fluids

Year 2004 2008 2012 2012 2013 2014
Number of patients 6997 537 6740 800 1553 1810
Pathological ICU Severe ICU Severe Sepsis, frauma, or Severe sepsis/
conditions patients sepsis patients sepsis hypovolemic shock septic shock
Colloids Albumin HES HES HES Colloids Albumin
Crystalloids 0.9% NaCl Ringer's lactate 0.9% NaCl Ringer's acetate Crystalloids Crystalloids
Ratio 1:14 1:1.3 1:1.8 1:1 1:1.5 1:1

TeopeTnudeckas 3pPeKTUBHOCTb 3aMelleHUs, K COXKAaJIEeHUI0, HeJOCTHKUMa!
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Luca Zazzeron?, Luciano Gattinoni®, and Pietro Caironi®°

Table 1. Colloids to crystalloid administered ratio recorded in recent large randomized clinical trials comparing the two
categories of fluids

Year 2004 2008 2012 2012 2013 2014
Number of patients 6997 537 6740 800 1553 1810
Pathological ICU Severe ICU Severe Sepsis, frauma, or Severe sepsis/
conditions patients sepsis patients sepsis hypovolemic shock septic shock
Colloids Albumin HES HES HES Colloids Albumin
Crystalloids 0.9% NaCl Ringer's lactate 0.9% NaCl Ringer's acetate Crystalloids Crystalloids
Ratio 1:1.4 1:1.3 1:1.8 1:1 1:1.5 1:1

TeopeTnudeckas 3pPeKTUBHOCTb 3aMelleHUs, K COXKAaJIEeHUI0, HeJOCTHKUMa!
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Why are crystalloid and colloid fluid requirements similar
during surgery and intensive care?

Robert G. Hahn

Eur J Anaesthesiol 2013; 30:515-518

I N Curr Opin Lt vare 2U 10, 22:420— 450

Luca Zazzeron®, Luciano Gattinoni®, and Pietro Caironi®*°

Table 1. Colloids to crystalloid administered ratio recorded in recent large randomized clinical trials comparing the two
categories of fluids

Trial SAFE [12] VISEP [10] CHEST [8] 65 [9] CRISTAL [25] ALBIOS [11]
Year 2004 2008 2012 2012 2013 2014
Number of patients 6997 537 6740 800 1553 1810
Pathological ICU Severe ICU Severe Sepsis, frauma, or Severe sepsis/
conditions patients sepsis patients sepsis hypovolemic shock septic shock
Colloids Albumin HES HES HES Colloids Albumin
Crystalloids 0.9% NaCl Ringer's lactate 0.9% NaCl Ringer's acetate Crystalloids Crystalloids
Ratio 1:14 1:1.3 1:1.8 1:1 1:1.5 1:1

TBOpETI/I‘IECKaH B(I)q)eKTHBHOCTb 3aMeleHud, K COKaJIEHU0, HeAOCTI/I)KI/IMa!
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Why are crystalloid and colloid fluid requirements similar
during surgery and intensive care?

Robert G. Hahn
Eur J Anaesthesiol 2013; 30:515-518
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MHPY3MOHHAA Tepanma Npu LWOKe
Tpe3Boe cpaBHeHMUe...

dddeKTbl HenatuH AnbbymuH rAK (130 / 0,4)

O6bemHbIN 3P PeKT 80—-100% 100% 100%

OnntenbHoOCTb 2—4 yaca o 14 yacos! 4—6 yacos

OrpaHuyeHua Ao3bl Het Llena? 50 ma/Kr

BbiBegeHue MoyKku (nentmnaasa) | dkcTpaBasaumna 60—75% Mouykun (amunnasa)

Aa! CpepHee T, /, 19
CYTOK!

HakonneHue Het MoyKKn, makpodarum

AHadunakcumsa

Koarynauyus




MHPY3MOHHAA Tepanma Npu LWOKe

Be3onacHbl 1M MHPY3UOHHbIE PacTBOPbI?

PUCK? NOJIb3A

PUCK? Noli nocere! NMNOJIb3A
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MHPY3MOHHAA Tepanma Npu LWOKe

Be3onacHbl M UHDY3NOHHbIE PacTBOPbLI?

PUCK? NOJIb3A

Puck gokasan: OrlM, Npenmywecrtsa He

MMpapoKCMITUNKpPaXManbl

KoarynonaTtusa AO0Ka3aHbl!

PUCK? Noli nocere! NMNOJIb3A
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MHPY3MOHHAA Tepanma Npu LWOKe

Be3onacHbl 1M MHPY3UOHHbIE PacTBOPbI?

PUCK? NOJIb3A

A
\ 4

Puck gokasan: OrlM, Npenmywecrtsa He

MMpapoKCMITUNKpPaXManbl

KoarynonaTtusa AO0Ka3aHbl!

PUCK? Noli nocere! NMNOJIb3A
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MHPY3MOHHAA Tepanma Npu LWOKe

Be3onacHbl M UHDY3NOHHbIE PacTBOPbLI?

PUCK? NOJIb3A

PUCK B OTAenbHbIX rpynnax KomnoHeHT PAL-Tepanumn
60/1bHbIX (PEEP, albumin, lasix)

Puck gokasaH: O[M,
KoarynonaTtusa AO0Ka3aHbl!

PUCK? Noli nocere! NMNOJIb3A

Mpenmyliecrtsa He
'MApPOKCUMITUNKPAXMabl p yu,




NHdY3MOHHAA Tepanua Npm LWoOKe

Be3onacHbl M UHDY3NOHHbIE PacTBOPbLI?

Mneprngpartayma,
OVUNIOLMOHHbBIN auma03,
runepxnopemma, OMMM

PUCK B OTAENbHbIX rpynnax
60/1bHbIX

Puckn? KoxpanH!

Puck gokasaH: OII,
KoarynonaTtusa

PUCK?

HecbanaHcnpoBaHHbIe KpucTannouabl
NaCl 0,9 %

AnbbymuH

enatuHbi
(B TOM uncne cbanaHcupoBaHHble)

MMAapoKcUaTUAKpaxmanbl

Noli nocere!

NOJIb3A

Mpwu GIPS Konnonapbl
TaKXe He yAepKMBaloTCA B
cocyamncTom pycne...

KomnoHeHT PAL-Tepanumn
(PEEP, albumin, lasix)

Bonemuuecknin apdpeKt
NPaKTUYeCcKn Kak y MK

Npenmywecrtsa He
[OKa3aHbil!

NOJ/Ib3A




NHdY3MOHHAA Tepanua Npm LWoOKe

Be3onacHbl M UHDY3NOHHbIE PacTBOPbLI?

[MneprugpaTtauma

Mneprngpartayma,
OVUNIOLMOHHbBIN auma03,
runepxnopemma, OMMM

PUCK B OTAENbHbIX rpynnax
60/1bHbIX

Puckn? KoxpanH!

Puck gokasaH: OII,
KoarynonaTtusa

PUCK?

C6anaHcMpoBaHHbIe KpUCTanaomnabl
(xnop-3amelyeHHbIe: NaKTaT, manart u np.)

HecbanaHcnpoBaHHbIe KpucTannouabl
NaCl 0,9 %

AnbbymuH

enatuHbi
(B TOM uncne cbanaHcupoBaHHble)

MMAapoKcUaTUAKpaxmanbl

Noli nocere!

NOJIb3A

Mpwn GIPS kKonnonabl
TaKXXe He yaep)KMBatoTCA B
COCYAUCTOM pyche...

Mpwu GIPS Konnonapbl
TaKXe He yAepKMBaloTCA B
cocyamncTom pycne...

KomnoHeHT PAL-Tepanumn
(PEEP, albumin, lasix)

Bonemuuecknin apdpeKt
NPaKTUYeCcKn Kak y MK

Npenmywecrtsa He
[OKa3aHbil!

NOJ/Ib3A




MHPY3MOHHAA Tepanma Npu LWOKe
Be3onacHbl M MHOY3MOHHbIE PacTBOPLI?

NOJIb3A

Mpwn GIPS kKonnonabl
TaK)Ke He yAeprKUBaloTcA B
cocyamncTom pycne...

C6anaHcupoBaHHbIe KpUctTannoupabl
(xnop-3amelyeHHble: NaKTaT, ManaT u np.)

Mneprngpartayma

Mneprngpartauyma, Mpwu GIPS Konnonapbl
o Hec6anaHcupoBaHHble Kpuctannonabl
ONNOUMOHHbBIN aunaos, Nacl 0.9 % TaKXe He yAepKMBaloTCA B

runepxnopemusa, ONMM CcocyaucTom pycne...

PUCK B OTAenbHbIX rpynnax KomnoHeHT PAL-Tepanumn
60NbHbIX (PEEP, albumin, lasix)

B e e

Puck gokasan: OrlM, Npenmywecrtsa He
MMApoKcUITUAKPaxXmanbl
KoarysonaTtusa AOKa3aHbl!

PUCK? Noli nocere! NMNOJIb3A




MHPY3MOHHAA Tepanma Npu LWOKe

«CmeHa napagurmbl» — (He)oco3HaHHOe $da30BoOe BeaeHMe...

TpagnunoHHas
NHPY3MOHHaA
pecycumnTauma

CnoHTaHHa“d
nermgpartauma

>

Caep»aHHasn
NHQY3MOHHaA
pecycumTaums

CTumynupoBaHHas
nerngpatayus

Kpucranionabl Ui KOJLJIOUAbI?
Bo3Mo0XHO, Jiy4llle Bce-TaKH Basonpeccopbi!!!
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MHPY3MOHHAA Tepanma Npu LWOKe

Kakune aBa npenapaTa Bcerga ocTatoTcsi B COCYANUCTOM pycae?

MonpobyiuTte yragaTtb, UTO He BbI3blBaeT rMNepruapatauumio?
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MHPY3MOHHAA Tepanma Npu LWOKe

Kakune aBa npenapaTa Bcerga ocTatoTcsi B COCYANUCTOM pycae?

MonpobyiuTte yragaTtb, UTO He BbI3blBaeT rMNepruapatauumio?
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MHPY3MOHHAA Tepanma Npu LWOKe

byaywmue Hanpasnenna? Ectb Haa Yyem nogymaTthb!

OueHka 3G PeKTUBHOCTU KAIMJIJIAPHOTO0 peKPyTMEHTA IIPU CEIICHCE.
e Penapauusa QyHKIMH MMOYEK B CTaAUU Ae3CKAIALUU TePaAIlUH.

e [leseHanpaB/IeHHbIA NOAXOM K BbIOOPY HHOY3UOHHBIX Cpe[,.

e OneHKa 6e30I1aCHOCTU KOJJIOUAOB U aJIbOYMHHA...

e MOHHUTOPUHT 3PPEKTUBHOCTH 3aMeIleHUs U 0e30IMaCHOCTH.

e Bpri60p THIA pacTBOPOB MOCJI€ KOHTPOJISA KaIWLIAPHOM
NPOHULAeMOCTH (a/1b0yMUH /CPb, rrIMKoKa/IMKC U T. 4.).
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C6anaHcupoBaHHbie
Kpuctannongbi?

Cnacmbo 3a
BHUMaHue!l




