MOHUTOPUHT 6
HecT
)anuu y AeTEN: BYepa,

A.Y J/lekmaHoOB

HUWU petckon xupyprum NrbOY
PHUMY num. H.U. NMuporoea
MuH3apaBsa Poccuu

= OrKBNe9 nm. INH.CnepaHckoro,
——— MockBa




——

o6n1eMbl MOHUTOPUHTIA
I'_:_quecbal‘;%rrp, = '

06n1embl n3MepeHus,

» -

~= VI AAaHHOMY NauMeHTY MOHUTOPUHI —
o )BaHWE MO/ aHECTE3NEN, KOpOTKas
aLl FI B OPUT nocne HeTs»xenou onepauum?

'A

I J'IM NaunNeEHTaM HYXEH NOJIHbIN MOHUTOPWHT,

= f /i AOCTATOUHO BbIGOPOYHbIX NApaMeTPOB,
[ 'a' ApPUMEpP — My/IbCOKCUMETPUN?

—
-
-
i

\ '\'1



——

ob61eMbl MOHUTOPUHIA
| P e o ?"
__ugnor-pe‘aﬁwa |

TOJIOr: ONbIT, 3HAHWS,

» -

a HbIVI cneunannct, U Tak BCeE 3HakO»

r me 3HaHUN 0 PU3NOIOTNYECKUX
[ Tpax MOHUTOPUHIa, HanpuMmep,
~ OFPaMMbl, AblXaTesbHbIX NMeTenb

e —
——

,.:TlomneM Ka Mbl C aHECTE3MCTKOM MOMbEeM YalKy, a
~ MOHWUTOP NOCNEAUT 3a Hac



—_—

ob6neMbl MOHUTOPUHTIA

)BaHUE: BbI6Op COOTBETCTBYIOLLErO,
ssOPYﬂOBaHMﬂ

'éfﬁaTbln UMEeHeHMs
"Pe3yfibTaTbl MOHUTOPVHIA AOMKHbI 6bITh
“BeaIMBOBaHbI B BUJE AMArHOCTUKO-TepaneBTUYECKOro

~anropuTMa




-— - "d 2

. rd0|I| Vincent KaKOMW
SYeHNS TFI)KGH&@EHHX? :34, 800-20

i -
—

g— S p—

67 PKU:
AHAMUYECKNI MOHUTOPUHT
ecnl aToprlw

Hel enormquKMM

-.-v——/

;i roquMe OTCYTCTBYIOT SIBHbl€ JOKA3aTEe/1bCTBQ,

- —l_ nii—

quo‘cbopMa MOHWUTOpPKHra ynydiaeT ucxoa B OPUT

“® Hu 0JHO YCTPOWCTBO MOHUTOPUHIA HE MOXET
YAYYULLNTb PE3Y/bTaThbl JIEYEHNSA NALMEHTOB, ECNN OH
He NOAK/IOYEH K JIEYEHMIO, YTO Yy4LLAET pe3ysibTaThl



Lee JH et al Critical incidents, including cardiac
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OUTUYECKUX CiyYyaeB Ha 49 373
A, Yallle Bcero oHM 6b1m CBSA3aHbl C pECNUPaTOPHOU
1014 (55%), NHTYBaLMOHHIol Tpy6koi 40.9% W
Hrocnasmom (17.3%). OctaHoBka cepaua — 42 cyyas
(8.5 HE 3 10 000 aHecte3nin). OCHOBHOW MPUYMHOM OCTAHOBOK
= .g, nLa bbinu cepaevHo-cocyaucTble npobnemsl (66.7%) v
Eg%xfé?ﬁEWOreHHblﬁ n remopparmyeckmi Wwok (no 16.7%).
~  Yenoseueckuii pakTop npmumHa 58.5% oT BCex

- CNyyaeB, U3 KoTopbix 53.7% - pecnupaTopHble

HapyLleHus.

® 3ak/IlovYeHMe: XOTA OTMEUEHO yyulleHue
6e30nacHOCTN aHeCTe3nmn, OCTaeTcss MHOXXeCTBO
¢dakTOpOB, KOTOpPbIE MOXXHO NpeaynpeanTb.
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B va LIB/l, Kak nNoka3aTtend ans oueHKu
A TEpanum OTCYTCTBYIOT. Takon noaxon
: 1Tb octaBssieH (1)

TeM HaXoXAEeHWe KaTeTepa B BEpPXHEN
“ner -.-’-v ‘BeHe KOTOprl/I NO3BONSET ONpeAenaTb TakxKe
TaKOJA MHTErpanbHbl NoKa3aTesb KMCNIOPOAHOTO
- TOME0CTa3a, KaK HacblleHMe LeHTpasibHON BEHO3HOM
KpoBM kucnopoaom (Scvo,).

1. Marik, Cavallazzi: CCM, 2013 - Volume 41 - Issue 7 - p 1774-1781
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«e VI3MeHFIIOT BA30MOTOPHbIN TOHYC
p>|<aHV|;| noctodHHoro ALl , HecMoTpA
. HeHVIFI cepae4vHoro Bbibpoca
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'EVIHOTEH3VI$I BCceraa natodusnonornyHa

"= HOpMOTEH3Usl He 03HaYaeT reMoAMHAMUYECKON
CTabuIbHOCTU



MOHMTOPVHa Cepie4HOro Bhibpoca (CB)
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B3a)KHbIWM NOKa3aTelb reMoAUHAMUKMU
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JETEPMUHAHTA AOCTaBKM KMUCI0pOAa

JecKkmii OCMOTpP W BUTANbHbIE MPU3HAKM YACTO
3 C pa>|<a+0T HapyLieHns CB

.J".—_"_

-?émm MHOrmMe TepaneBTUYEeCKNE NENCTBUS
HanpaBeHbl Ha yBennyeHmne CB

® MoHuTopuHr CB, cneaoBaTtenbHO, O4YeHb nosie3eH
ONS MPUHATUS PELLEHUN Y KPUTUYECKMX NALMEHTOB
N Xupypruyecknx 60sbHbIX BbICOKOIo pucKa
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06'beMbI cepaua, ppakumo BbiIbpoca,
_anaHOB nT.Aa.

q

'BEHHbBIM OrpaHUYEHNEM SIBMSIETCS
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,eroébl y naumeHTa NMenocb akyCTMyeckoe OKHO Ans

NPOBEAEHUSA UCCef0BaHUS

Napoli AM Cardiology Research Pract 2012
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)a, AAOT BO3MOXHOCTb U3MEPSATb CKOPOCTb

L JJ 3L W\ VY 210/

HI _e HOBbIX YCTPOUCTB (MOHUTOP CEpAEYHOro
ﬂ 1 cardioQP) no3Bonnan MMEHHO y AeTen
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3UBHbIM MOHUTOPUHI CB_.

oIl MOHUTOPUH ( r CB ua
TCS MEHee MHBA3VIBHbIM METOAOM
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AJIDHUV OMO/1V LIV - & 4

s)

ero no3sonseT usmepsaTb CB (Mapkep
OANYECKOI yHKLMM cepaua), T KAO (Mapkep

ApeaHarpysku), BCBJ1 — KoNMYECTBEHHbBIN MHAEKC

OT Ka nerkmx, SVV/PPV Bapuauum obbema u

rﬂaBﬂeHMﬂ KOTOpbIE NO3BOMAIOT ONpeaensTb
Heo6XxoaMMOCTb UHDY3NK
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e HapymeHme neppy3nm [1aTb XUOKOCTb
~~  Huskoe SVO2 [1aTh XWAKOCTb
' Hu3knn cepaeydHbin Beibpoc [1aTb XXWUAKOCTb
YBenmyeHme MoyeBUHbI [1aTb XUAKOCTb

Cencuc [1aTb XXNAOKOCTb
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0 u CTaHnapT nnﬂ MOHuTopm-lra
Ha M3MEeHEeHMS XXUAKoCTen —
SHHOE n3MepeHue cepaevHoro
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1O, Monnet X, Teboulow
x M"Eﬁ.ﬂj 220-

__-fc“)ka3aTeanb|e NCCNEAOBAHUS, YTO
50% KpUTUYECKUX NALMEHTOB UMeET
(BaTHbIIi OTBET Ha BBEAEHME XMAKOCTY [1]

4’»:{-'

rpy3|<a XXUAOKOCTbIO BCeraa CBs3aHa C
'j IMYeHneM neTanbHoCTH [2]

'1 Mlchard F, Teboul JL. Chest 2002;121:2000-8.

2. Vincent JL et al Crit Care Med 2006;34:344-53.



OTBeT Ha NpeAHarpy3Ky 3aBUCUT OT MCXOAHOrO
-~ [IBeMHOro CTaTyca U KOHTPaAKTUABHOCTU
MUOKapAaa

Stroke |

volume
Normal

ventricular function

bl
Preload reserve ‘
al

Poor
ventricular function

No preload reserve f:

.
-

A B Cardiac preload

[ Challenge increasing preload

EEO test
PLR test

‘mini‘ fluid challenge
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FLUID RESPONSIVENESS

Is the degree by which the CO responds
to the modification of preload

Stroke volume

Preload




[aTodusnenornyeckme apdeKTbl CBEpXHarpKy3Ku
et al Anaesthesiol. Intensive Therapy 2014, 46,361—80

P

CARDIOVASCULAR SYSTEM* CENTRAL NERVOUS SYSTEM RESPIRATORY SYSTEM

Myocardial oedema t Cerebral oedema t Pulmonary oedema 1
Conduction disturbance Impaired cognition 1 Pleural effusion t

Impaired contractility Delirium t Altered pulmonary and
Diastolic dysfunction Intracranial pressure t chest wall elastance (cfr IAP 1)
CVP 1 and PAOP 1 Cerebral perfusion pressure | Impaired gas exchange:
Venous return | Intra-ocular pressure 1 Hypercarbia 1

SViandCO| ICH, ICS, 0CS PaQ, | and Pa0,/Fi0, |
Myocardial depression Extravascular lung water /

GEF | GEDVI t Lung volumes | (cfrIAP 1)
Pericardial effusion 1 Prolonged ventilation 1
CARS t Difficult weaning %

Work of breathing 1

RENAL SYSTEM

HEPM_K SYSTEM Renal interstitial cedema
Hepatic congestion 1 Renal venous pressure
Impaired synthetic function Renal blood flow |
Cholestasis 1 Interstitial pressure 1

Impaired Cytochrome P 450 activity

A Glomerular filtration rate |
Hepatic compartment syndrome

Uremia 1

Renal vascular resistance 1
Salt retention 1

Water retention t

Renal compartment syndrome

GASTRO-INTESTINAL SYSTEM

ABDOMINAL WALL

Ascites formation 1 Tissue oedema {
ﬂ;LObegm‘n N Impaired lymphatic drainage 1
lleus t Microcirculatory derangements 1

Poor wound healing 1
Wound infection 1
Pressure ulcers 1

Skin oedema t
Abdominal compliance |

Abdominal perfusion pressure |
Bowel contractility |

IAP 1 and APP (=MAP-1AP) |
IAHand ACS 1

Successful enteral feeding |
Intestinal permeability 1
Bacterial translocation 1
Splanchnic microcirculatory flow |
ICG-PDR |, pHi |

ENDOCRINE SYSTEM
Release pro-inflammatory cytokines 1
(IL-1b, TNF-q, IL-6)

Figure 15. Pathophysiologic effects of fluid overload on end-organ function. See text for explanation
IAP — intra-abdominal pressure; IAH — intra-abdominal hypertension; ACS — abdominal compartment syndrome; ICH — intracranial
hypertension; ICS — intracranial compartment syndrome; OCS — ocular compartment syndrome ; CARS — cardio abdominal renal syndrome



lleperpyska xxuakocTtbio Anaesthesiology Intensive
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HPy3un: 1AL, 5-ch nak nHaekc K40,

‘nHaekc PPV, I'IOJ'IO)KMTEJ'IbeIM TeCT MAacCUBHOIO

Malbrai 1 et ¢

e

bysum: [ nHgekc KOO, HU3KuMiA uHaekc PPV,

: Hbll/l TECT NOAHATUS HOI MU OKJTHO3UOHHbIN TECT,

&w

-f'“' 1bHbIN 6anaHC XUAOKOCTH, yBeJInt4eHne BECa

- HNE XNAKOCTU: HUKMIA PECNMPaTOPHbIN UHAEKC
«_::—i ElOZ), BCBJ1, 0 Bb/1, no3nTmnBHbLIN HanaHce

-c""

,*::- W,D,KOCTVI KpEaTUHWNHA

| = OCTaHOBKa yAaJIEHUA: HEUTPA/bHbIM UM OTPULIATENbHbIV
6anaHC XXUOKOCTU

® EC/AK NaUMEeHT He HY>KAaeTCsa B XMAKOCTU — He HaAo ee
aaBaTb. CaMasd ny4yllas XXUAKoCTb Ta, KOTOPYHO He AaloT

¢ Ba)kHO AaTb MpPaBUIIbHYIO XWAKOCTb, B NPaBU/IbHOE BPEMS



Four phases of intravenous fluid therg

PY: a conceptual model
E.A.Hoste'? K. Maitland** »J.-L. Vincent?
and A. D. Sha

%, iy Brudney®, R. Mehtq® , D. Yates®, ). A. Kellum® M. G, Mythen19
P

w'l for the ADQI X11 Investigators Grou

British Journal of Anaesthesia 113 (5): 740-7 (2014)

Volume

De-escalation: minimization of fluid administration;
status

mobilization of extra fluid to optimize fluid balance

Optimization
Rescue Stabilization



AMAYECKMI MOHUTOPUHT UHMDY3UUOHHOM
oni et al.Intensive Care Med. : © 1795<1815"
: ast MHPY3MOHHasl Tepanus BCEraa CBA3aHa C Y/yyLIEHNEM

1 £ ) Ta =

"Te' BOJIEMUS Bceraa BpeaHbl!

,M OLIEHKW NpeanoYTUTENbHO UCccneaoBaThb
Ky C MOMOLLbIO 3XOKapAnorpacpum

e ITOB C TSDKEMbIM LLIOKOM M passuBwnMca OPIC nokasaHa
__...-_.';:.;:\-,,_ /NbMOHa bHas TepMoaMNoLmA

‘1"".”
—-J

o fAna MOHMTOpMHra npeaHarpy3ku A0MKHbI ObiTb UCMO/Ib30BaHbI
60nee oaHoro Metoaa: WUBA, NKAO wn apyrue

o I/I3MepeHV|e CB 0bs13aTenibHO A0/MKHO NMPOBOANTLCH Y NALIMEHTOB, HE
OTBEYAOLLMX Ha HaYa/bHYO Tepanusa NHAY3MEN NN NHOTPOMaMK

e [la)xe y NauMeHToB, OTBeYaoLWwmx Ha MHADY3UIO, BBEAEHME XXNOKOCTU
LOO/MKHO TUTPOoBaTbCcs, ocobeHHo npu [L1BCBJI

e ApTepuarnbHbI KaTeTep Y NaLMEHTOB C LLOKOM CrieyeT
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OPOHDI.

AeT TVI'[pOBaTb omTe‘HOTepanmo
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-f FI OUEHKa CaTypauunn y HOBOPOXAEHHbLIX U
1 TEM

_ I U3beXxaTb TOKCUMYHOCTU Kncnopoada n paHo
nequMe FTMMNOKCUMU,
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<a>|<aeT U3MEHEHUS KOXHOWN nepdy3umn.
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’5 ‘OTpuLaTeNnbHbl€ CTOPOHDI:
1;

NY/IbCOKCUMETPUS HE MOXKET BbISIBNSATb KAPOOKCU- U
METreMor106uH;

2. Ha nokasaTenu MoryT BAuaTb TeMrepaTypa, AaBfieHue
AATyMKA, CMMMNATMYECKas MHHEPBALMS;
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ecTBa MOHUTOPUHIa PeICOZ-

M -
ie BO3BPaTHOI0 AbIXaH —_—
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JieHuN 3M60nm4 (BHe3anHoe YMEHbLUEeHue
e

€HUE 3/10Ka4eCTBEHHOI rMnepTepMun
;T; DEe yBe/InYeHume P.CO, );

~~

>1l1 MOHUTOPUHT P_.CO, nosBonsier B peasibHOM
u OoLleHMuBaTb VIBJ1
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= ;;,.-.. NMPaBUJIbHOIO NOJIOXKEHUS SHAOTpaxeasibHOMN
“TPYGKM,

® T[1OCTOSIHHbIN MOHUTOPUHI P, CO fABNseTca oqHUM U3
Hanbosiee yHUBepCasbHbIX U VIHCI)OpMaTMBHbIX BUAOB

MOHMUTOPMHIa B aHECTe3MOoJIOrM1M-peaHuMaTosIorMm v
peKoOMeHAOBaH y Bcex nauueHToB Ha UBJ1?Y

1 Capnography guidelines.
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{bI! MOHUTOPUHT ra3oB KPOBM

ATOPUHIa KpMTV@CKMX COCTOFIHVII\/'I’FIEO6XOD,VIMbI
) KNCJIOPOAHOM TPpa opTe NMauneHTa

WA U MUMNOKCUS TKAHEN MOTYT 6bITb 0BHapPYXeHbI C
Pa02 Sa02, naktata 1 HacbILLEHNS LIEHTPa/IbHOM
aKpOBM kucnopogom (S_0,)

, BJ'IFIETCFI NHANKATOPOM b6anaHca notpebrieHus u
il ’ -=-.=, kucnopopa (VO,/DO,). Ero cneayet noaaepxusats
-"-e nee 70% B paae nccnenoBaHun MPOAEMOHCTPUPOBAHO, YTO
—= noLmepx(aHvue S_0, Ha yposHe 6onee 70% y feTeiA C LOKOM

~ “NpUBOANT K 3Hauw|M0My CHMDKEHUIO NETANbHOCTU

~ ® PeKOMeHAYETCSa ANHAMUUECKOe onpefesieHNe YPOBHS JlakTaTa
KpOBU. [1py LLOKE NMeeTCs CyLLeCTBEHHOE MOBLILLEHWE ero
yYpoBHSA >2 mmol/L



KPDOOMNOJIOrNYyECKUN MOHM UHTI
4 | ——
IUYECKUI aHANU3 MUKPOBMONOrMYECKUX NCCIIeN0BaHNN,
biX C OnpeaeneHHbIMU BPEMEHHBIMU UHTEPBaNaMM
e

OMACHOCTU Pa3BUTUS UHMDEKLIMOHHbIX
I(IM KOHTPOSIb Pa3/IMYHbIX Cpef, OpraHnu3Ma — KpoBM,
JOHXMANIbHOrO CeKpeTa, POTOrNMOTKN U T.M..

J

.4,-

,‘1
I

AK| s" MonormquKMM MOHUTOPUHI BK/IIOYAET B Cebs U
—0f ;--c- reNbHbI KOHTPONb MUKpodnopbl B OPUT ans
‘* bISIBAIEHUS IMANPYIOLMX PYN MUKPOOPraHn3MoB,
~  MOSIBNIEHWE HOBbIX 6aKkTepUn U AMHAMUKN PE3UCTEHTHOCTU K
" ~aHTMbMoTMKaM. OH JOMMKEH NPOBOAMTLCS He pexe, yeM 1 pas3
B MecsLl.

® [loNlyyeHHbIe AaHHbIe NMO3BOJIAIOT CTPOUTL aNrOpUTMbI
aHTUbUoTUKoTEpanuu B KOHKpeTHOM OPUT u aBnsitoTcs

OCHOBaAHUAMU ANid BHEAPEHUA B NMPAKTUKY HOBbIX
AUTUAUNATAVOR
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Hasl LefieHanpasfieHHas Tepanus

Lt WM} ent
. o
YECKMIA MOHUTOPWHT — K/THOYEBOW KOMMOHEHT

0/ISET MHAMBUAYann3npoBaTb CB n TeM cambiM

@
A J BOM (1) NN V DVIMEHEHUS

btk W JU L

2
HbIX CPeACTB, YTO ObI/I0 NOATBEPXKAEHO Y

8 BbICOKrOro pucka’

PKl/I NPOAEMOHCTPUPOBAIN NpenMyLLecTBa
eMo = HaMUYECKOIA CTabUNn3aLmmn B CPABHEHNM CO

'é§:;- -i: /1 pTHOM Tepanmem C YME€HbLWEHNEM PEHAJIbHbIX,
= FQSC'[pOMHTeHCTVIHaJ'IbeIX AblXaTeEJIbHbIX U MHC|J€KL|,VIOHHbIX
~_ OC/IOXXHEHUI 27
Cecconi M et al.. 2013;17(2):2009.
Brienza N et al Crit Care Med. 2009;37(6):2079-2090.
Giglio MT, Marucci M, Testini M Br J Anaesth. 2009;103(5):637-646.
Dalfino L et al. Crit Care. 2011;15(3):R154.

Hamilton MA, Cecconi M, Rhodes A. Anesth Analg. 2011;112(6):1392-1402.
Grocott MPet al. Br J Anaesth. 2013;111(4):535-548.

O VR | SR



Andrew Rhodes

Mauriso Ceccon Goal-directed therapy in high-risk surgical
Mar amilion
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GDT may improve
long-term outcomes,
in part due to its
ability to reduce the
number of peri-
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Benes Protocol

Study Randomized controlled trial
Design
Patient Undergoing elective abdominal surgery >2 h with
Population expected blood loss >1000 ml

Inclusion One or more of the following: Ischemic heart
Criteria dissase or severe heart dysfunction, moderate to

severe chronic obstructive pulmonary dissase,
aged 70+, ASA Il or more

Target Central Venous Pressure, Stroke Volume Variation,
Parameters Cardiac Index

Intervention Fluid (Colloid), Dobutamine

Primary Decrease in 30-day postoperative complications
Outcomes (56%), decrease in hospital length of stay (109

Measure and record SVV, Cl

Repeat monitoring of SW, Cl
during next § minutes

-

Colloid bolus 3mikg IS o .0 TH
over 5 minutes '
- B

Dobutamine infusion to
reach Cl =2.5 Umin/m?

no change or decrease of CI




Cecconi Protocol

OVERVIEW —
* 220, »>95% * HR <100 bpm
* Hb >8 mg/d| * MAP botween 60 and 100 mmHg

Stqdy Randomized controlled trial
Design Achiove SV max and then target DO, to 600 mi/min*m?

Pati_ont Undergoing elective total hip replacement under
Population regional anesthesia

250 ml HES bokss Bisieoerhosqiiridencessss

Inclusion ASAII B
Critenia Increase of SV »10% or
blood loes »250 mi .

dunng fluid chalknge

Target Stroke Volume, Oxygen Delivery
Parameters

Intervention Fluid (Colloid), Dobutamine

Primary Decrease in postoperative complications (20%6)
Outcomes

Dobutamine:

Ihorease by 3 megkg'min
Deorease or STOP if

HR >4 00 bpm

or sigre of cardiac ischemia

Check every 10 minutcs
If DO, falls bolow 600 ml/min*m?, restart algorithm

"Reasuscitation to achieve a DO,| value of 800 is presented as a goal and
not intended to be a hard target. This protocal is intendad as guidance,
and haalthcare profeesionals should uss sound dinical judgment and

Abbreviations: DO,: O Delivery Index; Hb: Hemoglobin: individualze therapy to each specific patient care situation.
HES: Hydroxysthyl Starch; HR: Heart Rate; MAP: Mean Artanial Pressurs; Modified from Cecconi, et al. Crit Care. 2011;15R132.
Sa0y: Oxygen Saturation; SV: Stroke Volume. Based upon Shoemsker* protocol.



et
Design (before-after comparison)

Patient Undergoing emergency and elective abdominal,
Population orthopedic, gynecologic, urologic, and vascular

surgery

Indusion Three cohorts of patients aged <60, 61-71, and =71
Criteria years with ASA >|

Target Stroke Volume
Parameters

Intervention Fluid

Primary 3.7-day decrease in hospital length of stay (25%)
Outcomes




Ramsingh Protocol

OVERVIEW

Study Randomized, single-blinded controlled trial
Design

Patient Undergoing major abdominal surgery, urologic,
Population gastrointestinal or gynecologic cancer resection,
and Whipple surgery

Inclusion P-POSSUM mean predicted mortality rate of 1.4*
Criteria

Target Stroke Volume Variation
Parameters

Intervention Fluid (Colloid)

Primary Faster return of Gl function (3 vs 4 days), faster
Outcomes return of PO intake (4 vs 5 days), and a 2.5-day
decrease in hospital length of stay (33%)

*No diffarences other than age were mmwr{ aignificant. P-POSSUM scoree
predicted mortality and showed no difference n the groups.

GDT Group
{ventilate 8 mi/kg)

54 .....................

Y

250 mi Albumin bolus
(may repeat to max of 20 mlkg)

mw 4 Monitor SW and CO

Crystalloid 3:1 replacement
(consider PRBCs, monitor ABGs)




Wangq Protocol

OVERVIEW

Study Randomized controlled trial
Design Maintain GVV
11%-13%

Patient Undergoing radical gastrectomy, colon cancer
Population resection, rectal cancer, and Whipple surgery

Inclusion ASAlorASAIl
Criteria

Fluid to maintain the patient in the range §

Target Stroke Volume Variation
Parameters

4 ;
. BP drops >30% :

Primary Faster recovery time to normal diet (16%), |
Outcomes decreas in hospital length of stay (19%) 3: 3:

¢ Y
Atropine 0.5 mg Ephedrine 6 mg




DonatiProtocol

OVERVIEW

Study Multicenter randomized controlled trial
Design

Patient Undergoing elective abdominal extensive surgery
Population or abdominal aortic surgery
Inclusion ASA I
Criteria
Target Central Venous Pressure,
Parameters Oxygen Extraction Ratio
Intervention Fluid (Colloid), Dobutamine

Primary Decrease in postoperative complications (60%6),
Outcomes decrease in hospital length of stay (16%)

Abbreviations: CYP: Central Venous Preesure; Hb: Hemoglobin;
MAP: Mean Arterial Pressure; O-ER: Oxygen Extraction Ratio;
Sa0g: Oxygen Saturation; ScvO,: Central Venous Oxygen Saturation.

Arterial and central venous line
Check Sa0,~Scv0,—calculate O,ER*

=
Standard managament

No change
(or dacraasa Dobutaming)

Fluid challenge

= Collokds (when Hb >10 g/dl)
= PBC (ahan Hb <10 g/dl)

If O,ER" still >27%

Simillar maﬂawment to Intfa-op
el Checks of O,ER! at the end of anesthesia, 0.5, 1, 2, and 6 hours, and day +

Modified Donati Protocol: Donati A, et al. Chest. 2007;132:1817-1824.
tO.ER is ectimated based on use of ScvO,.



liep OI'IepaLI,VIOHHbIVI MOHUTOPUHI TEMOAUHAMWKN

Ha OLIeHKE pUCKa NMauueHTa Xnpyprim
I.IO Curr Opin Cr Care 2010, 16-384-392

Xupypruuyeckum BbICOKMM
PUCK/pUCK

nayueHTa
P HU3KUI O6bIYHbIN, O6bIYHbIN, MWHUManNbHbIA UK
n HENHBA3UBHbIN HEWHBA3UBHbIK +  MaJIOMHBA3UBHbIN
== VHBA3MBHbIN U ScvO2
K ScvO?2
CpeaHun O6bIYHbIN, MUHUManNbHbIN MaSIOMHBA3MBHbIN
HEVHBA3UBHbIN + NHBA3UBHbIN MocTosiHHbIN ScvO?2
WHBA3MBHbIN U ScvO?2
ScvO?2
BbICOKUM MUHUManbHbIA UM MANOUHBA3MBHLIAN  ManouHBa3UBHbIN/
ManoMHBa3uBHbIM  [locToAHHBbIM ScvO?2 PAC
ScvO?2 [OCTOAHHbIN

Scv02/SvO2




High risk |+
patient |

Moderate risk
patient

Low risk
pariem

Della Rocca et al. Patient monitoring
BMC Anesthesiology 2014 14.:62
doi:10.1186/1471-2253-14-62

SV - Cl - DO,* _
———v @ GDT

PPS - SVV - Scv0y*
>¢ Restrictlve

HR - NIBP -

~ Urine
= Liberal

*: DO, ScvO,: better for postoperative use

>
< 180 min > 180 min > 80 min Surgical time



Della Rocea et al. BMC Anesthesiology 2014 14:62

Intraoperative fluid approach

== Major-Intermediate Surgery Minor Surgery
. g2  Restricted 4 —
or GDT

[lepnonepauunoHHas nHdpy3ua OONKHA
YyUMUTbIBaTb PUCK NauueHTa u Tun
onepaTuBHOINO BMelWlaTenbCTBAa



Hemodynamic Monitoring Protocol

Is the patient hemodynamically stable?

—

Is the patient preload-responsive?

! ,

Does the patient hypotensive and have reduced vasomotor tone?

Volume bolus

Volume bolus

Add Vasopressor

Pinsky. Protocolized care, in: Pinsky & Payen. Functional Hemodynamic Monitoring, pp 381-95, 2004



Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septlc ShOCk: 2012 February 2013 « Volume 41 « Number 2

During the
first 6 hrs of resuscitation, the goals of initial resuscitation of
sepsis-induced hypoperfusion should include all of the follow-
ing as a part of a treatment protocol (grade 1C):

a) CVP 8-12mm Hg

b) MAP = 65mm Hg

¢) Urine output = 0.5 mL-kg-hr

d) Superior vena cava oxygenation saturation (Scvo,) or
mixed venous oxygen saturation (Svo,) 70% or 65%,
respectively.

12-15 under MV




P. MarikmA Rational Approach to Fluid Therapy in
r J Anaesth. 2016;116(3):339-349

A ad
D MALMEHTOB C TsKeJIbIM CeNncMCoM He OTBeyaloT Ha
AKOCTbIO. ArpeccMBHas XXUAKOCTHas Tepanus
T K NOBPEeXAEHUIO INIMKOKaJIMKCa, U TKAHEBOMY OTEKY

o HD\ , KaK «KpaeyrosibHOoro KaMHsi»
bITb NEPECMOTpPEHa, T.K. OHa YBENIMUMBAET OCJIONHEHMUS ¢
CTb Y NaLMEHTOB C cencucomii-21

neHHble KJIMHUYeCcKue uccneaoBaHus CBUAETENIbCTBYIOT
MUYEHUM NeTaNbHOCTH y NaLMeHTOB C CENCUCOM MpH
TenbHOM 6anaHce xugkoctu .36l

1~—- —

_';_ M C 3TUM MOHUTOPUHT CBB peasibHOM BpeéMEHUN — I3TO
“"Eﬂ"HCTBGHHbIM MeTo  C npuemneMou KJINHUYECKOU TOYHOCTbIO ansa
“npoBeaeHus nHgy3snoHHoi Tepanuu 2

[Sellinger RP, Levy MM, Rhodes A, et al. 2012. Crit Care Med 2013; 41: 580-637
Hollenberg SM, Ahrens TS, Annane D, et al Crit Care Med 2004; 32: 1928—-48
Zhang Z et al. Scand J Trauma Resus Emerg Med 2012; 20: 86

Micek SC, McEnvoy C, McKenzie M, Hampton N, Doherty JA, Kollef MH. Fluid balance and cardiac function in
septic shock as predictors of hospital mortality. Crit Care 2013; 17: R246

Boyd JH, Forbes J, Nakada T, Walley KR, Russell JA. Fluid resuscitation in septic shock: a positive fluid
balance and elevated central venous pressure increase mortality. Crit Care Med 2011; 39: 259-65

6.  Acheambona A Vincent Il Crit Care 2015 19- 251
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P. Marik; R..Bellomo A Rational Approach to Fluid Therapy in
Sepsis Br J Anaesth. 2016;116(3):339-349

M~

—e— Fluids 0—-72 h
—e— Mortality

Rivers Jansen ProCESS ARISE PROMISE
APACHE Il 21 24 21 15 18.7

Medscape Source: Br J Anaesth @ 2016 Oxford University Press
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Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score®

Score
System 0 1 2 3 4
Respiration
Pao,/Fio,, mm Hg 2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x10°/pL 2150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9(20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(pmol/L)
Cardiovascular MAP 270 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1°
Central nervous system
Glasgow Coma Scale 15 13-14 10-12 6-9 <6
score’
Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9(110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(pmol/L)
Urine output, mL/d <500 <200

Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure;

Pao,, partial pressure of oxygen.

3 Adapted from Vincent et al.?’

b Catecholamine doses are given as pg/kg/min for at least 1 hour.

© Glasgow Coma Scale scores range from 3-15; higher score indicates better

neurological function.
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[1pn PEEP = 5 cm.BOA.CT.

Ranieri VM, Rubenfeld GD, Thompson BT, et al: Acute respi-

ratory distress syndrome: The Berlin definition. JAMA 2012;
307:2526-2533
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® OI(MO) — nHpekc
okcureHauum OI =
(FIO,xmean airway
pressure)/PaO2
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/ ';7 PUHI CHW)KaeT PUCK Pa3BUTUA OCJIOXKHEHUU U
1aronpuATHLIX CO6bITUM KaK 3a CYET BbisiB/IEHUS
_* ICTBMM OLLIM60OYHBbIX AEUCTBUN, TaK U 3a CUeT
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* [laHHble MOHUTOPUHIa [OJKHbI NOCTOSIHHO

aHa/IM3UPOBaTbCA AJIA NPUHATUA TepaneBTUUYECKOoro
peLueHus

°* HeobxoaMMo co3aaHue NIOKaJibHbIX NMPOTOKOJIOB B
Ka)Knou KJIMHMKE B 3aBUCUMOCTHU OT npocpuns
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