MHQY3MOHHaa Tepanug



[1naH npe3eHTauun

* OcHOBbI hn3nonorum

* OcHoBbl KLLC

* 4TO Takoe MH(PY3NOHHaA Tepanus

» Kakme ObIBalOT MHJY3NOHHbIE PACTBOPGI
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Total Body Water - O6wunin o6vem Bogbi - 42n>f 60 % maccbl Tena BHyTpI/IKJ'IeTO‘—IHaFl KMAKOCTD
BHekneTo4yHas:
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TBW — Total Body Water — 06w o6bem Boabl
ICF — Intracellular fluid — BHyTpukneTo4Has
XNOKOCTb

ECF — extracellular fluid — BHEKNneTo4yHaa XXMaKkocTb
ISF — intestitial fluid — MHTEpCTULManNTbLHaA

A1 AN VrNCATL

N.A. CaBuH, A.C. TopsayeB. BoaHO-3M1EKTPONMNTHbIE HAPYLLEHUS,



% TBW ot obwero Beca rtena

NMauuneHTbl MY)KYUHbI YXEHLUUHDbI
Xyaoble 65% 55%
HopmarnbHble 60% 50%
‘loBbILLEHHOrO Beca 55% 45%
HeoHaTarnbHbIM Nnepuoa 75 -80%

1 ron 65 — 75%

1—-10 nert 60 — 65%

Crapwe 10 nert 50 — 60%

N.A. CaBuH, A.C. TopsayeB. BoaHO-3M1EKTPONMNTHbIE HAPYLLEHUS,




[napobanaHc

_____wn | Tocrymnewne | | Bumegewne | wn_____

1500 Kngkoctb Moua 1500

750 Mnwa Koxka n nerkue 700

520 MeTabonuyeckad Mot 200
BOAA

dekanuu 100

2500 Cymma 2500

*MpymepHble 3HaYEeHNA 45 YernoBeka BECOM 70Kr Mpy MUHUMarnbHbIX (PU3NYECKUX Harpy3kax u onTMMarnbHbIX YCNOBUSIX
OKpY>KatoLLen cpeapl

B3pocnble 40M51/Kr B A€Hb
HoBopoxaeHHble 100-150 mn/Kr B AeHb

KymMynaTtusHbIN rugpobanaHc — BaXKHbIN
NnoKasarterib. C. H. Svensen et. al. Fluid Therapy, 2018
N.A. CaBuH, A.C. TopsayeB. BoaHO-3M1EKTPONMNTHbIE HAPYLLEHUS,



TpaHcuennondapHaga XXUMOKOCTb

CuHoOBManbHag, nepntoHearibHas, LepedpocnnuHanbHasa u
BHYTpUrnasHas.

He3HnaunTenbHasa no obbemy — npumepHo 0.015% ot TBW

C. H. Svensen et. al. Fluid Therapy, 2018
N.A. CaBuH, A.C. TopsayeB. BoaHO-3M1EKTPONMNTHbIE HAPYLLEHUS,



BHYTpUKIEeToYHas KnaKkocts

* [TOHATME «BHYTPUKIIETOYHAS XNOKOCTERE ¢

» CaMblit 6OMbLLOI KOMNAPTMEHT - 60% s

« Camas borbLuas «MHepLuUs»

C. H. Svensen et. al. Fluid Therapy, 2018
N.A. CaBuH, A.C. TopsyeB. BoaHO-3M1EKTPONNTHbLIE HAPYLLEHUS, 8



VIHTepcTuunanbHaga XXMOKOCTb

BTopoi no o6bemMy KOMNapTMEHT — 25.5% TBW

JiInmgpooTTOoK

CamMbIn «NOOBUXHbIN»
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14,0n

C. H. Svensen et. al. Fluid Therapy, 2018
N.A. CaBuH, A.C. TopsayeB. BoaHO-3M1EKTPONMNTHbIE HAPYLLEHUS, 9



BHyTpucocyanctoe NpocTpaHCTBO

[Tnazma — Bcero 8.5% ot TBW
[Tha3ma — rmaBHasi TpaHCNOPTHaA cucTtemMa

CKopoCTb OOMeHa mexay nrasmoun
N MHTEpCTULUMEM B 80 pas BhlLLE
CKOPOCTM ABMXEHUS NIia3Mbl.

BHyTpUKneTouHas
XXuakoctb 28,0n

C. H. Svensen et. al. Fluid Therapy, 2018
N.A. CaBuH, A.C. TopsayeB. BoaHO-3M1EKTPONMNTHbIE HAPYLLEHUS,




YenoBek — 3TO pacTBop

3aKoH
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C. H. Svensen et. al. Fluid Therapy, 2018 11




llenoTka KLLCY

7 TO HycpeTt ['ekye

3710 lNnTep CTioa]

acidbase.org 12



YTo ObINO 00?

Knaccuyeckasi teopusa KLLC:

OcHoBa TpagnuMoHHOro nogxoaa — ypasHeHue ['eHgepcoHa-
[accenbbaxa

OueHka ablXxaTenbHOro KOMMOHEHTA: pCO,
OueHka MmeTabonIM4Yeckoro KOMNoHeHTa:

1. «bocToHckasa» wkona: HCO3'
2. «KoneHrareHckasa» wkona: BE
3. AHMOHHbIN NPOMEXYTOK

pH=6.1 + log [HCO3]/PCO, % 0.03

This is the Henderson-Hasselbalch equation.

13



PecnupaTtopHbin
aumaos

pCO;
> 45 mm Hg

MeTabonudyeckuu
auunnos

HCOS_
< 24 mmonb/n

pH = pKa + logy,

[HCO37]
o pCO,

7.35-7.45

PecnupaTtopHbIn
ankanos

pCO,
< 35 mm Hg

AkTuBauma Windows

>7.45

AJIKAJTIO3

MeTabonuyeckumn
ankanos

HCO45
> 24 mMmonb/n

14



MHuTepnpeTtaumna KOC kposu
e OueHKa:
1. pH
2. ObixaTenbHbIV KOMMOHEHT
3. MeTtabonnyeckmm KOMNOHEHT
3aKrno4vyeHue:
* OCHOBHOE HapyLleHne
* Hann4ymne n creneHb KOMNeHcauum

ACIDOSIS

J pH

M pCO,(a)

J, HCo,

ALKALOSIS

T pH

J pCO, (a)

A HCO,

15



Bonpochl

* [Touemy «pPun3nonornvyeckmin»y pacTBop Bbl3bIBAET
meTabonunyeckmnn aungos? Novyemy PuHrep-nakrar ero He
Bbl3blBaeT?

* [louemy runeprmugparaums Bbi3biIBaeT MeTabonnyeckuin ayugos?

*YTO Takoe 1 KakumMu gOSTKHbI ObITb MaeanbHble MHY3NOHHbIE
pacTBOpbLI?

« Kak KOppeKkTnpoBaTthb Te nnun nHole HapyweHuns KOC?



dunsnko-xummyeckmun noaxon Crroaprta

Bce goeno B Boae! Hy n elle koe B YeM...
1.  3aKOH 3NeKTPOHeNTpPasribHOCTN.

2. 3aKOH coxpaHeHust macc
3. 3aKkoH AeUCTBYHOLLMX MacC

' e CO N ST - NOHHOE nNpoun3BefeHne
BOAb

P.A. Stewart. How to understand acid-base, 1981




Strong ion difference (SID)

BenuynHa SID 38-46 MOKB/N

rong ion solutions
Strong ion soluti
[H*] and [OH 7] versus SID

= [OH]
—

(LEQ/L)

[H]=[OH 1=K,

-1 -08 -06-04-02 0 02 04 06 08 1.0

SID
(MEQ/L)

Fig. 48.1 Effect of Changes in the Strong lon Difference (SID) on
Hydrogen and Hydroxyl lon Concentration. (Modified from Stewart
PA. Modern quantitative acid-based chemistry. Can J Physiol Pharmacol.
1983,61:1444-1461.)
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PasHuLa CUINbHbIX NOHOB

AHWOHDbI

WNa+ Mgpyrue katuoHbl MCl- WSID

Miller’s Anaesthesia, 9t edition , 2020

P.A. Stewart. How to understand acid-base, 1981
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Ewe 4yTb-
YYTb

pCO,

2 OCHOBHbIE NepeMeHHbIE:

SID — pa3HuLa CUIbHBIX MOHOB AnbOymuH

A___— KOHUeHTpauua crnabbix
o nenTha docdatbl

KUCNOT




OX... bukapboHart

* bukapboHaT He ABNSIeTCS CAaMOCTOATENIbHOM YacTULLEN — OH
npoaykT pacteopeHns CO,_ B nnasme

* bukapboHaT yBenmumnBaeTca nnn ymeHbLLaeTcsa B 3aBUCUMOCTH
oT CO2

* bukapboHaT ABNSETCSH 3aBUCUMbIM MoKa3aTenem n oTpaxaet
nameHenme KLLIC, HO He aBnsaeTca NpU4YNHON ero UsMeHeHU4.



Bonpochl

* [Touemy «pPun3nonornvyeckmin»y pacTBop Bbl3bIBAET
meTabonunyeckmnn aungos? Novyemy PuHrep-nakrar ero He
Bbl3blBaeT?

* [louemy runeprmugparaums Bbi3biIBaeT MeTabonnyeckuin ayugos?

*YTO Takoe 1 KakumMu gOSTKHbI ObITb MaeanbHble MHY3NOHHbIE
pacTBOpbLI?

~KaepPeTHMPeBRaTE-FeHAMHMHEIE HaPHEHHA KOG
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The National Confidential Enquiry into
Peri-operative Deaths (NCEPQOD).

1999 roa:
1. TlaymeHTbl NnormdarT OT HeaoCTaTOYHOW UMY N30bITOYHOW
MHPY3NK

2. [ns Ha3HavyeHns nHdy3nmn JOmKHbI ObiTb pa3paboTaHbl Takue
)Ke NoKasaHusl, Kak 1 AN nekapCTBEeHHbIX CPeacTB.

Walsh et al, Ann R Coll Surg Engl, 2005:

17% nocrneonepaunoHHbIX CMePTEN aCcCOLIMMPOBAHO C
MHJQOY3NOHHOW Tepanmen



CoOCcTBEHHO...

* IHQy3noHHagqa Tepanua (aanee NHP T) — meToa neveHus.
* IHQy3MOHHbIE paCTBOPLI — IeKapCTBEHHbIE CPeaCcTBa

e Llenun — cnaceHue, ctabunmsaumsa n nogaepxka

25



4 D’s: Drug-Dosing-Duration-De-escalation

Drug: MH(PY3nOHHbIE pacTBopbl — JIC co CBOMMU NOKasaHUAMM,
NPOTMBOMNMOKa3aHUAMM N NOOOYHbIMU A PeKTamn.

Inappropriate therapy: umeem ocnoxuenus (auugo3, OIILL,
Heo0xoauMOoCTh 31T, MOBBIIIEHUE CMEPTHOCTH )

Appropriate therapy: KJIr04 B paHHEM pacliO3HABAHUN PUCKOB

Appropriate timing: early goal-directed therapy (EGDT)

N Engl J Med 2001; 345:1368-1377
M.L. Malbrain et.al. Anaesthesiol Intensive Ther. 2015;47(Spec No):s1-s5.



4 D’s

Dosing:
dapmakoknHeTuka: y kaxxgoro VIHd. p-pa cBoS

dapmakognHamMmuka: 3aBUCUT OT MHPY3NMOHHOIO pacTeopa U Toro,
Kakon KOMNapTMEHT Mbl XOTUM 3aMNONHUTb: BHYTPUCOCYOUCTLI,
MHTEPCTULUMANbHbLIW, BHYTPUKNETOYHbIN

ToKCMYHOCTL: HeKOoTOpbIEe pacTBopbl (ITpumep: [ OK) okasbiBatoT
TOoKcuyeckoe gencrteme Ha nodku. HO!

M.L. Malbrain et.al. Anaesthesiol Intensive Ther. 2015;47(Spec No):s1-s5.



4 D’s

Duration:

[Moaxogswaga NnpoaomMKUTENbHOCTL: UMEETCS TPpeHa Ha
COKpalleHue npogosmkutensHoct NHMT.

HasHa4eHue 0o pesynbrara: cTabunuanposanm nauneHTa —
MeHAeM TakTuKy NH T

M.L. Malbrain et.al. Anaesthesiol Intensive Ther. 2015;47(Spec No):s1-s5.



4 D’s

De-escalation

[Iocne crabunuzanuu coctossHus namuenTta ( HopmaiabHoe I1]1, CB,
YPOBEHb JIAKTaTa) CTOUT U3MEHUTH TakTUKy MHPT.

M.L. Malbrain et.al. Anaesthesiol Intensive Ther. 2015;47(Spec No):s1-s5.



VMIHQPY3MOHHbIE cpeabl

Kpuctannougbl CbanaHcmpoBaHH Konnouabl

ble KDUCTtaruiongbi
m Electrolyte Concentrations of Fluids

Lactated Ringer’s Multiple Electrolyte
Solution Plasma Interstitial Intracellular Normal Saline Solution Injection*
Cations
Sodium, mEg/L 142 144 10 154 130 140
Potassium, mEq/L 4 45 150 — 4
Magnesium, mEq/L! 2 1 40 — - 3
Calcium, mEg/L* 5 2.5 — — 3 —
Total cations, mEq/L 153 152 200 154 137 148
Anions
Chloride, mEq/L 104 113 — 154 109 98
Lactate, mEq/L* — — — — 28
Acetate, mEq/L — — — — — 27
Gluconate, mEg/L — — — — — 23
Phosphates, mEq/L 2 2 120 — — —
Sulfates, mEq/L 1 1 30 — — —
Bicarbonate, mEq/L 27 30 10 — — —
Proteins, mEq/L 13 1 40 — — —
Organic acids, mEq/L 6 5 —_ —_ — —
Total anions 153 152 200 154 137 148
Osmolality, mOsm 285-295 285-295 285-295 286 254

*Multiple electrolyte injection, type 1, is the generic name for Plasma-Lyte 148, Normosol®, and Isolyte®
"Multiply by 0.411 to convert to International System of Units (SI) units in mmol/L.
*Multiply by 0.25 to convert to Sl units in mmol/L.

. o o « » th oy
Multiply by 0.323 to convert to Sl units in mmol/L. Tintinalli’s Emergensy Medicine, 9'" edition, 2020



«pn3nonornyecknm» pacTeop

CoBceM He pumsnorormnvyeckmnm!
154 m3OkB/n Hatpua n Xnopa (SID=0)

MHoOro xnopa — nnoxo.

B BRAUN 7

%6'0 1JeN
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PuHrep

Na* 147,00 MMOJ1b
K* 4,00 MMOJSb
Ca2" 2,25 MMOIb
Cl" 155,60 mmMoOnnb.
309 mOcmonb/n

UyTb Nny4lle, HO Ta Xe nec

In'-murmvu—n
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CbanaHcmpoBaHHble KpucTanmnounabl

BkritoyatoT B cebst konnouabl U KpUcTtannonabl C MUHUMaNbHbIM
9 EKTOM HaA roMeoCcTa3 BHYTPUCOCYANUCTOro KOMMNAapTMEHTAa, U, B
4aCTHOCTM, HA KNCNOTHO-OCHOBHOE paBHOBECKE U
9NEKTPONUTHLIN CoCcTaB!

(1) Fluids causing a minimal effect on acid—base equilibrium, having an
electrolyte content with an in-vivo strong ion difference (SID), i.e.,
the SID after metabolism of the organic anion, close to 24-29

mEa/L;

(2) Fluids having a normal or sub-normal Cl- content (Cl- <110
mEq/L).

Langer T et. al. Anaesthesiol Intensive Ther. 2015;47(Spec No):s78—s88.
Semler MW, Kellum JA. Am J Respir Crit Care Med. 2019;199(8):952—-960.



Crystalloids Gelatins Starches

Lactated Ringer’s Acetated Ringer’s Hartmann’s PlasmaLyte Sterofundin IS0 ELO-MEL isoton Isoplex Gelaspan Hextend Tetraspan
Na" [mEqL] 130 132 131 140 145 140 145 151 143 140
K™ [mEqL] 4 4 5 5 4 5 4 4 3 4
Ca® [mEqL] 3 3 4 - 5 5 . 2 5 5
Mg?’- [mEqL] - - 3 3 2 3 1.8 2 0.9 2
Cl [mEqL] 109 110 111 o8 127 108 105 103 124 118
Lactate [mEq/L] 28 - 20 - - - 25 - 28 -
Acetate [mEq/L] - 20 - 27 24 45 - 24 - 24
Malate [mEqL] - - - - 5 - - - - 5
Gluconate [mEq/L] - - - 23 - - - - - B
Dextrose [g L-1] - - - - - - - - - -
Gelatin [g/L] - - - - - - 40 40 - -
HES [g/L] - - - - - - - B 60 60
Dextran [g/L] - - - - ~ - - - - -
In-vivo SID [mEqL] 28 29 20 50 20 45 458 56 28 200
Osmolarity [mOsm/L] 278 277 279 204 309 302 284 284 307 207

T. Langer et.al. Anaesthesiol Intensive Ther. 2014;46(5):350-360.
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CbanaHcMpoBaHHbIE U HeT?

) & /
£a J

| 7%

IV Fluids Week
Part 1

The SPLIT trial

Firsglgmm.com

IV Fluids Week
Part 2

The SMART trial

|||||||||||||||||||

(

J‘d
| B 3

| 7%/ i
<" IV Fluids Week
\ Part 3

The SALT-ED trial

\

\;l Firsg‘;lgmm.com

Self WH, Semler MW, Wanderer JP, et al. Balanced Crystalloids
versus Saline in Noncritically Ill Adults. The New England journal
of medicine. 2018; 378(9):819-828.

Semler MW, Self WH, Wanderer JP, et al. Balanced Crystalloids
versus Saline in Critically Ill Adults. The New England journal of
medicine. 2018; 378(9):829-839.

Young P, Bailey M, Beasley R, et al. Effect of a Buffered
Crystalloid Solution vs Saline on Acute Kidney Injury Among
Patients in the Intensive Care Unit: The SPLIT Randomized
Clinical Trial. JAMA. 2015; 314(16):1701-10.



BbiBOa no cbanaHcMpoBaHHbIM
KpucTtanmnongam

1.

Mo>KHO n3bexaTb BO3HUKHOBEHWE MMNepXITopeMnn 1
MeTabonnyeckoro aungo3sa, HazHadasa cbanaHcupoBaHHbIE
KpucTanmnonabl

HasHayeHne coanaHCUpPOBaHHbIX KPUCTaNNoOnaoB NO CPAaBHEHUIO C
0.9% NaCl nauneHTamMm, y KOTOpPbIX Mbl NpearnosiaraemM MacCUBHYIO
MHY3n0 — ganbHOBUAHOE peLlleHne

Ha3HayeHune 0.9% NaCl onpaBsgaHo nNpu rMnoBONIEMNYECKOU
rmnoHaTpmemMmnm nnmdo npm MetTabonmnyeckom rmrnoxsiopeMmNYECKoOM
ankarnose

0.9% NaCl geweB 1 akoHoOMU4YeCcku BblrogeH (npueet Pb), HO Mbl
OOJMKHbI ObITb NAUMEHTO-OPUEHTUPOBAHHbI

Semler MW, Kellum JA. Am J Respir Crit Care Med. 2019;199(8):952—-960.



Bonpocsl

*[loyemy «punanonornvyecknm» pacTtseo
mMeTabonunyecknn aunaos? lNovemy
Bbl3blBaET?

* YTO Takoe n Kakmmun O
pacTBOpPbI?

dT ero He

bHbl€ NHQY3NOHHbIE

37



[Tbobnema konnomnnor

To Be COnt;huo( \"

Zazzeron L, et. al. Role of albumin, starches and gelatins versus crystalloids in volume resuscitation of
critically ill patients. Curr Opin Crit Care. 2016;22(5):428-436.



Korga mbl gormxkHbl aymatb 0 MIHQ T?

 [launeHT He MOXET BbINMBaTb aeKkBaTHOE KOSIM4YeCcTBO
XUNOKOCTU

* KneyHuk naymeHTta He crnocobeH abcopbumpoBaTb afekBaTHOE
KONMM4YEeCTBO XXWUOKOCTU

* ECTb HEOBXOAMMOCTb B 3anofIHEHNN BHYTPUCOCYANUCTOrO
KOMMapTMEHTa

* [lpogomkaroLLmnecs NOTEPU XKNOKOCTU, KOTOPbIE HE MOTYT ObIThb
BOCMOJIHEHbI NepopanbHbIM MPUEMOM XKUOKOCTU



5 BOMPOCOB.

1. Hyxpgaetcsa nym nauneHT B HasHavyeHun MHp T cerogHa?

2. Ecnn pa, To emy HeobxogmMmo:

 ChaceHue?
e 3ameLueHune?
* [NlopnepxxaHue?

3. Kakomny naumeHTta B HaCToALWMN MOMEHT rugpobanaHc n
nokasaTternu 3N1eKTPOJINTOB?

4. Kakomn npocrtenwimmn, besonacHenwinm n Hamborsee
9P PEKTUBHBIN CNOCOD JOCTABKN XXUOKOCTU B OPraHn3m?

5. Hawubonee nogxogawmm pactBop?

D.N. Lobo et.al. Basic Concepts of Fluid and Electrolyte Balance, 2013



R.O.S.E. /S.0.S.D.

Optimization phase with
focus on organ rescue
(maintenance) and
avoiding fluid overload

(fluid creep). Aiming for ; ; ; as two consecutive negative FB
neutral fluid balance. O S | yzek.

Stabilization phase with focus on
organ support (homeostasis).
Late conservative fluid
management (LCFM) is defined

>4

Volume Status

Evacuation phase with focus
on organ recovery and resol-
ving fluid overload (in case of
no flow state) with active late
goal directed fluid removal
(LGFR) and negative FB.

Life saving Resuscitation phase
with focus on patient rescue and
early adequate fluid
management (EAFM), eg
30ml/kg/1hr according to SSCG
or a fluid challenge/bolus of

4ml/kg given in 5-10 minutes

_Minutes Hours Days Weeks Time

S “EBB PHA ’ SAVE
< T >
A s A I 4 )

Y Y Y Y
1st HIT 2nd HIT 3rd HIT 4th HIT
Initial insult Ischemia Global Risk of
Reperfusion Increased Hypoperfusion

P bilit
s1—s5/ ermeability
Syndrome

Malbrain ML et. al. Anaesthesiol Intensive Ther. 2015;47(Spec No):



e Aim of the fluid treatment is resuscitation and correction oP
shock with the achievement of an adequate perfusion

Resuscitation pressu re

>
N
 Fluids should be administered according to individual
Ao needs and reassessed on a regular basis
ptimization
v
.
e Aim to provide water and electrolytes to replace ongoing
" lossesand provide organ support )

e Removing excessive fluid which will be frequently achieved |
by spontaneous diuresis as the patient recovers, although
ultrafiltration or diuretics might be necessary

Malbrain ML et. al. Anaesthesiol Intensive Ther. 2015;47(Spec No):'SI—SS.

/
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Resusciation

Q\'
Qé‘q' 4{9 Y%
3 3 K2 N
A & & %, % %
X Sl 2. @ 9,
§ \\\ QO 7 J‘O (Q/
Q o % Q.
&> u Adequate replacement B e
no ongoing losses
Replacement Maintenance
Inadequate maintenance/ Intravenous
ongoing losses fluids
no longer
required
Oral

maintenance

D.N. Lobo et.al. Basic Concepts of Fluid and Electrolyte Balance, 2013
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Resuscitation (R) Optimization (0) Stabilization (S) Evacuation (E)
HIT First Second Second Third Fourth
Cause Inflammatory insult, e.g., sepsis, severe acute pancreatitis  Ischemia and reperfusion Ischemia and reperfusion GIPS (global increased permeability syndrome) Hypoperfusion
(SAP), burns, trauma, etc.
Phase Ebb Flow Flow/no flow No flow No flow
Type Severe shock Unstable Stable Recovering Unstable
Example  Septic shock, major trauma, hemorrhagic shock, ruptured  Intra- and perioperative goal-directed therapy, less severe burns (< Postoperative patient (nil per mouth or combination of total enteral plus parenteral ~ Patient on full enteral feed in recovery phase of Patient with cirrhosis and anasarca edema
abdominal aortic aneurysm, severe acute pancreatitis, 25% TBSA), diabetic keto-acidosis, severe gastro-intestinal losses  nutrition). abdominal vacuum-assisted closure, replacement of losses in less-severe  critical iliness, polyuric phase after recovering (GIPS) and no Flow state,
severe burns (> 25% TBSA) (vomiting, gastroenteritis) pancreatitis from acute tubular necrosis hepatosplanchnic hypoperfusion
Question ~ When to start fluids? When to stop fluids? When to stop fluids? When to start unloading? When to stop unloading?
Subquestion Benefits of fluids? Risks of fluids? Risks of fluids? Benefits of unloading? Risks of unloading?
0y Convective problems Euvolemia, normal diffusion Diffusion problems Euvolemia, normal diffusion Convective problems
transport
Fluids Mandatory Biomarker of critical illness Biomarker of critical illness Toxic
Fluid Rapid bolus (4 ml’kg/10-15 min) Titrate maintenance fluids, conservative use of fluid bolus Minimal maintenance if oral intake inadequate, provide replacement fluids Ol ke possible Avoid hypoperfusion
therapy
Avoid unnecessary IV fluids
Fluid Positive Neutral Neutral'negative Negative Neutral
balance
Result Life saving (rescue, salvage) Organ rescue (maintenance) Organ support (homeostasis) Organ recovery (removal) Organ support
Targets Macrohemodynamics (MAP, CO): lactate; volumetric Organ macroperfusion (MAP, APP, CO, Scv0»); volumetric preload Organ function (EVLWI, PVPL, IAP, APP); biomarkers (NGAL, cystatin-C, Orean function evolution (PF ratio, EVLWI, IAP, Organ microperfusion (pHi, ScvO;, lactate,
preload @VEDAD; functional hemodvnamics; fluid (GEDVT, RVEDVT); GEF correction; R'L shunt; think of ci@M); capillax}; leak markers (c-olloid oncotic pressure, osmolality, CLI, RLI); APP PVPY) ICG-PDF{); Bi?markers; Negative
responsiveness (PLR, EEQ) polycompartment syndrome, CARS daily and cumulative FB, body weight cumulative fluid balance
Body composition (ECW, ICW, TBW, VE)
Monitoring  Arterial-line, central venous-line, PPV or SVV (manual or  Calibrated CO (TPTD, PAC) Calibrated CO (TPTD); Balance; BIA (ECW, ICW, TBW, VE) Calibrated CO (TPTD); balance; BIA; DE- LiMON, Gastric tonometry, micro-dialysis
tools via monitor), uncalibrated CO, TTE, TEE escalation
Goals Correct shock (EAFM—early adequate fluid management) Maintain tissue perfusion Aim for zero or negative fluid balance (LCFM—late conservative fluid Mobilize fluid accumulation (LGFR—late goal-  Maintain tissue perfusion
management) directed fluid removal = emptying) or DE-
resuscitation
Timeframe Minutes Hours Days Days to weeks Weeks

Malbrain ML et. al. Anaesthesiol Intensive Ther. 2015;47(Spec No):s1—s5.
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Algorithms for IV fluid therapy in adults

Algorithm 1: Assessment

Using an ABCDE (Airway, Breathing, Circulation, Disability, Exposure) approach, assess whether the patient is hypovolaemic and needs fluid resuscitation
Assess volume status taking into account clinical examination, trends and context. Indicators that a patient may need fiuid resuscitation include: systolic BP <100mmHg; heart rate
>90bpm; capillary refill =2s or peripheries cold to touch; respiratory rate =20 breaths per min; NEWS =5; 45° passive leg raising suggests fluid responsiveness.

Algorithm 2: Fluid Resuscitation

Initiate treatment

* I|dentify cause of deficit and respond.

e  Give a fluid bolus of 500 ml of crystalloid
(containing sodium in the range of
130-154 mmol/l) over less than 15

minutes.

4

Reassess the patient using the ABCDE

approach

Does the patient still need fluid
resuscitation? Seek expert help if unsure

A

>2000 ml
given?

v

Does the patient have
signs of shock?

o]

Assess the patient’s likely fluid and electrolyte needs
*  History: previous limited intake, thirst, abnomal losses, comorbidities.
« Clinical examination: pulse, BP, capillary refill, JVP, oedema (peripheral/pulmonary), postural hypotension.
«  Clinical monitoring: NEWS, fluid balance charts, weight.

« Laboratory assessments: FBC, urea, creatinine and electrolytes.

:

Can the patient meet their fluid and/or electrolyte needs orally or enterally?

Yes Ensure nutrition and fluid needs are met

{——p Also see Nutrition support in adults (NICE

clinical guideline 32).

]

Does the patient have complex fluid or
electrolyte replacement or abnormal

distribution issues?

Look for existing deficits or excesses, ongoing
abnormal losses, abnormal distribution or other

complex issues.

|-

-

Algorithm 4: Replacement and Redistribution

\4

Algorithm 3: Routine Maintenance ||

Yes

[~ ]

v

Seek expert help

Give maintenance IV fluids

Normal daily fluid and electrolyte requirements:

e 25-30 mi/kg/d water

. 1 mmol/kg/day sodium, potassium®*, chloride
* 50100 g/day glucose (e.g. glucose 5% contains

5 g/100ml).

Existing fluid or

electrolyte deficits

or excesses

Check for:

*  dehydration

e  fluid overload

*  hyperkalaemia/
hypokalaemia

Estimate deficits or
excesses.

Ongoing abnormal fluid or
electrolyte losses

Check ongoing losses and estimate
amounts. Check for:

*  vomiting and NG tube loss

. biliary drainage loss

*  high/low volume ileal stoma

loss

* diarrhoea/excess colostomy
loss

* ongoing blood loss, e.g.
melaena

«  sweating/fever/dehydration

*  pancreatic/jejunal fistula/stoma

A\ 4

Give a further fluid bolus of 250-500 ml of

crystalloid

Reassess and monitor the patient
Stop IV fluids when no longer needed.

Nasogastric fluids or enteral feeding are preferable
when maintenance needs are more than 3 days.

loss
e urinary loss, e.g. post AKI
polyuria.

Redistribution and
other complex issues
Check for:

gross cedema
severe sepsis
hypernatraemia/
hyponatraemia
renal, liver and/or
cardiac impairment.
post-operative fluid
retention and
redistribution
malnourished and
refeeding issues

Seek expert help if
necessary and estimate
requirements.

A 4

Prescribe by adding to or subtracting from routine maintenance, adjusting for all
other sources of fluid and electrolytes (oral, enteral and drug prescriptions)

v

Monitor and reassess fluid and biochemical status by clinical and laboratory

monitoring

*Weight-based potassium prescriptions should be rounded to the nearest common fluids available (for example, a 67 kg person should have fluids containing 20 mmol and 40 mmol of potassium in 3 24-hour period).

Potassium should not be added to intravenous fluid bags as this is dangerous.
‘Intravenous fluid therapy in adults in hospital’, NICE clinical guideline 174 (December 2013. Last update December 2016)

© National Institute for Health and Care Excellence 2013. All rights reserved.
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5 BOMPOCOB.

1. Hyxpgaetcsa nym nauneHT B HasHavyeHun MHp T cerogHa?

2. Ecnn pa, To emy HeobxogmMmo:

 ChaceHue?
e 3ameLueHune?
* [NlopnepxxaHue?

3. Kakomny naumeHTta B HaCToALWMN MOMEHT rugpobanaHc n
nokasaTternu 3N1eKTPOJINTOB?

4. Kakomn npocrtenwimmn, besonacHenwinm n Hamborsee
9P PEKTUBHBIN CNOCOD JOCTABKN XXUOKOCTU B OPraHn3m?

5. Hawubonee nogxogawmm pactBop?

D.N. Lobo et.al. Basic Concepts of Fluid and Electrolyte Balance, 2013



MOHUTOPUHI reMOoaANHAMUKN

* OUK

- LiBJ

* [1nKKO

* Y3W: lnameTp HUKHEN NONOBOU BEHDI
* YBENMNYEHNE NEYEHN?

*[1pn BeHTUNAUMM oTHUMaem [NOKB

* Hatpunyputmyecknm nentug

* Uscom
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