JIbBiBCbKUM HaLiOHAIbHUM
MEANYHUN YHIBEPCUTET
IMeHi [laHnna [ annLbKoro

IHdDY3iMHa Tepanis

B nealatpl

[1Ipod. PeceHko Y.A.




CKiNbKU pPiAUHU B OpraHi3mi?

Percent of Water in Human Body

Fetus Baby at Birth Normal Adult Elderly People
85% 75% 60% 50%




“JiTM CXOXKi Ha MILLOK 3 BOAOK”

\j-f
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“Babies are like bags of water”
Full-term: 75% water




HenoHoLeHI HOBOHapOaXeHi:
83% BOAM

Premature babies: 83% water




3MIHWN PIANHHNX CEKTOPIB I3 BIKOM
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OcobnnBocTi perynsauil “
PiAVMHHOro 6anaHcy y Aiten 5 *

= ManeHbKi AiTM He MOXXYTb MOCKAPXUTUCL Ha NE
crpary, avile nna4vyTb. -

= Y MasieHbKMX AiTen obMexxeHa MOXX/IMBICTb HUPOK
3MIHIOBATV KOHLEHTPALtO Ceu.

= MeTaboni3M y AiTen akTUBHILLMN, HiXX Y AOPOC/MNX.
Lle niaBuLLye noTpeby y pianHi.

= BIAHOCHO Be/iMKa nioLla MOBEPXHI Tifa Y.
CMIBBIAHOLUEHHI A0 MAacu Tifa, WO MiABULLYE
BTpaTW.

= YacToTa AMXaHHS BULLA, L0 TAKOXK MiABULLYYE
BTpaTMW.

= HoBOHapoa)XeHi He MOXYTb XnUTn 6e3 BoAn AO0BLLE
3-4 roaviH.




LT pO3yMHILLI 32 AOPOC/INX!

Maca Maca MO3KY = BiAHOCHO BEIMKUN
Tina | (% Big Macu TiNna) MO30OK 3HaxOANTLCA Y
BiAJHOCHO MaJioMy
- - o)
HOBOng 3-4 Kkr 380-400 r (10%) yepeni! ToMy MO30K
OMKEH]

WwiBmaLle Habpskae!
1 pik 10 kr 800 r (8%) "

/-10 25-30 1250-1300 r (5-3%)
POKIB KI

Aopocni  50-70 1200-1400 r
Kr XiHkun (2,5%)
Yonosikn (2%)

The More & Thmk bl
_The More C ;139 \i’\




Markus Weiss, Zurich, 2014
[paBuio 10 N B AnTA4in aHecTe3iosorii:
e HopMa/nibHa OKCUreHauis
e HopMasbHa BEHTUALISA
e HopManbHa nepagya3is

e HopManbHun OLIK

e HopManbHun AT

e HOpMaNbHI eNeKTPOoITH
e HopManbHnn KOC

e HopMasbHa rikeMid

e HopManbHa TeMnepaTtypa
e HopManbHa Koaryaduis

6 i3 Unux 10 N npamMo 3anexaThb Big PIAMHHOIO CTaTycy
NavuieHTa. Ha iHWi 4 piaMHHWUW CTaTyC BM/IMBAE
onocepeaKkoBaHo.




NMpuMHUMNKN Ta NPOTOKONN ANSA B/B
PIAMHHOI Tepanil B YMOBaX JlIKapHI
(BputaHCcbkun ravanauH, 2013)

[puHUMn 4R:
= 1-a R: PignHHa pecycuitauis — Resuscitation
= 2-a R: PytnHHa nigTpyMka — Routine maintenance

= 3-9 R: BiAHOBAEHHA NAaTOMOrIYHUX BTPAT —
Replacement

= 4-a R: [lepepo3noain piauHn — Redistribution

5-a R — Reassessment — nepeoLiHKa — TaKOX €
Ba>X/INBUM €/IEMEHTOM BejeHHS MNaLllEHTa.



Pecycuutauin

Ak BnuTtn yci Ui 4R
B OAWH OpPraHiam?

AnekBaTHa pecycumuTadis,
ane BTpaTu TPMBalOTb
ApekBaTHa pecycumTadis,
Hosi BTpaTy,
Hanp., KpoBoTe4Ya

HeapekBaTHE BiAHOBNEHHS
HeMae BTpar

. AnekBaTHe BIAHOBJIEHHS,
BigHOBNEHHA HEMAE BTpaT
PyTMHHa

naTonoriyHmnx sTpat/ T
) [JEeKBaTHa NiATPUMK .
nepeposnoain TPVBalOTb BTPaTK NIATPMMKa

3abe3neyeHHA noTpeby
pPiAVHI eHTepaNnbHO



DI31010rIYHI BTPATU PIANHN

= Y JOHOLUEHOro
HOBOHApPOAXKEHOro BTPATH 3
nepcnupaLieio B YyMOBax
nanat Ta HENTPAsbHOI
TEMNepaTypu =

1 mn/Kr/roauny.

= Y HEeOHOLIEHNX
HOBOHAPOMKEHNX BTPATU B 2 -
2,5 pa3un 6inbLuUi, HK Y
[IOHOLLIEHNX, @ Y MMBOKO
HeAOHOLUEHUX MOXYTb
NepeBnLLyBaT HaBITb L

Lmdpw.

JlereHi

LWKipa

Cevya, Kan



DI3100rIYHI BTPATU PIANHA

= HopManbHMN piBEHb CEYOYTBOPEHHS Y
HOBOHapomxeHoro = 1 — 3 ma/kr/rog (25 —7/5
M/Kr/aoby).

= BTpaTtun 3 kanom — 5 mi/kr/noby.




BIAHOCHO BEeNUKI pecrnipaTopHI
BTPATU BiJIbHOI BOAW

[1o 2 Micsauis 48
2-6 MicqauiB 44
6-12 Mmicauis 39
12-18 micauis 34

18-24 Micdus 32
24-30 ™micauis 30
30-36 Mmicauis 27
3 POKMH 24
4-6 poKiB 22
/-12 pokiB 18
13-18 pokiB




CKifibkM pignHun Tpeda?
B nealatpil yce cnig
PETE/IbHO paxyBaTu!




MeTtoa Holliday-Segar

s [PYHTYETLCS Ha po3paxyHKax
eHepreTnyHmx notpeb:

m Ha kKoXHI 100 KKan, ki
BUTPAYaOTbCA Ha METAb0MI3M,
Tpeba 100 mn BoAU ANS
BIAHOBJIEHHSA BTpPaAT.



di3ionoriyHi 4oboBi NoTPedn B PiANHI

\YEIERINE Ob6’em pignHu
nepwi 10 Ke 100 mn/ke/0oby
(0-10 Ke)

HacmynHi 10 Ke 1000 + 50

(11-20 K2) Mrs/Ke/0oby

>20 Ke 1500 + 20
Mr/Ke/00by

He 6inblue, Hix 2400 Mn/noby Holliday-Segar



di3ionorivyHi NnorogmnHHI NoTpedbu B pianHI
[lpaBuno "4 - 2 - 1"

\YEIERINLE O6’em pignHu
nepwi 10 Ke 4 Mn/Ke/200UHY
(0-10 Ke)

HacmynHi 10 Ke 40 Ms1/200UHY +
(11-20 Ke) 2 Ms/Ke/200UHY
>20 Ke 60 Ms1/200UHY +

1 mn/ke/200UHYy

He Ginblue, Hix 100 Mn/roauHy Holliday-Segar




disionorivynHi JoboBi NOTpebu B pianHi Anas AiTeEN

= 1-n aeHb — 60 mn/kr/noby

= 2-1 AeHb — 90 mn/Kkr/poby

= 3-1 AeHb — 120 mna/kr/noby

= 4-n aeHb — 150 mn/kr/poby

= 5-11 AeHb — Ao 3 micauiB — 150 mn/kr/aoby.
= 3-6 mic. — 140 mn/Kr/poby

s 6-12 Mic. — 120 mn/kr/poby

= 1-3 pokn — 100 mn/Kr/noby

= 3-6 pokiB — 90 mn/Kkr/noby

= 6-10 pokiB — 70 Mn/Kr/noby

= Crapuwi 3a 10 pokiB — 40 mn/kr/noby



YoMy TaK Ba)kMBa r/1H0KO3a A4S AiTeEN?

= [0N10AYyBaHHSA Y AITEN LLUBUAKO MPU3BOAUTL A0
KeToHeMil — “ronoaHun ketToaumaoos”.

= Y HOBOHapOAXXEHUX BMCOKA TOJIEPaHTHICTb A0
[/1I0OKO3U: MOXXHa BBOANTN 5-10-20% ritoko3y 6e3
IHCYJ1IHY.

= HWpPKOBUM NOPIr FIFOKO3U BULLIMKW, HIX Y AOPOCMNX:
HaBiTb Npu WBWAKOCTI BBeaeHHS 2-30 r/Kr/roauxy,
[J110KO3a B KpPOBI He MiABULLYETHCA BULLIE HOPMU Ta
HEMAE BTPAT 3 CeYyelo.



PU3nK rinornikemii

= [paH3MTOPHA, ane CTivKa rinoraikemis y
HOBOHaPOAXEHNX BUHWKAE BHAC/IA0K MOpYyLUEHb
OOMIHY BYr/1€BOAIB Ta aMIHOKMC/OT, HAaA/IULLIKY
IHCYNiHY Ta aediunty CMT, koptnsony ta AKTT.

= Y Aiten, crapwnx 1 Micaus, rinoraikeMis BUHNKaE
BHACNIAOK HEAOCTATHLOrO MOCTYMN/EHHA BYIr/1EBOAIB 3
PDKeto, MPUCKOPEHHS MeTaboniaMy rnoKo3n, AeMeEKTIB
YTBOPEHHS ITFOKO3W B MediHLi, HepalloHalbHOI
IHCyiHOTEepanil npy AiabeTi, NOMUOK Y PO3paxyHKaxX
npy iHDY3iNHIN Tepanii, @ TaKoX MPY TOKCUYHIN
(PapMaKO-ATporeHil, Hanpuknaza, Mpu 3acTtoCcyBaHHiI
acnipyHy abo napaLeTtamony, 3 pPO3BUTKOM FOCTPOI
renato-eHuedanonaTil (y ToMy unchi, cuHapomM Pes).



KopeKuid rinornikemil

[1pn piBHI FNOKO3U KPOBI <2,5 MMO/b//, MokasaHe
CTPYMWHHE B/B BBeAeHHS rtoko3n: Big 200 Mr/Kr i oo
OTPUMaHHS edeKTy.

MakcumMarnbHa Ao3a, 1 r/kr, y surngaai 20-40%
DO34UNHY, 3 NiATPUMAHHAM edeKTy IHDY3IEo 10%
DO3UMHY, I3 PO3PaxXyHKY 6 MJ/1/Kr/roauHy.

'Ipy piBHI FAOKO3U KPoBI 2,5-4 MMosb/n, 6e3 BTpatu
CBIAOMOCTI, KOpPeKLid MOXJ/1MBa [/1I0KO30K0 per 0s, a Y.
Bunaaky énatoBaHHa — B/B 10% ritoko3a 6 MA/Kr 3a
FOAVHY.

[lepeBULLEHHA BKa3aHMX 403 MOXE CIPUUYNHUTH
rinepriikeMiro I3 3arpo30r TOKCUKO-ILLEMIYHOro
YPa)KeEHHA rO/I0OBHOIO MO3KY.




[ NtoKO3a iHTpaonepaLuivHo

= [HTpaonepauinHo: 3EP +
[ntoko3a 1- 2%

= HOBOHapoa)XeHi, HeAOHOLLUEH| —
2% IN0K03a

= KoHTponb raikemii (5-10
MMOJ1b/N):

HemoBnsaTta (< 1 poky)
HepolagaHHS

TpuBani onepauil
MeTabosiyvHi nopyLueHHs
[laTonoriga neyiHku

250 ml BEL+ 6 ml Glc 40% = 256 ml BEL-Glc 1%

A A \ 74, N7y o\




Hebe3sneka iHPY3ii rNoKo3u:
nepeno3yBaHHS BiflbHOI BOAW — HabpsK MO3KY,

KOMa, CYAOMW, CMEpPTH

Behandlungsfehler eines Shuglings

Babytod - Justiz ermittelt
YON DIFTER T MANYN

Dussaldor! (RP) Newer Skandal am Klinikum

Essen: Sechs Monate nach dem Fall Broelsch” soll wegen cines Behandlungsfehlers cin
Syugling aus DlUsscldor! gestorben scin. Die Staatsanwaltschaft ermittelt wegen
fahridssiger Totung,

Doe Keine Lard war erst zachs Monate alt, aber schon sehr schywer krank, Das Baby hitt unter einer
wtensgefihrichen Schadigung der Leder. Dennoch waren sene ERern, Xlaus Gerecke und Blanca
Buckowek) aus Dusseldort, voller Hottinung, o Lara bald weder gesund san wirde, [hee dleine

Tochter Lg wm UneKhimikum Easens und sole dert durch seew Tracaplantation gerettel merden, O
Operation stand a2 bavor, da erhiglten die Eltamn aus dar Intensivstation der Xlink dis
schreckhiche Nachncht: JThre Tochter hogt im Sterben,” Zwel Tage kimptten die Nedizner noch um
ias Leben der Kisnen - vergabich, Lara starb am 20, Oktober

For die behandeinden Arzte war laut anem Kliniksprachser de Ursache for don plotzlichen Tod dwg

Patientin unkiyr. Polael und Staatzanwat wurden informiert, eine Qbduktion angeordnet

Fatale Folgen einer Infusion

el WELT 2ONLINE
Baby stirbt durch fehlerhafte Infusion

3 Januar 2008, 10:17 Uhr

EIn soons Monato atos Baby 121 in ainar Parsar Kindk an dan Foigan ainer fenlarnanan infusion
gesmen. Das Flegeparzonal habe ale Tropigeschmindgrait dar Nanndsungs Infdusion 1ir don
kKloinen Jungoen zu sltark eingestolt, sagte dor Chol dos behandeindon Kirvkums In Yvolnos am
Samsiag.

"KUNSTFEHLER" Franjo (4) falsch behandelt
Kind tot nach OP - Hamburger Arztin
muss ins Gefangnis

Amtsrichter schliet Bewdhrung aus. Medizinerin habe ihre
Schuld vertuschen wollen. Es sollte ein harmloser Routine-
Eingriff sein. Doch der kleine Franjo (4) bezahlte ihn mit seinem
Leben, Jetzt muss die Hamburger Arztin, die den Jungen falsch
behandelte und damit seinen Tod verursachte, ins Gefdngnis.

Von Bettina Mittelacher

Hamburg - Das Amtsgericht Wandsbek
verurtellte die Anasthesistin Petra Q. gestern
wegen fahrlassiger Totung zu 22 Monaten Haft
ohne Bewdhrung. AuBerdem verhdngte es ein
funfiahriges Berufsverbot gegen die
Medizinerin. Die Staatsanwaltschaft hatte eine
18-monatige Bewdhrungsstrafe, der Verteidiger
Freispruch beantragt, Der Anwalt der 49-
Jahrigen kindigte unmittelbar nach Verkindung
des Urteils an, Rechtsmittel dagegen
einzulegen.

Franjo hatte am 7. August 2006 im
Kinderkrankenhaus Wilhelmstift nach elner
kurzen Operation wegen Vorhautverengung

Der kleine Franj starb

nach einem Engeiff




Po34yuHM Ana di310/10riYHUX
norpeb MaroTb 3abe3neunTu:

1.Boaoto

2.EnekTponiTamMu

3.[1podinakTnKy KeToaunaosy
4.[1pOMINAKTUKY po3mnaay NMpoTelHIB



Po3uuH ansa gisionoriyHux norpeb

Holliday — Segar system

The ratio of electrolyte to water is fixed, so the composition of maintenance
fluids should remain constant:

D5 0.2NS + 20 mEq/LK - Hypotonic maintenance fluid

Table 1 Constituent formulation of intravenous and oral solutions

Osmolality, Glucose, Na, Cl, HCO,, K,
Solution mOsm/I| mmol/| mEq/| mEq/| mEq/| mEq/|
Intravenous solutions
Ringer's 280 - 130 110 25 4
0.9% saline 308 - 154 154 - -
i 434 300 ZZ ZZ = =
[ D: 0.22% saline 377 300 38 38 | - -
Darrow's - - 122 104 53 35
Butler's 456 300 46 40 20 35
Oral solution
WHO-ORS 330 110 20 80 30 20
Low-Na ORS 270 110 60 50 30 20
Pedialyte 270 140 45 35 30 20
ORS, oral rehydration solution; WHO, World Health Organization.
o ' ’ INTERNATIC(
L) CONGRESS of TRO

PAEDIATR

24 - 27th August 2014

Fluid therapy for children: facts, fashions and
questions

Malcolm A Hollidav. Patricio E Rav and Aaron L Friedman




[iNoHaTpIEMI Y AiTen

= [lounHatoum 3 1960-x pokiB — nybnikalii npo
riNOHATPIEMIO Yy AITEN 3 PiI3HNMU XBOPObamu
(HOBOHapoOaXeHi, MHEBMOHIS, Aiapes,
6POHXIONIT, MEHIHFIT, eHLedaniT, CENTULIEMIS,
Mansapig, XipyprivHi onepadil ToLlO).

s [HUMAEHTHICTb 20-45%, BRITKY — 36%, B3UMKY
— 24%.

s MOXIMBI MIPNYNHN: HEOCMOTUYHA CTUMYNALLIS
ALl aTrporeHHa (IHPYy3I9 FinOTOHIYHMX
DO34YMHIB), MepopasibHa periapaTaLisd YACTOO
BOAOI0.




Editorial
Postoperative hyponatraemic encephalopathy
ollowing elective surgery in children

ALLEN I. ARIEFF mp

Jepartment of Medicine, University of California School of Medicine,
van Francisco, CA, USA

= Y CLUA npmnbnnsHo 15,000
CMEepPTEN 3a piK Bia
nicnsgonepauinHoi rinoHaTpIeEMIl,
Habpsiky MO3KY, B MNEPLLY Yepry Y

AIBYATOK MNiA Yac MEHCTpyaLin Ta
AiTeEN NpenybepTaTHOro BiKY.

m Arrieff A. Pediatr Anesth 1998; 8: 1

H,O- + Na*- Retention




Hall JE. Medical Physiology. - Saunders, 2011
Ayus JC et al. AJP Renal Physiol 2008; 295: 619

EHLedanonartia Ha T/
FINOHATPIEMII:
m NaJl > ocmonspHictbl, >

> H,O ige B rianbHi
KNITUHN— BYT N>

> EHuemanonatia -

> ['epHialiga MO3Ky—>

> YILIKOAXEHHA MO3KY—>
> CMepTh

@ Na+/K+ ATPase

- AQ4

& Kir




Po3unHu ansa isionoriyHux norpeoé:
3MiHa Tpaguulii Ha MeXi TUCAYONITb

s 5% r/1oKo3a +
0,18% NaCl +

20 mekB/n KCl

|

s 5% rnKo3a +
0,45% NaCl +

20 mekB/n KCl




Will changing maintenance intravenous fluid from 0.18% to
0.45% saline solve the issue?
Coulthard MG. Arch Dis Child. 2008

= PexomeHaoBaHa 3MiHa B NiATPUMYHOYIN
piAvHHIN Tepanii y aiten 3 0.18% A0 0.45%
NaCl Moxxe miABMLUUTY PU3KUK FinepHaTpIeEMIl, He
VYCYBalo4n pU3KUK FIMNOHATPIEMIL.

= HeobxigHO rpyHTYBaTV MoTpeby B piAnHI Ha

i3i0N0OriYHMX 0COBANBOCTAX AITEWN.

s [06TO, BMUKaNTE MO30K, CNOCTEPIranTe 3a

NaLEHTOM, 3aMICTb TOro, o6 3ayyyBaTH
dopmynn!




[lauieHTn y BIT — pI3HI, | HE MOXXe ICHYBaTH
OAHaKOBUX MOpMya and ycix!

BTpaTa piAnHW/LLIOK: i30TOHIYHI PO34NHU
BUT 1 /YMT: rinepocMonspHi / rinepoOHKOTUYHI
PO3UYNHU
BTpata BifIbHOI piAvHK (HELYYKpOBUW AiabeT,
NiABMLLEHI BTPaTU KPi3b LLUKIPY): F1HOKO3a/rinoTOHIYHI
PO3UYNHU

CepLieBa HEAOCTATHICTb / HUPKOBA HEAOCTATHICTb:
0BMEXXEHHS €NEKTPOSITIB Ta PIANHY

HeaolgaHHS: NOoBI/ibHE BIAHOB/IEHHS FIMOTOHIYHUMU
DO34YNHAMMU

"licndonepauiiHnm ctaH, 6inb, ctpec, NMTKB: obmexeHi
06°EMM I30TOHIYHNX PO3YMHIB




Holliday and Segar 6ynn Henpasi?
BOHWM Hanondaranay Ha KaiHIYHOMY MUC/IEHHI B

nepLuy yepry!
Lle nikapl HEYBa)XHO IX YnTanun!

SKLLIO XOYELL pPO3CMILLINTK Bora — NokKa)kun nomy.
CBOI pO3paxyHKW BOAHOro 6asaHcy!

[loTpebun y BoAi Ta eHepril He 3aBXX/AN KOPESooTh!
[inepMeTaboni3amM A0BOI PIAKO Ma€E MiCLie Y KPUTUYHO XBOPUX
niten!

BTpaT BOAWN KPI3b LUKIPY 3MEHLUYIOTLCA MNPy YKYTYBaHHI Ta
NiABULLIEHHI BOJIOFOCTI aTMOCdepU AOBKINNS.

BTpat BoAW KPi3b peCMipaTOPHMWN TPAKT 3MEHLLIYIOTLCSA NpU
ONXaHHI 3BOJIOXKEHUM TEMNJIUM MOBITPAM.

Miopenakcalis 3MeHLUYye MeTaboniyHi BTpaTW eHeprii Ta BOAW.



®opmyna Holliday and Segar

= [PYHTYETbCH Ha po3paxyHKax eHepreTuYHUX noTpeod:

= Ha koxHi 100 KKkan, ki BUTpayatoTbCsd Ha METaboi3M,
notpioHo 100 Ma BoAM Ha MI3I0NOriyHI NoTpedn.

= PianHa, HeobxiaHa Ang 3abe3nevyeHHs gi3ionaoridyHmx
notpeb, = HeBigYyTHI BTpath + 06’'EM ceu.

Article

THE MAINTENANCE NEED FOR WATER
IN PARENTERAL FLUID THERAPY

Pediatrics 1957

Malcolm A. Holliday, William E. Segar

+ Author Affiliations

ABSTRACT

It is generally agreed that the maintenance requirements for water of
individuals is determined by their caloric expenditure. By means of the
following formulae, the caloric expenditure of hospitalized patients can be
determined from weight alone. For weights ranging from 0 to 10 kg, the
caloric expenditure is 100 cal/kg/day, from 10 to 20 kg the caloric
expenditure is 1000 cal plus 50 cal/kg for each kilogram of body weight more
than 10; over 20 kg the caloric expenditure is 1500 cal plus 20 cal/kg for each
kilogram more than 20.




®opmyna Holliday and Segar

= BucHoBoOK, 3pobneHumn y craTri:

«... Cnia 3ayBaXkuty, WO PopMysia Biaobpa)ka€ nuiie isiosoriyHi
notpebu y BoAi. BigHOBNEeHHA AediunTy Ta TPUBAKUNX
NaTOJIOFIYHUX BTPAT PIANHU BUXOAATb 3a PAaMKW OAHOI CTaTTI.
Lle HeobxiAHO BpaxoBYyBaT OKPEMO. *

William Segar, MD (1923)
Segar earned his medical
degree in his home state of
Indiana. He became an
expert in fluid and electrolyte
metabolism, pediatric fluid
therapy and dialysis; he was
a driving force in building the
UW'’s pediatric renal service.

Article

THE MAINTENANCE NEED FOR WATER
IN PARENTERAL FLUID THERAPY
Malcolm A. Holliday, William E. Segar Pediatrics 1957

* Author Affiliations

ABSTRACT

Malcolm A. Holliday, M.D., died on March 26, 2014 at the
age of 90. Widely known as Mac, he was a major figure in
pediatric nephrology, and one of the great pediatric physiolo-
gists of the second half of the 20th century.

It is generally agreed that the maintenance requirements for water of
individuals is determined by their caloric expenditure. By means of the
following formulae, the caloric expenditure of hospitalized patients can be
determined from weight alone. For weights ranging from 0 to 10 kg, the
caloric expenditure is 100 cal/kg/day; from 10 to 20 kg the «caloric
expenditure is 1000 cal plus 50 cal/kg for each kilogram of body weight more
than 10; over 20 kg the caloric expenditure is 1500 cal plus 20 cal/kg for each
kilogram more than 20.




Segar WE, Moore WW. The regulation of antidiuretic hormone in man.
J Clin Invest 1968;47:2143-51.

Friedman AL, Segar WE. Antidiuretic hormone excess. J Pediatr
1979,94:521-6.

= Segar and Moore y 1968 poLi Ta
Friedman and Segar y 1979 podi
NpOAEMOHCTPYBaN BIJIUB
HEOCMOTUYHUX CTUMYANIB (M033,
TeMnepaTtypa AOBKINILA) Ta IHLLINX

(PakKToOpiB Ha cekpeuito AAl, a TakoX
LUBWAKY 3BOPOTHICTb 1X AiMN.



Holliday MA. Body fluid physiology during growth. In: Maxwell MH,
Kleeman CR, eds. Clinical disorders of fluid and electrolyte metabolism. 2nd
edn. New York: McGraw-Hill, 1972, chapter 13.

= Y 1972 poLi 3anponoHOBaHNM NONOBUHHUN CEPEAHIN PIBEHb

(I3I00rYHUX NOTPed Ang BMMaAaKiB i3 3MEHLLUEHHSIM TEMMY
alypesy yepes HeEoOCMOTUYHY CTUMYnALUIo cekpeuil AAI.

= MeToto AaHoI pekoMeHAaLil 6y/10 "BBOANTU TiNIbKK MOTPIOHY.
KINIbKICTb BiSIbHOI BOAU, asie He binblie”.

Table 5 Relating body weight (BW) to metabolic rate (MR) and to average and half average
maintenance allowances for daily and hourly periods

Maintenance allowance

Average Half average Average Half average

BW (kg) MR (kcal) (ml/day) (ml/day) (ml/h) (ml/h)

3 300 300 150 12 é

> 500 500 250 20 10

7 700 700 350 25 12
10 1000 1000 500 40 20
12 1100 1100 550 45 22
16 1300 1300 650 50 25
20 1500 1500 750 60 30
30 1700 1700 850 70 e
45 2000 2000 1000 80 40

70 2500 2500 1250 100




A A\ 7 A7/

KopekLuist 06°eMiB (i3ioNoriyHnX BTpaT
3a popmysoto Holliday and Segar

3BOJIO)KEHa AnxanbHa cyMiw X 0.75

ba3anbHWK cTtaH (Hanp. Miopenakcalis) x 0.7
OuikyBaHMW BUcokmn piBeHb Al (Y TsXkkmx xBopux) X 0.7
Finotepmia — 12% Ha °C Huxue 37

Fineptepmia +12% Ha °C BulLle 37

Ob6irpiBay x 1.5

doToTepanida X 1.5

[IpuKnan po3paxyHKy:

15 kr auTnHa, YMT, iHTy6oBaHa, penakcauis, 36°C.
Holliday & Segar (1000 + 5x50) = 1250; 50 ml/hr
50 X NAAT X 3BOSIOYKEHHS X 6a3anbHu ctaH x 36°C
50 x 0.7 x 0.75 x 0.7 — 12% = 16 ml/hr



[inoBoOsIEMISS — OCHOBHWUW
HEOCMOTUYHUM CTUMYA cekpeLii A

V. KPUTUYHO XBOPUX AiTEN

YCYHEeHHS rinoBoneMil I30TOHIYHMMM PO3YMHaAMK Y BiNbLLIOCTI
BUNaAKIB Np13BoAna0 A0 HopManisauil piBHa Al

Ane Lie He 3aBX/Au KoperyBaso FinoHaTpIEMIIO!

AKLIEHT NOTPIBHO 3p0obUTKN Ha LLUBUAKOMY BiAHOBNEHHI
eKCTpaLestoagpHOro MNPoCcTopy. WASAXOM IHPY3il I30TOHIYHUX
COJILOBMX PO3YMHIB; 3 NoAanblLINM MEePexoaoM Ao
NiATPUMYIOYOI Tepanii, MO-MOXJIMBOCTI MepopabHO, SKLLO
HEMOXX/IMBO — TO B/B, 32 CXEMOIO MOSIOBMHHOI 260 MOBHOI
NIATPUMKN, B 3a/IEXXKHOCTI Big TEMMY Alypesy.

Ctumynsuito cekpeuiir AAIT MOXXYTb CIPUYNHATI B/1IOBaHHS,
HyAo0Ta, aHecTesis, Nikn. YCi Ui dakTopn NoTPIbHO
BpaxOBYBaTN AOAATKOBO.



MeTa-aHani3 B/B IT y aiTen:
FINOTOHIYHI VS. I3OTOHIYHI PO34YNHN

= 3aCTOCYBaHHS IB0TOHIYHUX PO3YMHIB 3HUXKYE PU3NK

rinoHaTpIEMII
= \Wang J et al. Pediatrics 2014; 133: 105
Hypotonic Isotonic RR RR

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95%Cl M-H, Random, 95% Cl
Brazel 1996 4 1 0 5 16.6% 6.75[044-102.80] .
Choong 2011 1 1 106 28.5% 6.63[0.83-52.94] &
Coulthard 2012 0 40 0 39 Not estimable
Kannan 2010 10 109 1 58 29.9% 5.32[0.70-40 55] e
Rey 2011 3 39 1 45 25.0% 346[0.38-31.94] *
Saba 2011 0 2 0 16 Not estimable
Total (95% Cl) 267 214 100.0% 5.29 [1.74-16.06] o
Total events 24 3

ity 2= ‘2= = = 12 =0% t t : {
Heterogeneity: Tau? = 0.00,%2=0.22,df=3(P=097); = 0% 001 01 1 10 100

Test for overall effect: Z = 2.94 (P = 0.003) Favors hypotonic  Favors isotonic



[ INOTOHIYHI VS. I30TOHIYHI PO34YNHU
nicng onepadii y Aiten

= B nicngonepauiiHoMy NepioAi i30TOHIYHI PO3UNHU €
6inbLl 6e3ne4yHmMn, HK FiMOTOHIYHI.

= Choong K et al, Pediatrics 2011; 128: 857

TABLE 2 Primary and Key Secondary Outcomes
Isotonic PMS Hypotonic PMS RR (95% CI)
Intention-to-treat analysis after 128 130 —

10 imputations, N
Hyponatremia, n (%) 29 (22.7) 53 (40.8) 1.82 (1.21-2.74)

Severe hyponatremia, n (%) 1(0.8) 8 (6.2) 7.21 (0.93-55.83)
Hypernatremia, n (%) 4 (3.1) 2 (3.9) 1.30 (0.30-5.59)
Sensitivity analysis using 106 112 e

complete data only, N
Hyponatremia, n (%) 26 (24.5) 47 (42.0) 1.78 (1.18-2.69)

Severe hyponatremia, n (%) 1(0.9) 7 (6.3) 6.63 (0.83-52.93)
Hypernatremia, n (%) 3(2.8) 4 (3.3) 1.26 (0.29-5.51)




FNNOTOHIYHI PO34YMHM HE NOBUHHI PYTUHHO 3aCTOCOBYBATUCDH Y AiTEM.
0.9% NaCl € 6inblu 6e3neYyHM BapiaHTOM ANIS rocniTani3oBaHUX

niTeum

Current Opinion in Pediatrics 2011; 23: 186

Intravenous fluid management for the acutely ill child
Michael L. Moritz* and Juan C. Ayus®

Authors

Study design

Outcome

Kanda et al. [36*°]

Sumpelmann et al. [60]

Kannan et al. [37

Neville et al. [39°*°]

Prospective observational study. Change in serum sodium at
5h in children following a percutaneous renal biopsy receiving
either 0.6% NaCl or 0.9% NaCl and with elevated AVP levels

Prospective observation study. Change in intra-operative serum
sodium in patient receiving a balanced electrolyte solution
(Na 140 mEq/l)

Prospective randomized trial. Incidence of hyponatremia
(SNa <130 mEq/l) within 72h of initiated IVF in hospitalized
children randomized to 0.18% NaCl at full or 2/3 maintenance
and 0.9% NaCl at full maintenance

Prospective randomized trial. Incidence of hyponatremia
(Na <135mEq/l) with 24 h in postoperative patients
receiving either 0.45% or 0.9% NaCl at either full or
1/2 maintenance

60

107

167

124

Fall in SNa in 0.6% NaCl
group of 1.9 mEq/|

Increase in SNa in 0.9% NaCl
group of 0.9mEq/I

Increase in SNa of 1 mEq/I

14.4% and 3.8% incidence of
hyponatremia in 0.18% NaCl
groups, respectively

1.7% incidence of hyponatremia
with 0.9% NaCl group

29% and 32% incidence of
hyponatremia in the 0.45%
NaCl groups, respectively

3% and 16% incidence of
hyponatremia in the 0.9%
NaCl groups, respectively



NaCl 0,9% vs. 36anaHcoBaHI
eNeKTPoNITHI PO3UYNHU

IHdy3ia NaCl 0,9% (6e3 2 Bicarbonate [mmol/l]
bycepa) -

ELIP: po3BeaeHHsa HCO5™ +
pCO, HopManbHUN >

normal

pH{
= AWTOLINHUA aumMao3 «
= *BEL- balanced electrolyte solution abnormal

Witt L et al. Pediatr Anesth 2010, 20:
734

0 25 75 100 ml/kg

—- NaCl
BEL




[inepxnopeMiyHnm aunaos

PeHasibHa Ba30KOHCTPUKLIS Chlorid [mmol/l]
LLIBUAKICTb F1IoMepynsapHOI
@inbTpauii,

PeHIH nna3mMu J

Aiypes |

[eMocTas ¢ normal
Buxia kanito 3 KAITUH

[MOHB
Witt L et al. Pediatr Anesth 2010, 20: 734

0 25 50 75 100
mi/kg

—- NaCl
BEL




MaToNoriyuHi BTpatTy

bnoBoTa,
NPOMUBAHHS LUTYHKY
Na 20-60 MMonb/n,

K 14 mmonb/n,

Cl 140 mmonb/n,
HCO; 60-80 mmonb/n

BTpatu uncToi Boan (IMXOMaHKa,
Aerigpartauisi, rinepseHTUNALIN),
MOXe BUK/IMKATU rinepHaTpiemito

[MaHKpeaTUYHUN CiK:
)KoBub: J Na 125-138 mmonb/n,

Na 145 mmonb/n, K 5 Mmonb/n, K 8 mmonb/n, Cl 56 mmonb/n,

Cl 105 mmonb/n, HCO; 30 MMonb/n J| HCO; 85 MMosb/n

[iapes, konocroma:
Na 30-140 mmonb/n, K 30-70 - . €loHocToMa abo dicryna:
MMosb/n, HCO; 20-80 mmonb/n . , Na 140 mmonb/n, K5 mmonb/n,
Cl 135 mmonb/n, HCO; 8 MMonb/n

Benuki BTpaTtw i3 TOHKOMO KMLLKOBMKA Kpi3b &
CBi>Xy abo BMCOKY CTOMY, dicTyny: MNoniypis:
Na 100-140 mmonb/n, K 4-5 MMonb/n, | MoTpibHo
Cl 75-125 mmonb/n, HCO; 0-30 MMornb/n. | BM3HauaTn
HeBenunuki BTpaTh i3 TOHKOIO KMLUKOBMKA piBeHb Na i
Kpi3b CPOPMOBaHy CTOMY ab0 HU3bKY KpoBoTeya K, 06'eM
dicryny: cedi.
Na 50-100 mmonsb/n, K 4-5 mmonb/n,
Cl 25-75 mmonb/n, HCO5; 0-30 MMonb/n.




3-a9 R: BiAHOBJIEHHSA NATONMIOriYHUX BTpaT —
Replacement

= [1pn BiAHOCHIM BoAorocti atmocdepu 95%
MO>XHa HE BPaxOBYBaTW BTPATU 3
TaxInHoe.

= [Ipn 6/110BaHHI, KO HEMOXX/IUBO
BUMIPSITM O6'EM, TO BTPATWN BBAXXAtOTbCS =
20 mMn/Kr/poby.



O6’eM NaToMOriYHMX BTPAT PiaNHA

[inepTepMis Ha KoXXeH rpagyc Buile 38 —
10 mn/kr/pnoby

TaxunHoe Ha koXxHi 10 agnxaHb BULLE BIKOBOI
HopMu — 10 mMn/kr/poby

[lape3 KMWeYvHUKa [1pn II cTyneHi —
20 mMn/kr/ooby
[1pwn III cTyneHi —
40 mn/kr/pnoby




CneumdivyHi NaToNOorIYHI BTPaTW
PIAVHN Y HOBOHAPOAXEHMX
aiTeu
= OM®anouene
= [ aCTpOoLLUN3UC

= O6cTpykuii LUKT (TlinopocTeHos,
IHBariHauisg Knwe4yHnKa)



OmMmdanouyene

yactoTa 1:5000

rPUXOBUU MILLIOK

BpoaxeHi Baau cepua y 30-40%
KpoBOBTpaTa

rinotepmis

niaBULLEHNN iHTPpaabaoMiHaNbLHUN
TUCK

HeBiAYyTHI BTpaTu BOOU

= 10 mn/kr/roauHy




[[aCTpoLUUN3NC

o cepeaHi niHik BULLE Nnynka
-IHWIi aHoManii pigko
CynpoBOAXYIOTb

‘be3 rpm)koBoro Miluka
‘fTokputTa yuenodaHoMm
-3irpiBaHHA

‘B/B iHy3ii pianHn




LlepebpanbHa NaTosoris:
KPOBOBW/INBW, HAOPSIK MO3KY, FIMOKCUYHI Ta
TPpaBMaTU4HI YLLIKOAXXEHHA MO3KY.

= MOXXANBUM PO3BUTOK MOPYLUEHHS cnHTE3Yy AAl:
> HepocTtaTtHA cekpeuig AAI
> [liaBnLlEeHa cekpeuia AAI

> HeBianoBiaHICTb cekpeuil AAIN Ao 3MiH
OCMOJIAPHOCTI Mia3mMu

> HeuyTanBICTb aKBaNOpUHOBMX KaHasiB Y
HUpkax ao AAI



SPECIAL ARTICLE

European consensus statement for intraoperative fluid

therapy in children

Robert Stimpelmann, Karin Becke, Peter Crean, Martin Johr, Per-Ame Lonnqvist, Jochen M. Strauss and
Francis Veyckemans

Eur J Anesthesiol 2011; 28: 637
m 30a/1aHCOBaHI ENEKTPOAITHI PO3UNHN Y. AITEN:

> DI3l0/1I0rIYHa OCMONIAPHICTb + PIBEHb HATPIO —>
FINOHATPIEMIA

> MeTaboniyHi aHioHW (aueTaT, AaKTaT, ManaT) -
KOC ™

> [lopaBaHH4A 1- 2.5% rnoko3n - rinornikemis, ,
ninonia {,, rinepraikemia




CxeMa nepionepawinHoi pianHHOI Tepanii Ana Aiteu
Simpelmann et al. Anasth Intensivmed 2007; 48: S73

= [HTpaonepaLlinHo:

> 10 (-20)
Mn/Kr/roanny 3EP -
(+1-2% rnoko3a)

= [loTpi6HO e iHPY3il?

X 3EP 10 mn/kr

X [EK / »xenatuH (5-
10 mMn/Kr)

Ep.maca: 10 ma/kr >
MHt Ha 10%

KpoBoTeua:
ibpuHoreH, C3T1,
TpomboMaca (10
MI/Kr)

PaHHE eHTepasbHe
Xap4yyBaHHS abo

3EP+5% rnoko3a

BEL BEL
G1%




Po3unHK Ang pecycuuTtaLlil
Yu noTpibHa 06°eMHa pecycumTaLis?

s O6'eMHa pecycuuTalis y MauUieHTIB i3 CeNTUYHUM
LLLOKOM 3HAYHO NiABULLYE YAapHUM 06'EM Ta AOCTaBKY

KNCHIO TKAHWHAM (Haupt MT et al: Fluid loading increases oxygen
consumption in septic patients with lactic acidosis. Am Rev Respir Dis 1985.)

= 60 MJ/1/Kr I30TOHIYHOrO PO34MHY 3a nepLly roauHy

LLIOKY 3MEHLLYE NeTanbHICTb B 9 pa3iB (Rivers et al. Early
goal-directed therapy in the treatment of severe sepsis and septic shock. N
Engl J Med 2001).

= KOXXHMM Yac HEKOPEroBaHOI FinoBOAEMII 30inbLUIYE

CMepTHiCTb YLI,BiLIi (Carcillo JA. Role of early fluid resuscitation in
pediatric septic shock. JAMA 1991).



Yn noTpibHi Bontocy pianHU NpuU LLOKY?

Cause of Mortality at 48 hours in FEAST trial
Maitland K, George EC, et al for the FEAST trial group, BMC Med 2013

Severe
shock/acidosis: Neurological: coma
- Lactate2Smmol/L or or fits in this iliness
base excess=-8 or
WHO definition of
shock or moderate
hypotension

B: 3/240 (1%)
C: 0/123 (0%)

B: 1/39 (2%)
C:2/44 (5%

Respiratory: oxygen C: 2/44 (5%)
Bolus: B

the following: history of h,
- crackles, onrgindrawing G Control (no bolus): C -




Yn noTpibHi 60/10CcK piaAHN NMPU LLIOKY?

Presentation FEAST trial mortality Relatve Events, Events
Syndrome risk at 48 hou rs nisk (95% Cl) Bolus Arms No Bolus Arm

Respiratory (n = 3036)

Yes . 1.18 (0.82, 1.71) 78491 36/260
No Respiratory syndrome — 1.78 (1.22, 2.59) 119/1530 33755
Subtotal (I-squared = 57.6%, P=0.13) iz 147(1.13,1.92) 19772021 68/1015

Neurological (n = 3133)

- - ——

Yes |\ eurological syndrome = 1.28(0.93, 1.78) 1200852 44/401
No .- 1.68(1.13,2.48) 10171241 31/639
Subtotal (I-squared =6.6%. P=0.30) <> 1.44 (112, 1.85) 22112093 75/1040
Severe shock/acidoss (n = 2472)
Ye o o —— 1.43(1.10,1.85 195/1171 66/566

* | Severe shock /acidosis = ( ’
No - > 1.86(0.52,6.70) 10/486 37271
Subtotal (I-squared =0.0%, P =0.69) <> 1.45(1.12, 1.87) 205/1657 69/837

Bolus increases risk
1 | 1 |

25 5 1 y4 B
bolus reduces risk bolus increases risk




FEAST
Yn noTpibHi 6oaocn piaAnHU NMpU LLIOKY?

= HeratmBHMM BNAMB 60/t0CiB (/NCMEPTHOCTI MPOTSArOM
48 roavH), MOXX/IMBO, NMOSICHIOETBLCS FiNnepXx/10peMiYHUM
aLlna030M, iLeMIYHO-penepdy3iMHNM YILIKOAXXEHHSIM.

= KapaioBacKkynspHUM KOarc YacTille npu3BOAUB A0
NiABULLEHHA CMEPTHOCTI, HPK HaAJIULLOK PIAVNHU Ha TI
LLIBUAKOI PIANHHOI pecycLuTaLlil.



HaavLwoK pIAVHWU: KON?

. Fluid overload in recovery phase

16

::/\

|I||I|II

L — - —

10 11 12 13 >14

Number of patients reaching peak FO%

Day of PICU admission

Peak FO% was first achieved on day 5.7 £+ 4.2

74% patients reached peak cumulative fluid overload
on day 7 or earlier



HaannwokK piANHN: CKINbKN?

Fluid overload is associated with impaired oxygenation and
morbidity in critically ill children® Arikan et al, Ped Crit Care Med 2012

80 mechanically ventilated children
Fluid Overload (FO%) = [(Fluid in — Fluid out) / Adm Wt ] x 100

Table 3. Relationship between total fluid over-
load percent and oxygenation index

Total Fluid Regression

Overload % Coefficient P
2.5% 0.05 76
5% 0.05 92
7.5% 0.05 .26 Total FO predicted Ol for that day
10% 0.08 38 and a dose-response relationship
12.5% 0.10 16
15% 0.12 004 was observed where FO%
17.5% 0.20 <.001 increased to 15% and greater
20% 0.31 <.001




HaannwokK piANHN: CKINbKN?

Research Article
Positive Fluid Balance Is Associated with Higher Mortality

and Prolonged Mechanical Ventilation in Pediatric Patients with
Acute Lung Injury

- W

o (=

1 J
—_

W
o
1

* The nonsurvivors in this study
received over two times the
amount of fluid per kg per day as
the survivors

Mortality (%)

[
o
1
—_

—
)
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Negative 0-20 2040 =40
Fluid balance (mL/kg/d)



PekoMeHA0BaHUN PECTPUKTUBHUN PEXUM MICAS

NOYaTKOBOI pecycumnTalil npyu ceENTUYHOMY LLOLII

Conventional vs. Restrictive Maintenance Fluid regime
in children with Septic Shock after initial resuscitation:
A Randomized Controlled Trial e.Benakatti, s singhi, etal, Pcom 2014

101 children with septic shock after 24 hours
54 — Restrictive fluid group 47 — Conventional fluid group

* The primary end point: Length of PICU stay

* Secondary end points:

o All cause mortality (60 days) o Shock free days

o Organ failure free days o  Measures of lung physiology

o Ventilator-free days o Incidence of AKI



PekoMeHA0BaHUMN PECTPUKTUBHUN PEXUM MICAS

NOYaTKOBOI pecycumTaLil npyu cCENTUYHOMY LLOLII

Protocol for fluid therapy

24 hours after initial resuscitation

Conventional
fluid group

Restrictive
fluid group

> Percent fluid overload l
v ¥
Eighty percent of daily
maintenance fluid
o UL estimated by H-S
10 % 20 % formula
Restriction of Plan A plus Plan A plus
fluid intake to 400 frusemide infusion frusemide infusion
ml/BSA/24 hours for next 4 hours for next 12 hours
(Plan A)

Estimate the percent fluid overload every 12 hourly




PekoMeHA0BaHUMN PECTPUKTUBHUN PEXUM MICAS

NOYaTKOBOI pecycumTaLil npyu cCENTUYHOMY LLOLII

Fluid balance in two groups

400,00 -o-|ntervention group -l-Non-intervention group

350,00 * +
300,00 T

250,00 M
200,00

150,00 *
100,00
50,00

0,00
-50,00 M—-—M
A

-100,00




PekoMeHA0BaHUMN PECTPUKTUBHUN PEXUM MICAS

NOYaTKOBOI pecycumTaLil npyu cCENTUYHOMY LLOLII

Organ failures

Table 1: Number of organ failures (Mean+ SD)
Day since
Restrictive group Conventional group P value
randomization
Day 1 2.1+ 14 2.7+1.3 0.021
Day 3 1.9+ 1.7 3.1+1.6 0.002
Day 7 0614 2.0£23 0.000
Day 10 04+ 1.3 1.4£2.1 0.005
Days since Table 2: Number of patients with multi-organ failure
P value
randomization Restrictive group Conventional group
Day 1 57.4% 61.7% 0.661
Day 3 53.7% 76.5% 0.006
Day 7 11% 46.8% 0.001
Day 10 11% 44.6% 0.013




PekoMeHA0BaHUM PECTPUKTUBHUN PEXMM MiCAs

NOYaTKOBOI peCYCLI,l/ITaLI,II [Npn CENMTNHYHOMY LLIOLI]

Fluid overload and lung

== Intervention group ==ll==Non-intervention group w=d==Intervention group =ll=Non-intervention group

8 g 20,00 o
7 - -
8 15,00 -
6 - [} &
5 5 2
b g 10,00
ol ¢ Z 8 =
: 5 & *® 1 P<o.001
5 a ¢E .
- =
' 8 20’00 ‘o‘o"\ %'05'0
VG,
0 . . . . . . . r r ) g § oﬂs\ o's\ Q's\ ds\ o o-s\ Q'S\ Q'S\ 0*5\ A\
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day — =
10 a Day of enrolment
8'm~—i=fnterventlon group =-ll=Non-intervention group 7
6,00 - % 5
5,00
= a
4,00 g3 '
— .!
2 3,00 % g 5 -
E 2w P>005—— & | P>0.05
E 1,00
0,00 - o




PekoMeHA0BaHUMN PECTPUKTUBHUN PEXUM MICAS

NOYaTKOBOI pecycumTaLil npyu cCENTUYHOMY LLOLII

Fluid overload and AKI

Creatinine

= Restrictive fluid group
Conventional fluid group



PekoMeHA0BaHUM PECTPUKTUBHUN PEXMM MiCAs

NOYaTKOBOI peCYCLI,l/ITaLI,II [Npn CENMTNHYHOMY LLIOLI]

Restrictive fluid strategy is beneficial during post

resuscitation phase in children with septic shock.

It decreases Length of ICU stay, improves lung function

Frusemide is safe and effective in small doses in

continuous infusion

critical care review

Negative Fluid Balance Predicts Survival
in Patients With Septic Shock*

At least one day of negative balance achieved by the 3™ day

of treatment — Good independent predictor of survival
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