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Normal Saline Vs Ringer’ s Lactate
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EvOo@pAEBIa AlaAUupaTa

* KoUOTAAAOEION

v KUplo ouotatiko to avopyavo dlag (r.x NaCL)

Hypertonic Isotonic Hypotonic

2500 mOsm/L  275-310 mOsm/L

QoHWTIKOTNTA TTAACHATOG 290MmOsm

« KOAAOEION

v' Meydlou MB oucieg >40000 Daltons
v" Exouv TNV Tdon va IopapéVouV 0ToV aYYELAKO XWPOo

v" MpokaAoUV OIOTEAECUATIKOTEPN EKTTTUEN TOU OYKOU
TIAQOLOTOG

V' Amouteital HKpOTEPN TOCOTNTA XOPNYOULEVOU OYKOU
*  Agukwpartivn
*  KAdouo MpwTeivwy MAAOUATOG,

*  Opéoko KatePuyHEVO TIAAOHA s‘ ‘Kn.n e

*  Aeftpdveg Zuoraon &vewmvou
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*  Y6po&ualBuAika apula

* [MoAuyeAivn

*  MavvitoAn
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KpuoTtaAAogidn AiaAvpaTta

The Default Choice:

v’ Crystalloids are most c_omr_n_onI?/
preferred due to wide availability, low
cost, and minimal risk of allergic

reactions
v'Crystalloids consist of:

water (H,O)

small electrolytes

® Infravenous Fluids .

rrrrrrrrrrrrr

~ Go% <F Body wamht is woler

wih Age. Gender, Bads habius 5 :,.m.un_...Q 15 % Intershal
5% plasma

* Routes -f gwing Fluids ?

- oral

2. inkrovencus IV L

3. Inkoperitoneum

U Intramecduliory Cinlve - osseouss

* Classification:

Further categorized based on
electrolyte composition, osmolarity,
and their metabolic effects in the

most often preferred due to their ease of body

administration

lower risk of allergic reactions

Crystalloid Solutions in Intravenous Fluid Therapy, StatPearls Continuing Education Activity | Rout, Patel, Davis (2025)



Ta mpwta BApata otnv evOoPAEBLa £éyxuon uypwv

Mia 1oTopia ATTOTEAEOUATIKOTNTOG KOl AOPAAELAG TTOU UETPA TTAVW ATIO EVOULON ailwva, koBltoTtwvtag Tto N/ S To o dokiuaousvo

1832

O Dr. Thomas Latta eloayetl TNV
eVOOPAEPLO £yxuaN GAQTOG Kall
VOATOG KATA TNV EMON Ui
XoAgpag oto ESippoupyo,

owlovtac (WEC.

LaTPIKO StaAvua otnv LoTopia

1888

O Hartog Hamburger opiceL To
0.9% NaCl wg "®ualoioyko”
emeldn dev MPoKaAel alpoAvon

TWV EPUOPOKLVTTAPWV in vitro.

O

O

1932

2AUEPQL

O duololoykog Opog TTAPAUEVEL
TO TILO EVPEWG XPNOLLOTIOLOVEVO
eVOOPAEPLO VYPO TIAYKOOUIWC,

owloVTOG EKATORHVPLO AOBEVEIC.

O

O Alexis Hartmann tpotomolei to

SixAupa Tov Ringer (1882)

TIPOCOETOVTOG YOAOKTIKO,

dnuovpywvtag To Lactated

Ringer's.

O'Shaughnessy (1831)

Latta (1832), O'Shaughnessy
(1831)
"Proposal of a new method of treating the blue cholera". The Lance



I Mati kaBepwOnke to 0.9% NaCl;

@ Epyactnpraki Aodalera: Asv TipokaloUoe AUoN Twv EpuBpwv atpoodatpiwv in
vitro
L)) Hamburger's Rule: OswprBnke "adtadopo” (indifferent) uypo yLa tov opyavio

A MAdavn: O opoc "PpuoloAoyLlkoc" dev exeL BLohoyLkn BAon otov avlpwTio

Awad et al. (2008), PMC4794509
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In Defense of Normal Saline
Our Perspective

Basserrr Milkhael., "< David L.R. Steele,. 2 and Andrew Z. Fenves™ =

CJASMN 17: 5858520, 2022, doi: https: /" /doi.org /10.2215,/CJIN. 104005821

v Ta TEAeuTaia XpOVLI UTIAPXEL EVTOVN TAON

avTikataotoaong touv Normal Saline (N/ S) amnto

To ZUVXPOVO Debate LooppoTinpeva SltoAvpata (Ti.x. Ringer's Lactate, Plasma-
Lyte)

H kKAwikn AOYIKN TIPETIEL VA UTTEPEXEL TWV AKAUTITWY XAYyopiOpnwv



To Zuyxpovo Debate

v To 0.9% NaCl &ev eivat “"to&wko™’
v' H oToxeupevn Xpnon Tou TIXPOPEVEL AVAVTIKATAGTATH

v OL HEYAAEC TUXOLOTIOLNMUEVEG HEAETEC BEV ATTOSEIKVUOUV ATIOAUTH UTIEPOYXN

TWV LOOPPOTINHEVWVY OLOAVUATWY OTNV OALIKN BvnNToTNTX

CJASN 17: 588-590, April, 2022 In Defense of Normal Saline, Mikhael et al. 589



Baoka XapaKktnpelotika AtaAvpatwyv

Normal Saline (0.9% NaCl) Ringer's Lactate (RL)
To TAé0V TP S 0T LOKO KoL @ MpowBsitat wc "looppotnpévo” oA
OOKLHOAOHEVO KPUOTOAAOELOEQ KPLPEL KIVOUVOUG

Avéc v AtKoU
@ TMpoKaAel NTILAL LTTEPXAW PALULKH UEAVEL TOV KIVOUVO EYKEPAALKOU

oWNHaTog

SHGHEA (P! Gl | TG @ lepiexet TaAoKTIKO/OEIKA WG

ME® ,
(] 1543 mEqg/L N&tplo (Na+) puBulotika (buffers)

@ 154 mEqg/L XAwpto (Cl-) @ XopnAoTeEPN TEPLEKTIKOTNTA OF

© YrepwouwTikéd os ox£on e TO xAwpto (109 mEq/L)

Ringer (mpootacia eyke@Aaiov) © Mzwwvel TNV WOPWTIKOTNTA TOV

TIAQOOTOG



2uykplon KpuotaAAostbwv

NMapapetpog NMAcopa 0.9% NaCl Ringer Lactate

Natpro (mmol/L) 135 - 145 154 130

XAwpro (mmol/L) 98 - 103 154 109

KaAwo (mmol/L) 35-50 0 4

pH 74 5.5 6.5

AcféoTo 1.5mmol/L Ommol/L 2.2 - 2.6 mmol/L
PuOpuiotng (Buffer) ALTTOVOPOaKLIKA Kaveva [oAOKTIKO (Lactate)

275 - 295 mOsm/L 308 mOsm/L

QoUWTIKOTNTA 273 mOsm/L (YmtoTtovo)



[ati To "Balanced" dgv elval Tavta UOLOAOYLIKO:

O Kivéuvocg tnc Ayyelod1aotoAn¢

Ta looppornueva StoAvpata (OTTwg To Ringer's)
TIEPLEXOVV PUOULOTIKA SLOAVUOTO OTIWG TO

o&ko aAag (acetate).

@ To acetate SlaOeTEL YVWOTEG

AYYELOOLAGTAATIKEG LOLOTNTEG (16N ATO TO
1979)

@ Xt Papewg IACKOVTEG (TLX. onYn,
alpoppayia) n Eavikn ayyelodlaotoAn
glval oAEOpLa

@ To Normal Saline otepeital TéTOlWV
ATIPOPAETITWY TIAPAYOVTWY, SLATNPWVTOG

TNV Qipoduvauikn otadepotnta

from heart

@ Encyclopadia Braannica, Inc.



Cautions in Special Populations

Heart Failure & CKD

v’ Patients have limited cardiac
reserve and impaired excretion.
Excessive IV fluids trigger
pulmonary edema and
hypertension

v Require slower rates, smaller
boluses, and continuous

hemodynamic monitoring

Cirrhosis

v’ Patients exhibit reduced effective
arterial volume but total body fluid
overload (ascites)

v’ Large-volume NS infusions worsen
ascites and dilutional hyponatremia

v" Fluid restriction is often necessary



v' «H @uololoyia suvoei Ta iIcoppottnuéva diahipara (RL) og
TTEPITITWOEIC aNWYNGS, MEYAAOU OyKou avalwoyovnong Kai

QATTOPUYINC 0CEWONG»

v TaTi va xopnynooupe éva ayyelodiaoTaATIKO (acetate) o€
BapEwc TTaoxovTec aobeveic; looppotrnuévo, Nai.

duoloAoyikd, Oxi!

Dr. Jan van der Meulen, MD.,



Xpnoeig Tou Normal Saline (N/S 0,9%)

1. AvamrAnpwon vypwyv: XpnoIJoTTolEiTal yia TN Bepartreia TNS a@udATWOoNG
KAl TNG UTTOOYKAIMIAG MEXPI TV OTTOKATACTAON TOU OyKou Kail TnG Al

2. Metayyion aipartog: Eival o yovog opog TTou UTTopPEi va Xopnynobei Tautdxpova Pe
TTPOIOVTA AiaToC OTNV id1a GAEPRIKA YPAPUN

Evw avTiBsta 10 aigfeatio ato Ringer's umopei va SEGUEVTEL TO KITPIKO QVTITINKTIKO TOU

aUATOG, TIPOKAAWVTAG UtkpoBpouBoug
3. MAvoeig: XpnoluoTrolEiTal yia Tov KaBapioud TPAUPATWY 0@OaAuwy N yia
PIVIKEG TTAUCEIG

4. A1oAUTNG @appAaKwV: ATTOTEAEI TO HECO YIa TNV EVOOQAERIa Xoprynon
TTOAAWYV QAPUAKWYV

Dapuoakeutikn AovpuBatotnta: [10AAG Kplowo (PAPUOKO EIVOL XOUUBATA UE TA GAXTA TWV
"balanced" vypwv (m.x. kivduvog kaBidnang)



R E S U s C T A T oM 215 (2025 1107 70

Aovailable online at Science Direct
EURCPEAMN
— — RESUSCITATION
Resuscitation @v%mwm
jourma Il homepage: wvwww._ e Isevier.com/locate JSresusc itation
Practice Guideline
Euaropean Resuscitation Council Guidelines 2025 [ .
Executive Summary [ e |

Normal Saline vs Ringer Lactate

H Yrtepaotuion tou Normal Saline (0.9% NaCl) otnv Avadwoyovnon

European Resuscitation Council (ERC) 2025 Guidelines M”



To KAwwko Debate

2T oLuyXpPovn KAWIKN TIpaén, Ta
"looppornueva” StoAvpata (T.X. Ringer
Lactate) mpowBouvtal cuxva evavTl TOU

dualoloyikou Opov (0.9% NaCl)

Q0TO00, OTLC O&ELEC KATAOTACELC
anelANTIKEG yix T {wn (XvaKoT, 0K,
Tpavpa), To Normal Saline mapapevel vag
OVOVTIKOTAOTOTOC TTVAWVOC OTLC

KatevBuvtrpleg odnyleg

O Puacloloyikog Opog eival

ac@aAng, TPoBAEPLHOG KOl
(PUOLOAOYLKX UTTEPEXEL TOU
Ringer Lactate o€ KpiolEG
(PACELC TNG
KOPOLOOVOTIVEVOTIKNG
avalwoyovnong Kot TNG META-

QVOKOTILKNG PPOVTIONC



Odényiec ERC 2025: Yypa & Avalwoyovnon

Mpwtn MNPappn oto Xok: To ERC cuvioTta TNV Guecn XpHon LGOTOVWY
KPUOTAAAOELOWYV YIO TNV TOXELD ATIOKATAOTOON TOU EVOOQYYELOKOU OYKOU
0€ UTTOOYKOLULKO 1 QVOPUACKTIKO COK.

0.9% NaCl wg Mpoétumo: O PuUGLOAOYIKOG 0POC AVAPEPETAL PNTA WG TO
kKaBlepwpuevo dlaAuvpa xopnynong (bolus), AOyw tng apeong dpaaong tov
OTNV APTNPLOKI) TIEDN.

ZupBatotnta: Kata tn diapkelax Tou ALS (Advanced Life Support), to 0.9%
NaCl xpnowuotmoleital pe ao@aAsia yux 1o "EemAvpa” (flush) twv

eEVOOPAELLWV POAPUAKWV (TL.X. AOPEVAALVN, apLodapovn).



Meta-avakonikn @povtida (Post-ROSC)

Meta tnv Emavagopd AuBopuntng
KukAogopiag (ROSC), o eyke@aAog sival

eEAUPETIKA ELOAWTOC

O Kivéuvog tou Ringer Lactate:

To Ringer Lactate sival oxXeTIK&
untotovo (~273 mOsm/L). H €yxuar| Tou
UTIOPEL VO TIPOKOAEDEL HETAKIVNON
VOOTOG OTOV EVOOKUTTAPLO XWPO,

ETILOELVWVOVTOC TO EYKEPAALKO OidNpa

To Normal Saline (~308 mOsm/L)
T(POCTUTEVEL TOV EYKEPAAO
Swatnpwvtag Tnv

WOHWTIKOTNTA.



Tpavpa & Zuppatotnta pe MNapaywya Alpatoc

Awpoppayiko 2ok: To ERC Sivel eppacn atov EAEYX0 TNG ALLOPPAYIOG KOL TNV TOUTOXPOVN

avavnyn HE TTIAPAYWYA QULOTOG KOl KPUOTOAAOELSN)

To MpoBAnua Ttou AcBeotiou: To Ringer Lactate epiexel aoBéatio (Ca++). Auto
ATIAYOPEVEL TNV TAUTOXPOVN XOPNYyNor Tou OTNV (8L YPOUUN ME HETAYYIOELG AUATOC,

AOYW KvOUVoL TINENG (OECMELON UE TA KITPLKA TOL QLUATOC)

H Avon tou N/S: To Normal Saline sivat amoAvtTwg cupuato e ta
TIOPAY WY AULIATOC, KABLOTWVTAC TO, TO LOVAOIKO ATPOAEC KPUOTAAAOELDOEG

OTNV TOXELQ LETAYYLON TPOVMATIX



EUROPEAN

' RESUSCITATION
COUNCIL

'qai & reg,
B "

Fig. 1 - Chain of survival.

Fluids
e Give fluids during CPR only if cardiac arrest is caused by
hypovolaemia.

e Use either isotonic saline or balanced crystalloids for fluid infusion
during CPR.



KpaviosykepaAikec Kakwaoeic (TBI)

H ATtoAutn AvwtepoTNTA TOV

Normal Saline



Mpootaoia ano to EykepaAiko Oidnua

2e aoOeveig pe eyke@alAikn BAaBn i
EYKEPAALKO, N WOHWTIKOTNTA EIVXL KPIGLHUNG
ONUACLOG

Q1 Ringer's Lactate cuumeplpepeTal WG
UTTOTOVO SLAAVHA, CVEAVOVTOC TO VEPO
OTOV EYKEPOALKO LOTO

@ Obnysi o emidsivwon Tou EYKEPAALKOU
OLONHUATOG KOl OVENMEVN EVOOKPAVLX TTLEDN
(ICP)

@ To Normal Saline Siatnpsi oxeTika

VYNAOTEPN WOPWTLKOTNTA,

TIPOOTATEVOVTOG TOV EYKEPAAO

Rowell et al. 2016



The Prospective, Observational, Multicenter, Major Trauma
Transfusion (PROMMTT) Study: Comparative Effectiveness of a
Time-varying Treatment with Competing Risks

YoBapa apvntikd AmoteAeopata pe LR og TBI
H xopriynon Lactated Ringer's

. : : TIDOVOOOKOUELOKA O aoBsveic ue
v’ TIPOOTITIKN, TTOAUKEVTPLKI LEAETN P M ot

nopaTAPNONG oofapn Kpavioeyke@aAikrn Kakwan
v 1245 aoBeveic (TBI) oxetioTnke pe adEnon tne
v TNOAUTPOUMOTIEC UE OVAYKN BunowuéTnTac 30 NUEPGV, o

xopnynonc RBC/FFP/PLTs

oLykplon pe to Normal Saline

(Adjusted HR: 1.78, p=0.035)



DlaetesCare 1. ITDITiabetes Care immm the FHospital:-
Staridar-ds of Care imnxy IDiabetes —
=202

Dicabhaetes Coare 22O 6 Q¢ Serpapeaf. A P-SI; 32 S I35 | FArtps oo daoali. org 2 O, 22237 ol Zs—-SOd &
Standards of Care
in Diabetes—2026

oo
AR
e

AwapBntikn Ketoéewon(AKO- DKA)

Tu Aéve Ol TPAYHATIKEG KALVIKEG KATEVOUVTHPLEG 0ONYiEg?

American
A Diabetes
.Association.



Normal Saline:
To Xpuoo Mpotuno otnv DKA

Nati o PucloAoyikog Opog TAPAEVEL N TTPWTH ETTLAOYN OTH

dwaxeipion tng dtafnTikng oééwong



Awoxeiplon tng DKA (ADA 2024)

@ AUECN ATIOKATAOTOON TOU
EVOOQYYELOKOU OYKOU

o BeATiwon TNG VEPPLKNG apdELaNG KOl
OTIEKKPLOT KETOVWV

&) Melwaon TwV aVTAYWVLIOTIKWY OPUOVWV

TNG WWOOULALVNG

Pancreas
c°""| tler-regulatory/ Insulin **

— e
~ nlv i -
Aaa’ by Ll

¢

Glucagon
Cortisol

Growth Hormone
Catecholamines

. Hormone-sensitive
lipase activation

adipose tissue

e '\

Fatty acids  Prostaglandin
E+l

|

Nausea/ Vomitin
Abdominal pain

Loss of vasc. ton




KAwvikn looduvapio: Xpovoc EmiAvonc

ZUM@PWVA LE L0 TEAELTALO LETA-OVAAUGCN OEV UTTAPXEL OTATIOTIKA CNUAVTLKN SLa@OpA OTO

Xpovo emiAvong tng DKA

Normal Sline (NS

Balanced Solutions (BES) 13.0 Qpec

*MD: -1.63h (95% Cl: -7.66 - 4.41; p=0.60)

(Gupta et al. 2025)



Awapkela NoonAeioc

Anodedeypevn Acpalela

O H emtidoyn vypou (N/ S vs BES) &gv
O /o emnNPEA{EL TN TUVOALKN OLXPKELD

TIOPAOVNG OTO VOGOKOUELD

2TUTIOTIKN Alx@popa

MD: -0.07 nuépeg (p=0.73)

O @uatoAoyikog Opog sivat e€loou amoTeAsauaTikog yia Tnv £§odo Tou aagbevoug



MAgovektipato tov Normal Saline

AodaAsla

Mn&evikog Kivouvog yix
METAPOALIKEG ETUTTAOKEG
Ttov OXeTI(OVTAL PE TO
YOAOKTIKO (lactate) oe

NTATLKN SVCAELITOVPYI

Nati N/ S 0.9%;

$
<=

Owovopuia

BeAtiotn Xxpnon mopwv

Xwpig cupPiBacuovg
OTO KAWVIKO OTOTEAETUO

MpwTtoKkoAAa

[MANpN¢ cupfatotTnTa
UE T UTIAPXOVTA
VOOOKOUELOKX
TIPWTOKOAAQ KOl

QVTALEG £YXLONG



2UYyKplon EmutAokwv

ETuumAokn Balanced (BES) Normal Saline (NS) P-value
YrokoAlapia 2uxvn MNapouola 0.77
Ne@pikr) BAaBn (AKI)  XaunAn Napopola 0.55
OvnTtoTnNTA XopunAn MNapopolx 0.43
Kot Tax dvo
UYypa& £lval
Z'Ul.l.'l'tépaal,la sziaou ao-(PaAr'] Meta-analysis 2025

ywx tTnv
avavnyn DKA



YriepyAwpatpia: M00og vs Mpayportikotnta

6%

Blroxnuikn vs KAwikn Ewkova

Av kol 0 NS TpoKoAEl TTOUPOSIKAX

vPNAOTEPO XAwpLo Kat xapunAotepa HCO3:

* H oswon sival avtomeplopt{Opevn
* Aev emnpeadel TNV KAWIKN €KPaon
\ * Aev koBuotepel TNV €€0do amo tn MEG

2015 2016 2017 2018 2019 2020 20"
‘nal Trials
“=as & Systematic P



H E¢EAEN Twv Oénywwv (ADA)

2009 2024 2025 2026

N/S wg KVpLo VypPO ErpeBaiwon N/ S Baoel Meta-avaiuon: N/S ao@oing & Standards of Care: NS mapapével

avavnyng SLBECIOTNTAG/KOGTOUG QTIOTEAEOPATIKOG otaBepn emiAoyn
M M Y



I KateuBuvtnpieg Od6nyiec ADA 2026

o NMpwtn EmAoyn: O aAyopiBuog ADA 2026 (Fig. 16.1) opicet pnta tn Xxprion 0.9% NaCl ywa tnv
QPXLKN QVTILETWTILON TNG 0OPAPNE UTIOOYKALULOC,
© Puopoc Xopnynong: MNpoteivetal n evapén pe 1.0 L/h yua TNV TaxEl0 ammOKATACOTACN TOU

EVOOQYYELOKOU OYKOU.

o ArtoteAeopatikotnto: H xprion NaCl 0.9% eivat n TAcov peAetnuevn peBodog yla tnv

OTTOKOTACTACN TNG LOTIKNG apdevong otn AKO.



I Antokataotacn Evéoayyetakou Oykou

5348 Diabetes Care in the Hospital

Diabetes Care Volume 49, Supplement 1, January 2026

Taxeia Avavnyn

L.V. Fluids ] Insulin | Potassium
1 1 1 - 3
wonn | [ Moz | [ we | [t
/ /4 I Determine hydration status l‘ﬁ l l l
2Tn AKQO, n tpoTEPALOTNTA ELVAL N Cocomr ] (e ] [vere ] |
s.c. insulin i.v. insulin i.v.iinsulin K- <3.5 mmaol /L
] , I I I I T I
. " P Consider 0.1
OTOKATAOTAON TNG KUKAOWQOPIXC poviemia | | nypoveiemia | | compramise | | mpiacactg | | witsroshon- | | Sagm | | mmouim s
" " b insulin analog a':t_""g |nsu|||_'| short-acting K= =3.5 mmol/L
as s.c. bolus as iv. bolus if insulin as (faster K-
ﬂ':ﬁ":;tsﬁ:gdil;‘! fixed=-rate i.v. raplacament
infusion® or will require
the infusion nurse-driven central venous
L DrD[l:H:i.:l with access)
. 0 0 D.Q%‘n::acl Hemu:l;'na'ni: oa u‘n;sfkg 0.1 unite/kg/h la!aev;::clleﬂn -
or gther 3 " id=acti - . lucose values
v" To Normal Saline mapapevel oTnV KUKAOPOpPIX e ok’ | | R | | grorcaeena | (0 < sas0
Sivmians | | i T
o o every 2 h nurse-driven
tocol with i
TILO XTTOTEAECUATIKA AOYW TNG svarauie it K
rate based on each liter of iv.
glucose values fluid as needed
to keep serum
4 4 w ¢ - K- betweean 4
wo“leKOTnTGC TOU (308 mOSm/L) 0.9% MaCl or other crystalloid at a clinically When glucose reaches <250 mgidL, reduce short=- and 5 mmalit
appropriate rate aiming to replace 50% of the acting insulin dose to 0.05 unitsfkgih i.v. (or 0.05
estimated fluid deficit in the first 8-12 h units/kg/h or 0.1 units/kg every 2 h 5.c. in “mild” DKA) .
¢ or nurs e=driven protocol with a varable rate based
J4 ¢ 0/
2t10x0¢: AvanAnpwon tov 50% tou

EAAEIHPATOG VYPWV OTIG TIPWTEG 8-12 wpEg,

ontw¢ opiletal amo to Consensus ADA 2024

When glucose reaches <250 mgidL, add 5% or
10% dextrose to the 0.9% NaClicrystalloid
In euglycemic DKA (gucose <200 moldL and
positive BOHB), 5% or 10% daxtrose needs
to be started alongside 0.9% NaCl/cry stalloid
at the start of the insulin treatment

on glucosa values

1

-

DKA

HHS

Keep glucose between
150 and 200 maidL

until resolution*

Target glucose to
between 200 and 250
mgidL until resclution*

L

3

1

K= =5.0 mmol/L

Start insulin,
but do not
give K*; check
sarum K-
every 2 h

*

Check alectrolytes, kidney function, venous pH, osmolality, and glucose every 2-4 h until stable. After resolution of DKA or HHS and when individual is able
to eat and drink, initiate s.c. multidose insulin plan. To transfer from iwv. to maintenance s.c. insulin, continue i.v. insulin infusion for 1-2 h after s.c. insulin.

]

150 ma/dL = 8.3 mmol/L

200 mgfdL = 1.0 mmal/L
250 mg/dL = 13.8 mmeol/L
300 mgldL = 166 mmol/L

Some have recommendad that insulin be withheld until glucose has stopped dropping with fluid administration alone.
* Definitions of resclution (use dinical judgmeant and do not delay discharge or level of care if these are not met):
» DKA: Venous pH >7.3 or bicarbonate =18 mmol/L and plasma/capillary ketones <0.6 mmal/L
HHS: Calculated serum asmolality falls to <300 mOsm/ikg and urine output is 0.5 mLkah and glucose is <250 mg/dL



"O QuaotoAoyikoc Opoc mapaueVvel ptor aélomion,
ao@AANC Kol OLKOVOULKA aTtoOOTLKI ETILAOYN, XWPLC
Kaulor artoOeOELYUEVN KALVIKN) UOTEPNON EVAVTL TWV

Loopportnuevwy dtaAvuatwy otn otaxeipton tnc DKA"

IJCCM 2025



AIOPOQ2H METABOAIKHZ
ANKANQ2ZH2



Tt Etva n MetaBoAwkn AAKaAwon;

Blroxnuika Kpttnpla

« pH aipatog > 7.45
 [MpwTtomaBng avénon HCO3-

* UVOOOG UTTOKOALOLMIO &

UTTOXAWP AL

UpToDate: Diagnosis of metabolic alkalosis



Mnxaviopot Epndavionc

1. ®aon Meveong 2. ®aon Awatipnong

ANULOVPYELTAL OTTIO ATIWAELN , , :
HOVPY O veppOg aduvaTel va aTTOPAAAEL

0&EWV (EMETOL, YOOTPLKN

avappoPnan) N xoprynon
SLOVPNTIKWYV TNG AYKLVANG.

TOL OAKGALX AOYW UTTOYKOILULOG

Kot BaBag EAAewPng xAwpiov.

Marino, P L. (2014). The ICU Book



I Mapayovtec AlatnPNONG

\& —

Yroykoupia ‘EAAeppa Cl-
Melwon GFR kai Avaykadel o€
VEQPLKNG dINBnaong emavappo@non Na+
SITTAVOPOKIKWV. ol pe HCO3-.
H?Eﬁ'é

b

YrokaAloupia

Evioxvel Tnv
KUTTOPLKN 0&Ewan
KO TNV TIopaywyn

HCO3-.
=



Normal Saline 0,9%

V4

'S

O¢epancia EkAoyng:

[la ™ xAwplo-gevaicOntTn aAKGAWGON

AvartAnpwaon Cl-: AlopBwvel tnv

UTTOXAWP AL AUECT

Ne@pkn Exkplon: Emitpemnet tnv

attooAr Twv TAcovalovtwy HCO3-

UpToDate: Treatment of metab oa.l'_ff alkalosis

"'Illﬂi_ [ =

slir allealacie




I H Znuaoia tou XAwpiou

H Ogpancia péMeL va 0TOXEVEL GTNV AVATTAPWON TOU EAAEIHUATOG XAwpPiov

ATtapaitnTn N TOUTOXPOovn S1opBwan TNEG VTTOKOALOLUIOG

1 5 4 Anokataotaon looppomiac

H xopriynon xAwplou oTtaEL TOV POUAO KUKAO. MOALG TO
mmol/L Cl- 610 EAAELPUO KOAVPOEL, O VEQPOC EVEPYOTIOLEL TNV TTEVSPLVN
N/S YLt TNV TaXELO ATTOBOAN OITTAVOPAKIKWY

Kraut & Madias, Metabolic Alkalosis: Pathophysiology and Management



[att OXI Ringer

Lactate; LT —

Lactated Ringer’s
Injection USP

A Avemapkég Cl-: Mapéxel povo 109

mmol/L, pn emapKeg ylx
OVOTIANPWON.

< Kivdéuvog Emideivwong: To ?
YOAQKTLKO PeTABOAIlETOL OTO e ™ =,

NTap Kol mapayetl véa HCO3-!

© JUVTNPEL TNV CAKGAWON aVTi Vo

N SlopOwVEL



| BASICS & PLUS: H Mey&An Avatpor)

BASICS (JAMA 2021): MeAetn o€ 10.520 aoBevelc. Kapia dtadpopa otn Bvnrotnta 90
NUEPWV LETAEL NS KAl LOOPPOTINUEVWY SLAAUUATWV.

PLUS (NEJM 2022): MeAetn o€ 5.037 aoBeveic. EmBefalwoe tnv amnouvaoia uttepox NG
twv "balanced" vypwv otn Bvntotnta A otn vedpikn BAARN (AKI).

—

Mnyn: Zampieri (2021), Finfer (2022)



To Debate Twv Yypwv otn Movada EvTaTikng Oepatreiag

JAMA | Original Investigation

Effect of Intravenous Fluid Treatment With a Balanced Solution
vs 0.9% Saline Solution on Mortality in Critically lll Patients
The BaSICS Randomized Clinical Trial

Fernando G. Zampieri, MD, PhD; Flavia R. Machado, MD, PhD; Rodrigo S. Biondi, MD; Flavio G. R. Freitas, MD, PhD;
Viviane C. Veiga, MD, PhD: Rodrigo C. Figueiredo, MD; Wilson J. Lovato, MD; Cristina P. Améndola, MD, PhD;

Ary Serpa-MNeto, MD, PhD; Jorge L. R. Paranhos, MD; Marco A. V. Guedes, MD, PhD; Eraldo A. Ldcio, MD, PhD;
Lucio C. Oliveira-Juanior, MD; Thiago C. Lisboa, MD, PhD; Fabio H. Lacerda, MD:; Israel S. Maia, MD;

Cintia M. C. Grion, MD, PhD; Murillo S. C. Assuncao, MD, PhD; Airton L. O. Manoel, MD, PhD;

Joao M. Silva-Junior, MD, PhD; Péricles Duarte, MD; Rafael M. Soares, PhD; Tamiris A. Miranda, MSc;

Lucas M. de Lima, IT; Rodrigo M. Gurgel, Biomed Sci; Denise M. Paisani, PhD; Thiago D. Corréa, MD, PhD;

Luciano C. P. Azevedo, MD, PhD; John A. Kellum, MD; Lucas P. Damiani, MSc; Nilton Brandao da Silva, MD, PhD;
Alexandre B. Cavalcanti, MD, PhD; for the BaSICS investigators and the BRICMNet members

The Balanced Solutions in Intensive Care Study (BaSICS)

Zkomoc¢: Na kaBopioel tnv enidpaon tng xopriynong BALANCED SOLUTION
(Plasma-Lyte 148) vs N/S 0.9% otnv 90-day emifiwon a.oBevwv o€ KploLun
KALVLKN KOTAOTOON

v' AutAf tTudA MeAétn
v' 0g 75 ICUs Bpali\ia

v 10520 aoBeve i(; JAMA. 2021;326(9):818-829, Published online August 10, 2021.



@ sama Network

QUESTION Among patients in the ICU requiring intravenous fluid challenges, does the use of a balanced solution compared
with saline solution (0.9% sodium chloride) improve 90-day survival?

CONCLUSION Among critically ill patients requiring fluid challenges, treatment with a balanced solution compared
with saline solution did not significantly reduce 90-day mortality.

POPULATION INTERVENTION FINDINGS
;O-O;

5865 Men 4655 Women

Deaths within 90 days

Balanced solution Saline solution

/11052 Patients randomized
1381 of 5230 patients died 1439 of 5290 patients died

. 10520 Patients analyzed

5230 5290

ICU patients with 21 risk factor ¥ 5
for worse outcomes who required (5, (T
fluid expansion and were expected  Balanced solution Saline solution . 126.4% "N - 127.2%.
10 Sty 1> Isotonic solution of pH 7.4 0.9% sodium chloride AT LA :
Mean age: r (infusion rate also randomized (infusion rate also randomized

ean age: 61 years and analyzed separately) and analyzed separately)

LOCATIONS Findings were not statistically significant
75 PRIMARY OUTCOME Adjusted HR, 0.97 (95% C1,0.90 t0 1.0
ICUs in Brazil 90-day survival

Zampieri FG, Machado FR, Biondi RS, et al; BaSICS investigators and the BRICNet members. Effect of intravenous fluid treatment with a balanced solution vs (,9% saline

solution on mortality in critically ill patients; the BaSICS randomized clinical trial. JAMA. Published online August 10, 2021, doi:10.1001/jama.2021.11684




Tapie 1. Daseunses LNnaracieristics Oo7T Fatentts 1in The intensive Care Unmit LicCu )y

Table 1. Baseline Characteristics of Patients in the Intensive Care Unit (HCL)

Characteristic

Balanced solution, No./total (25>

Saline solution, No./ftotal {25)7->

MNo. of patients
Age, mean (SD), v
Sex, No. (3£)
Female
Male
Admission type
MNo. of missing patients
Planned (elective surgery)
Unplanned<

5230
S0.9 (1L7.0)

2321 (a4.4)
2909 (55.6)

is
24915212 (47.8)
2721/5212 (52.2)

5290
G61.2 (16.9)

2334 (44.1)
2956 (55.9)

k- ]
2588/5281 (49.0)
2693/5281 (51.0)

w
MNo. of patients
No. of missing patients
Median (1QR)
SOFA score”
MNo. of patients
MNo. of missing patients
Median (IQR)
HKDIGO stage”
MNo. of missing patients
Sepsis
MNo. of missing patients
Traumatic br: iy
MNo. of missing patients
Hypotension™
MNo. of missing patients

Type of mechanical ventilation

Mo of missing patients

Moninwasive for >12 h

Invasive
Serum creatinine level, mean (SD), mg/dL
No. of patients

MNo. of missing patients

Cirrhosis or acute liver failure
Mo. of missing patients
Heart failure
MNo. of missing patients
Time from ICU admission to randomization, d
No. of patients
No. of missing patients
Median (2.5%-97 .526)

Administration of balanced solution
within the 24 h before enrollment™

RELATED ARTICLES =] mEDIA

FIGURES

Volume of balanced solutions adminstered
within the 24 h before enrollment

No. of patients
No. of missing patients
Median (IQR). mL

Administration of saline solution
within the 24 h before enrollment

MNo. of missing patients
Received any
Received > 1000 mL

Volume of saline solution adminsterad
within the 24 h before enrollment

No. of patients

No. of missing patients

Median (IQR). mL
Administration of any fluid within the 24 h
before enrollment

MNo. of missing patients

Received any

Received > 1000 mL

Volume of any fluids adminstered
within the 24 h before enrollment

MNo. of patients
Mo. of missing patients
Median (IQR), mL

5195
35
12 (8-17)

5195

35

4 (2-7)
1683/5198 (32.4)
32

DEGSS2L2 (18.5)
18

24FF5212 (4.7
18

31615211 (60.7)
19

18
332/5212 (6.4}
23045212 (44.2)

5187
a3
1.2 (0.9)

4139FSLET (FO.8)
T195187 (13.9)
3295187 (6.3)
1325212 (2.5)
is

S93F5212 (11.4)
is

5212

O (O-1)

1l SUPPLEMEMTAL CONTEMT

5212
is
O (0-1500)

18
1987/5212 (38.1)
935/5212 (17.9)

5212
is
O (0= LO00)

18
3S51/5212 (68.1)
2327/5212 (44.6)

5212
18
1000 (O-2500)

JAMA

5271
29
12 (8-17F)

5271 1
29 .
a4 (2-7)

1765/5265 (33.5)

s 2.
1L015/5280 (19.2)

10

236/5281 (4.5)

k-

3195/5280 (60.5)

10

k=]

34175281 (6.5)
2340/5281 (44.3)

5247
b 4
.

1.2 (0.9)

w

QLG22 FS247F (FO.3)
F20/5247 (13.7)
3I6S5/5247 (7.0)
13S5/5281 (2.5)

k- ]

S43/5281 (10.3)

” 5.

5281

O (O0-1)

5280
10

0 (0-1500) 6
.

10
197 1/5280 (37.3)
99,5280 (18.8)

5280
10
O (0-1L000)

10
3609/5280 (68.4)
242375280 (46)

5280
10
1000 (0-2500)

>65Yy;

hypotension (mean arterial pressure <65 mm
Hg, systolic blood pressure <90 mm Hg, or
vasopressor use at any dose)

sepsis

required mechanical ventilation or
noninvasive mechanical ventilation (including
high-flow nasal cannula) for at least 12 hours
early signs of kidney dysfunction (oliguria
[urine output <0.5 mL/kg/h for >3 hours] or
serum creatinine level >1.2 mg/d for women
or >1.4 mg/dL for men)

had liver cirrhosis or acute liver failure



Characteristic

Balanced solution, No./total (%)?

Saline solution, No./total (%)b

Administration of balanced solution
within the 24 h before enrollment”

No. of missing patients
Received any
Received =1000 mL

Volume of balanced solutions adminstered
within the 24 h before enrollment

No. of patients
No. of missing patients
Median (IQR), mL

Administration of saline solution
within the 24 h before enrollment

No. of missing patients
Received any
Received >1000 mL

Volume of saline solution adminstered
within the 24 h before enrollment

No. of patients
No. of missing patients
Median (IQR), mL

Administration of any fluid within the 24 h
before enrollment

No. of missing patients
Received any
Received =1000 mL

Volume of any fluids adminstered
within the 24 h before enrollment

No. of patients
No. of missing patients
Median (IQR), mL

18
2503/5212 (48.0)
1626/5212 (31.2)

5212
18
0(0-1500)

18
1987/5212 (38.1)
015/5212(17.9)

5212
18
0(0-1000)

18
3551/5212 (68.1)
2327/5212 (44.6)

5212
18
1000 (0-2500)

10
2561/5280 (48.5)
1692/5280 (32.0)

5280
10
0(0-1500)

10
1971/5280 (37.3)
994/5280(18.8)

5280
10
0(0-1000)

10
3609/5280 (68.4)
2477/5280 (46)

5280
10
1000 (0-2500)

There was no significant interaction between the 2
interventions (fluid type and infusion speed;

P =.98)

Planned surgical admissions represented 48.4% of
all patients

Patients in both groups received a median of 1.5 L
of fluid during the first day after enrollment

By day 90, 1381 of 5230 patients (26.4%) assigned
to a balanced solution died vs 1439 of 5290
patients (27.2%) assigned to saline solution
(adjusted hazard ratio, 0.97 [95% Cl, 0.90-1.05];
P=.47)

There were no unexpected treatment-related
severe adverse events in either group



| A| Fluid infusion

B | Serum chloride levels

[] saline solution [ Balanced solution

— 1 CI N/S> Balanced

2.5+ 130+
Type
2.0+ [ | study fluid 1204
— ] Open crystalloids -T'D_-.
ﬁ . o}
3 1] [l other fluids E 110
Y= (%)
= =
D =
3 k=)
N =
= J =] i
= 1.0 e 100
> =
= &
0.5- 90
0- 80
Saline Balanced Saline Balanced Saline Balanced Saline Balanced
solution solution solution solution solution solution solution solution
I L ] \ | \ |
Day1 Day 2 Day 3 Day 7
No. of patients No. of patients
Saline solution 5206 4482 3331 1509 Saline solution
Balanced solution 5132 4449 3328

Baseline 1 2 3 4 5 6 7
Day

2054 2163 2051 1407 595

1476 Balanced solution 2067 2126 1989 1368 583



Cumulative mortality, 26

No. at risk
Saline solution
Balanced solution

40-

Saline solution
—— Balanced solution

30+
20+
10-

) Adjusted hazard ratio, 0.97 (95% Cl, 0.90-1.05); P= .47

0 15 30 45 60 75 90
Time, d
5290 4492 4172 4034 3937 3875 3829
5230 4407 4139 4004 3922 3863 3821

4.

Patients with acute kidney injury who
required or who were expected to require
kidney replacement therapy within the 6
hours after admission were excluded as
were patients with severe electrolyte
disturbance

suspected or confirmed brain death
those receiving palliative or comfort care
only

those previously enrolled in the trial



Table 2. Primary, Secondary, and Tertiary Outcomes Comparing a Balanced Solution With Saline Solution (0.9% Sodium Chloride)

Outcomes

No./tatal (%)

Balanced solution

Saline solution

Absolute difference (95% CI)

Effect measure (95% Cl)

Primary outcome
90-d Mortality®
Pvalue

1381/5230(26.4)

1439/5290 (27.2)

-1.0(-2.9t00.8)

HR, 0.97 (0.90 to 1.05)
47

Secondary outcomes

Incidence of acute kidney failure with need for kidney replacement therapy
within 90 d per 1000 patient-days

Atday 1
At day 2
At day 3
Atday 7

AKI-RRT

In the hospital (21 episode during stay)

Acute kidney injury assessed as KDIGO stage 22°

At day 3
Atday7

KDIGO stage =2 or death
At day 3
Atday 7

Total SOFA score at day 3°
No. of patients
Median (IQR)

SOFA score >2 at day 3
Cardiovascular?
Neurclogical®
Coagulation®
Respiratory®

Hepatic"

Total SOFA score at day 7°

No. of patients
Median (1QR)

SOFA score >2 at day 7
Cardiovascular?
Neurological®
Coagulation
Respiratory®

Hepatic"

AKI £ Death

SOFA

Score
+
TBI

Days not requiring mechanical ventilation within 28 d

No. of patients

414/471(0.88)

28/5218(0.5)

115/5174(2.2)
181/5052 (3.6)
267/4808 (5.6)
393/5218(7.5)

850/3128(27.2)
276/1180(23.4)

851/3128(27.2)
278/1180(23.6)

3789
4(2to6)

1319/3789 (34.8)
654/3789 (17.3)
163/3789 (4.3)
266/3789 (7.0)
44/3789(1.2)

1531
4(2to7)

420/1531 (27.4)
492/1531 (32.1)
62/1531(4.0)
171/1531(11.2)
25/1531(1.6)

5217

445/476 (0.93)

30/5287 (0.6)

137/5242(2.6)
213/5123(4.2)
314/4884 (6.4)
427/5287 (8.1)

859/3094 (27.8)
273/1170(23.3)

865/3094 (28.0)
275/1170(23.5)

3846
4(2to6)

1271/3846 (33.0)
636/3846 (16.5)
163/3846 (4.2)
258/3846 (6.7)
49/3846 (1.3)

1594
4(2to7)

409/1594 (25.7)
415/1594 (26.0)
70/1594 (4.4)
154/1594 (9.7)
27/1594(1.7)

5287

-0.05(-0.15 to 0.06)

-0.5(-1.5t0 0.4)

-1.9(-4.0t00.2)
-1.5(-3.6t0 0.6)

-1.9(-4.0t00.2)
-1.5(-3.6t00.6)

0.09(-0.02t0 0.16)

1.7(-0.4t03.9)
0.6 (-0.8t01.9)
0(-0.800.9)
0.2(-0.7t01.1)
-0.1(-0.5t00.3)

0.27 (0.08 to 0.45)

2.0(-1.0105.1)
50(2.3t07.8)
-0.1(-1.3t01.0)
1.3(-0.4t02.9)
0(-0.6100.6)

0.14 (-0.35to 0.64)

RR, 0.95 (0.83 to 1.08)

OR, 0.93(0.81 to 1.06)

OR,0.99(0.88t0 1.11)
OR, 1.07 (0.88 to 1.30)

OR, 0.98 (0.87 t0 1.10)
OR, 1.07 (0.88 t0 1.30)

OR, 1.11(1.00t0 1.22)
OR, 1.06(0.93 t0 1.22)
OR, 1.02 (0.82 to 1.27)
OR, 1.04 (0.87 to 1.24)
OR, 0.94 (0.65 to 1.36)

OR, 1.14(0.97 to 1.34)
OR,1.40(1.18t0 1.66

OR, 1.01(0.73 to 1.39)
OR, 1.21(0.96 to 1.52)
OR, 1.04 (0.67 to 1.62)

Median (IQR) 27 (1310 28) 27 (1010 28)
Tertiary outcomes
Died

In the ICU 907/5218(17.4) 922/5287 (17.4) 0(-0.6t00.6) OR, 1.01(0.90t0 1.13)

In the hospital
ICU length of stay, d
No. of patients
Median (IQR)
Hospital length of stay, d
No. of patients
Median (IQR)

1177/5218(22.6)

5218
3(2to7)

5218
8(5to 18)

1217/5287 (23)

5287
3(2t07)

5287
9(5t018)

-0.6(-2.4t01.1)

0(-0.4t00.4)

-0.3(-1.1t00.5)

OR, 0.98(0.88t0 1.09)

MR, 0.99 (0.94 to 1.04)

MR, 0.98 (0.93 t0 1.03)

Abbreviations: HR, hazard ratio; ICU, intensive care unit; IQR, interquartile range; KDIGO, Kidney Disease:

Improving Global Outcomes; MR, mean ratio: OR, odds ratio; RR, risk ratio; SOFA, Sequential Organ

Failure Assessment.

 Fifteen patients had missing data and their information was imputed.

©Measured on specific day and not cumulative.

© Measures illness severity. Six organs or systems are assessed and each receives O points (no dysfunction) to
4 points (more severe dysfunction). The sum of the scores for all systems ranges from O to 24 a higher score
indicates more severe illness.

d Patient received 5 pg/kg/min or greater dose of dopamine, any dose of epinephrine, or any dose

of norepinephrine.

© Glasgow Coma Scale score was 9 or less.
! Platelet count was 49 000/pL or less.
& Ratio of Pao, to fraction of inspired oxygen was less than 200 mm Hg.

" Serum bilirubin level was 6 mg/dL (102.6 ymol/L) or greater.

Plasma-

0
0.9% NaCl Lyte

Napaperpog (90 npépeg)

Avaykn yia Ne@pikn 0.94 /1000 0.87 /1000
YTrokatdoTaon p-d p-d

Oteia Negpikr BAGBN (KDIGO

b 28.9%

27.8%

Kapia
OTATIOTIKA
ONUAVTIKNA

dlagpopa

Arrrhaoiaopog Kpeartivivng

Secondary Outcomes

v' 19 secondary outcomes were

evaluated
v’ 2 were statistically different between

the groups SOFA score at day 7 due to

a higher neurological SOFA score (>2) at

day 7
None of the secondary or subgroup analyses
demonstrated benefit with use of the balanced
solution



KpavioeykedpaAikn Kakwon (TBI)

Ekel Touv 0 Puacloroyikog OpOg LTIEPEXEL CAPWG

Ovntotnta 90 npuepwv:

« Qualoroyikog Opog: 21.1%

* looppomnuevo AwdAvpa: 31.3%

(p = 0.02)



Original Investigation

Effect of Slower vs Faster Intravenous Fluid Bolus Rates on
Mortality in Critically IllL Patients
The BasICS Randomized Clinical Trial

Fermnando G. Zampieri, MD, PhD1.Z; Flavia R. Machado, MD, PhD<->; Rodrigo S. Biondi, MD24 et al

=2 Author Affhliations | Article Information

Taxurnta Eyxuong

0 ‘EAeyxo¢ (999 mL/h) 0 Apyn (333 mL/h)

Ovntotnta: 27.0% OvntotnTa: 26.6%

OUTE N TAXVTNTA £YXUOTNG EMNPENCE TNV EMIBLWOT, EVIOXVOVTAG TNV XCPAAELX TWV

KoOLEpWHEVWVY TIPAKTIKWY BE N/S



2uptrepaocuara BaSICS

"Ye aoDevelc 0TNV EVTATIKI TIOU ATIALTOVV XOPNYNon Vypwy, N
X P OnN LoOPPOTINEVOL SLOAVpOTOG 8ev pelwaoe th Bvntotnta 90

NUEPWV OE GUYKPLON UE TOV (PUCLOAOYIKO 0pO 0.9%."
— JAMA 2021; 326(9):818-829
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Balanced Multielectrolyte Solution versus Saline in Critically
111 Adults

Simon Finfer, M.D., Sharon Micallef, B.N., Naomi Hammond, Ph.D., Leanlove Navarra, B.S.N
Rinaldo Bellomo, M.D., Ph.D., Laurent Billot, M.Res., Anthony Delaney, M.D., Ph.D.,
Martin Gallagher, M.D., Ph.D., David Gattas, M.D., Qiang Li, M.Biostat., Diane Mackle, M.N_,
Jayanthi Mysore, M.S., Manoj Saxena, M.D., Ph.D., Colman Taylor, Ph.D., Paul Young, M.D_, Ph.D.,
and John Myburgh, M.D., D.Sc., for the PLUS Study Investigators and the Australian
and New Zealand Intensive Care Society Clinical Trials Group®

SN X X

AN

« therisk of death or acute kidney injury with the use

of BMES vs N/S

mean (£SD) age 61.9+16.5 years
1948 patients = 38.7% women
The median APACHE Il score was 19 in both groups
Among 4899 patients
2216 (45.2%) were admitted to the ICU directly from the operating or
recovery room
3870 (79.0%) receiving mechanical ventilation
Plasma-Lyte 148 vs NaCl 0.9% w¢ Baciko - 2071 (42.3%) sepsis
uypo Bepartreiag - 24 hours before randomization, received similar amounts and types of IV
FLUIDS

5.037 Bapiwg TTAoXOVTEC EVAAIKES
53 ME® AuoTtpaliac NE€ag ZnAavdiag

[TOAUKEVTPIKN
TuyaloTroinuévn
AITAR TUQAR KAIVIKA HEAETN

ANENRNAN




M Saline group [ BMES group

A Concealed Trial Fluid Received in Each Group as Assigned

B_ Open-Label Saline Solution Received in Each Group

1.8+ 1.8+
1.6+ 1.6+
1.4+ 1.4+
w w
Jb.» 1.24 E‘ 1.24
= 10 £ 101
] ]
£ 08 E 08
= =
2 0.6+ S 0.6-
04- 04-
0.0- 0.0-
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Trial Day Trial Day
No. of Patients No. of Patients
Saline group 2446 2389 2154 1790 1412 1160 950 Saline group 2324 2273 2050 1710 1344 1105 906
BMES group 2450 2393 2148 1783 1430 1166 938 BMES group 2330 2275 2040 1700 1361 1114 894
C Open-Label BMES Received in Each Group D Other Open-Label Crystalloid Fluids Received in Each Group
1.3+ 1.8
1.6+ 1.6+
1.4+ 1.4+
w w
g 1.2 g 1.24
= 104 £ 101
[ ]
£ 0.8+ £ 08
= =
g 0.6- g 0.6
0.4+ 0.4+
0.2+ 0.2+
0.0 T e S S 0.0-
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Trial Day Trial Day
No. of Patients No. of Patients
Saline group 2324 2273 2050 1710 1344 1105 906 Saline group 2324 2273 2050 1710 1344 1105 906
BMES group 2330 2275 2040 1700 1361 1114 894 BMES group 2330 2275 2040 1700 1361 1114 894
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Volume of the Trial Fluids and Other
Crystalloid Fluids Administered during
the First 7 Days after Randomization



Probability of Survival and Odds Ratios for Death According to Trial Group

A Kaplan—Meier Estimates of the Probability of Survival

No. of Patients
BMES group
Saline group

1.00
0.90+
0.80

Probability of Survival

0.20
0.104

0.70
0.60
0.50
0.40
0.30

Saline group

BMES group

Hazard ratio, 0.99 (95% Cl, 0.88-1.12)

0.00

0

T T
10 20

2446 2119 2019
2430 2109 2015

T

T T T T

A
AI—I 7.45—
BMES group
Jé_ 7.40+ Saline group
o
53
-]
@
= 7.354
2
<<
7.304
Mean difference, 0.01 (95% Cl, 0.01 to 0.01)
0.00-— T T T T T T T
0 1 2 3 e 5 6 7
Trial Day
No. of Patients
Saline group 2272 2092 2251 1837 1405 1067 862 704
BMES group 2280 2103 2223 1818 1402 1066 834 691
B
CI 109+
- 108+ Saline group
3
j — 107
T 2
==
S35 106
©E BMES
4 group
g = 105
D
“ 104+
5 Mean difference, -1.99 (95% Cl, -2.21 to -1.76)
T T T T T T T T
0 1 2 3 4 5 6 7
Trial Day
No. of Patients
Saline group 2410 1998 2344 2044 1679 1330 1088 884
BMES group 2413 1996 2337 2043 1664 1344 1095 875
€
Creat 1.es-
1.60+ BMES group
< 1.55+
3 1.50]
] _ 1.45+
5 1.404
FE 1354
S = 1.30- Saline group
g 1.25+1
% 1.20+
1.15+
o Mean difference, —0.01 (95% Cl, —0.05 to 0.03)
T T T T T T T T
0 1 2 3 4 5 6 7
Trial Day
No. of Patients
Saline group 2388 1615 2315 2021 1671 1331 1097 876

BMES group

2391 1640 2305 2025 1662 1330 1087 866

B Subgroup Analysis of Death from Any Cause

Subgroup

Age
<65 yr
=65 yr
Sex
Male
Female
Kidney injury
Yes
No
Sepsis
Yes
No
Admitted from surgery
Yes
No
APACHE Il score
<25
=25

BMES Group

Saline Group

no. of events/total no. (%)

184/1250 (14.7)
346/1183 (29.2)

328/1531 (21.4)
202/902 (22.4)

160/468 (34.2)
361/1934 (18.7)

276/1068 (25.8)
254/1362 (18.6)

171/1087 (15.7)
359/1344 (26.7)

287/1753 (16.4)
243/678 (35.8)

188/1207 (15.6)
342/1206 (28.4)

323/1437 (22.5)
207/976 (21.2)

155/451 (34.4)
370/1931 (19.2)

265/1026 (25.8)
265/1386 (19.1)

179/1109 (16.1)
351/1304 (26.9)

275/1739 (15.8)
255/673 (37.9)

30 40 50 60 70 80 90
Days since Randomization
1983 1964 1949 1937 1922 1916 1906
1973 1952 1929 1913 1904 1890 1884
Odds Ratio (95% Cl)
:
—— 0.93 (0.74-1.16)
—— 1.06 (0.88-1.26)
1
1
1
1 s 0.94 (0.79-1.12)
R 1.09 (0.87-1.35)
1
1
. 0.98 (0.74-1.29)
—a— 0.97 (0.83-1.15)
1
1
1
— 1.01 (0.83-1.23)
I 0.97 (0.80-1.17)
1
1
o= 0.97 (0.77-1.22)
—— 0.99 (0.84-1.18)
1
1
1
— 1.05 (0.88—1.26)
— 0.90 (0.72-1.12)
r T 1
0.5 1.0 2.0
BMES Better Saline Better
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Table 2. Trial Outcomes.*

BMES Group Saline Group 0dds Ratio Absolute Difference

e ] — ks L No evidence that the risk of death or acute

Ry S S R kidney injury among critically ill adults in the

Adjusted 0.99 (0.86 to 1.14) -0.17 (-3.51t0 3.16)

i R I T ICU was lower with the use of BMES than with

Secondary analyses|

Secondary analysis 1 1.19 (0.96 to 1.46) 2.78 (-1.71t0 7.27) S al i n e

Secondary analysis 2 0.94 (0.77 to 1.15) -0.95 (-5.13 to 3.24)
Secondary analysis 3 1.06 (0.79to 1.42) 0.91 (-4.65 to 6.47)

Inverse probability of treatment weighting — no./total no. (%) 176/858 (20.5)** 298/1574 (18.9)** 1.06 (0.88 to 1.28) 1.01 (-3.49t0 5.51)
Other mortality outcomes
Death from any cause within 90 days after randomization 395/2433 (16.2) 371/2413 (15.4) 1.07 (0.91t0 1.25) 0.89 (-2.03 t0 3.81)

while in the ICU — no./total no. (%)
Death from any cause within 90 days after randomization 503/2433 (20.7) 511/2413 (21.2) 0.97 (0.85to 1.12) -0.49 (-3.83 t0 2.85)

while in the hospital — no./total no. (%)
Death from any cause within 28 days after randomization — 451/2433 (18.5) 445/2413 (18.4) 1.01 (0.87t0 1.17) 0.12 (-3.31t0 3.56) , ,

o tatal o () AgutepevovTa Normal Plasma- ZTATIOTIKN
Other binary outcomes o o o -

%)

Receipt of new renal-replacement therapy — no./total no. (%) 306/2403 (12.7) 310/2394 (12.9) 0.98 (0.83 to 1.16) -0.20 (-2.96 to 2.56) KaTaArl KTIKX Zn ps x Sa I ine (0'9 A’ Lyte 1 48 zn uaVTlKOTnTa
Receipt of vasoactive drugs — no. total no. (%) 2115/2453 (86.2) 2133/2448 (87.1) 0.92 (0.78 to 1.09) -0.85 (-4.06 to 2.36)
Continuous outcomes
Maximum creatinine level in the ICU during days 1to 7 — 1.76:1.44 1.75:1.43 0.01 (-0.04 to 0.06)

mg/d|
Maximum increase in creatinine level in the ICU — mg/d| 0.41:1.06 0.41£1.02 0.01 (-0.05 to 0.06)
Days alive and free of mechanical ventilation 68.3+33.4 68.2:33.4 0.06 (-1.79t0 1.91)
Days alive and free of vasoactive agents 69.9+32.9 69.9+32.7 0.03 (-1.80to 1.85) y . y
Days alive outside the ICU 65.3+32.8 65.3+32.8 0.05 (-1.77 to 1.87) Nea Evapzn N E‘Pler‘c 1 3 3(y 1 2 7(y P = O- 5 0 (M r]
Days alive outside the hospital 5294317 523315 062 (-1.15t02.38) A ° o ° ° 4

* L s sl Yrokataotaong (RRT) ONUOVTLKN)

Adverse events
Severe electrolyte or acid-base disturbance — no. 1 4
Cardiac arrest possibly related to trial fluid — no. 0 1
Drug precipitation in trial fluid — no. 2 0

* Plus-minus values are means +SD.

y
1 The differences shown are expressed as percentage points except for the differences in continuous outcomes. n apo po X
t P=0.90. [
The analysis was adjusted for sex, APACHE Il score at randomization, presence of sepsis, and source of ICU admission (after surgery or other). , , KA (AV) lKrI P = 0'4 6
Multiple imputation with 100 imputed data sets was performed to account for missing data on the primary outcome with the use of all baseline variables as predictors. M £v lo‘Tn Auzn on
Secondary analyses were adjusted for sex, APACHE Il score at randomization, presence of sepsis, and source of ICU admission (postoperative or other). Secondary analysis 1 ex- TTODE ia Kol (M
cluded patients who received 500 ml or more of a trial fluid (other than the one they were assigned to receive) as open-label treatment within 24 hours before enrollment. Secondary K 5 o Y p n
analysis 2 excluded patients who received 500 ml or more of a trial fluid (other than the one they were assigned to receive) as an open-label treatment in the ICU after randomization. pEaT wiv rl c pou U /4
Secondary analysis 3 excluded patients who received 500 ml or more of a trial fluid (other than the one they were assigned to receive) as open-label treatment either within 24 hours oT lc SUO Cr] HCXVT[KT])
before enrollment or in the ICU after randomization. y
* Data were weighted to account for patients in the BMES group who received open-label saline after randomization. (o) uassc




Kupio AtrotéAsopua: Ovnrornta 90 Hugpwyv

NMocoota semiBiwong kat oAkng Ovntotntag ot 90 nuépeg:

22.0% 21.8%

Ovntotnta pe PualoAoytko Opo (NS) Ovntotnta pe Plasma-Lyte 148

Odds Ratio: 0.99 | 95% CI: 0.86 - 1.14 | p= 0.90

Kapia utrepoxn Tou 1I00pPOTTNUEVOU DIAAUUATOC



Juprniepaocpato MeAetng PLUS

@ H X PN 0N LOOPPOTINHEVWYV TIOAVNAEKTPOAUTIKWY OLOAVUATWY EVOAVTL TOU
duaoiloAoyikov Opov dev petwvel T OvntotnTa 90 NUEPWV.

Q Aev MaPATNPNONKE KARIX SLaPOoPA OTNV ELPAVION OEELOC VEPPLKNG
BAGBNG N otnv avaykn evapéng RRT.

@ 0 Normal saline (0.9% NaCl) tapapevel pa eEALPETIKA ACPOAANG,
OTIOTEAEOUOATIKD, TIPOPAEWLUN KOl OLKOVOMLIKA 0pBAN eTLAOYN TIPWTNG

YPOMUNG.
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A Crossover Trial of Hospital-Wide Lactated
Ringer’s Solution versus Normal Saline

L. Mclintyre,? D. Fergusson,™?® T. McArdle,! S. English,? D_J. Cook,?
A.E. Fox-Robichaud,?* C. Martin,* ). Marshall,” M. Pugliese,®* K. Menon,*”
K. Thavorn,'? I.D. Graham,'* S. Hawken,* A. Iyengar,” K. Kyeremanteng,™”

R. Saginur,™® A_].E. Seely,'* |.G. Stiell,'* D. Bainbridge,® C. Weijer,*
and M. Taljaard,* for the Canadian Critical Care Trials Group

The effect of the use of lactated Ringer’s solution as compared with
normal saline averaged across all participating hospitals

N Engl J Med August 14 2025,



43.626
aoBeveig

7 Hospitals screened for participation

7 Underwent randomization

|

4 Were assigned to use normal saline
(period 1), then lactated Ringer's

solution (period 2)

|

3 Were assigned to use lactated Ringer's
solution (period 1), then normal

saline (period 2)

|

| |

l

15,141 Patients were 14,670 Patients were 12,250 Patients were 11,501 Patients were
admitted to participating admitted to participating admitted to participating admitted to participating
sites during period 1 site during period 2 sites during period 1 site during period 2
Patient ineligibility: Patient ineligibility: Patient ineligibility: Patient ineligibility:

1921 Had previous 1236 Had previous 1229 Had previous 712 Had previous
admission admission admission admission
within 90 days within 90 days within 90 days within 90 days

516 Were <1 mo 364 Were <1 mo 1832 Were <1 mo 1840 Were <1 mo

of age or had of age or had of age or had of age or had
missing birth missing birth missing birth missing birth
date date date date

9-13Werenot | | 3-11 Were not ™| 14-21 Were not | 16-22 Were not
Ontario resi- Ontario resi- Ontario resi- Ontario resi-
dents at index dents at index dents af index dents at index
admission admission admission admission

<6 Were excluded <6 Were excluded <6 Were excluded <6 Were excluded
owing to owing to owing to owing to
data-quality data-quality data-quality data-quality
concerns concerns concerns CONCErns
/

12,686 Total index admissions
were included in the
normal-saline group in
the primary analysis

12,854 Total index admissions
were included in the
[actated-Ringer's group
in the primary analysis

9163 Total index admissions
were included in the
lactated-Ringer's group
in the primary analysis

8923 Total index admissions
were included in the
normal-saline group in
the primary analysis

v open-label

v’ two-period, two-sequence, cross-sectional, cluster-
randomized crossover trial- Mepiodot 12 efdopadwyv yLa
KAOe SLaAuvpa, pe evolapeon nepiodo EkmAuong
(washout).

v 7 hospitals in Ontario, Canada, to use R/L or N/S

v primary outcome death or readmission to the hospital
within 90 days

v' Secondary outcomes length of stay in the hospital,
initiation of dialysis within 90 days after the index
admission, a visit to the emergency department

within 90 days and discharge to a facility other than home



Table 2. Summary of Cluster-Level Analyses of Primary and Secondary Qutcomes.*

Lactated Ringer's Normal Adjusted Mean Adjusted Relative
Solution Saline Difference Difference
Qutcome (MN=T) (N=T) (252 Cl) (252 CI)

Primary outcome
Composite of death or readmission within 90 days 20.3+3.5 21.4+3.3 —0.53 (—1.85 to 0.79) % 0.97 (0.90 to 1.05)
after index admission (26)

Secondary outcomes

Death within 90 days after index admission (24) 6.9+1.2 7.6+1.7 —0.26 (—0.95 to 0.43) 0.97 (0.89 to 1.07)

Readmission to hospital within 90 days after index 15.1+2.9 15.4+2.1 —0.06 (—1.78 to 1.67) 0.99 (0.87 to 1.11)
admission (26)

Emergency department visit within 90 days after 21.2+3.1 21.0+2.3 0.28 (—2.51 to 3.06) 1.01 (0.88 to 1.15)
index admission (26)§

Initiation of dialysis within 90 days after index ad- 0.5+0.3 0.6+0.5 —0.12 (—0.34 to 0.11) 0.99 (0.56 to 1.77)
mission (26)

Hospital length of stay (hr) 164.7+34.7 172.3+34.2 —0.002 (—0.006 to 0.002) LAY

Discharge to a facility other than home (%4) 15.4+4.8 16.2+4.6 —0.49 (-1.59 to 0.62) 0.96 (0.90 to 1.03)

v

H péon emritrrwon Bavarou | eTraveicaywyng evrog 90 nuepwv ATav 20.3% pe To NaAakTIKO diGAupa

Ringer ka1 21.4% pe Tov QuoioAoyiKo opod, eTIRERAIWVOVTAG TRV ATTOUCIA CAPOUG UTTEPOXNS

Arsixeng (evcdcgc 90 mMUEPp V) N2k Ttixdé Ringer DPUVCLOAOYLKOGC Op S
O&vatog (S6) 6.9 = 1.2 7.6 = 1.7
ETTavsiloaywyr oto voocokounseio (96) 15.1 = 2.9 15.4 = 2.1
‘Evapin alipokxk&Bapong (26) O.5 = O.3 0.6 = O.5

Ar&pkkeEwa voonAsiag (copeg) 164.7 = 34.7 172.3 = 34.2
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Balanced Fluid or 0.9% Saline
in Children Treated for Septic Shock

F. Balamuth,'* S.L. Weiss,*® E. Long,%® G.C. Thompson,® A.S. Artis,’” A.B. Campos,*?
M.L. Borland, ™ S.R. Dalziel,'** A. Yock-Corrales,’ R. Singh,** A. Williams,*
B. Mickiewicz,” C.P. Hickey,*'” J.C. Fitzgerald,**” B.L. Laskin,'? R.W. Hickey,®

M. Eckerle,*® W . Algurashi,*@*! E. Alpern,® L. Ambroggio,** M. Badawy,**

S. Baumer-Mouradian,”® S. Berthelot,?® L.D. Clukies,*” S. Craig,**? 5.J. Curtis,*™¥!
AL Davis,** S. Duffy,*® M_A. Eisenberg,**" ].G. Emsley,* A. Festekjian,**® S. George, %
R. Green,'” K.E. Gripp.*-** P.G. Jain,”® S. Jani,*® G.I. Joubert,** P. Judge,** A. Kam,*®

A. Kochar,**® |. Koutroulis,*® M.Y. Kwok,*® R.D. Lane,*! A. Lithgow.,*? J. Lloyd,**

K. Mansour,** ). K. McManemy,** C. Morris,>® M. Phillips,"-*® A. Rao,’** A. Rogers,*!

A. Sehgal,®* Y. Shayan,®* ). Silverrman,® E. Tan,%5% N.G. Uspal,* C. Vance,*® E. Whyte,5*™
J. Huang,” S.B. Freedman,”? F.E. Babl,*® and N. Kuppermann,*? for the
PRoMPT BOLUS Investigators of the PECARN, PERC, and PREDICT Networks*

NMoAukevTpIKA KAIVIKF) SOKIMA TTOU TTpayMaTOTTOINONKE o€ 47 Tunpara
H oudntnon yupw ato tnv Emreiyovrwy MepioTatikwyv atré 5 xwpesg - TYXAIONMOIHMENH
BEATIOTN €TTIAOYN

; ) 2 pnVwWYV £wg 18 eTWV PE UTTOWIA ONTITIKOU OOK
KPUOTAOAAOEIOOUG SIGAUATOG
yia TRV avalwoyoévnon maidioy  H Xopnynon Twv SiaAupdTwy yia avadwoyovnon

Tou BpioKovTal o oNTITIKG ook~ OIMPKECE Ewg Kai 48 wpeg



Table 1. Characteristics of the Patients at Baseline.*

Characteristic

Median age (IQR) — yrf

Male sex — no.total no. (%)

Coexisting conditions — no./total no. (%)
Hematogenous or solid-tumor cancer
Bone marrow or solid-organ transplant
Cardiomyopathy or heart failure
Pulmonary hypertension
Kidney disease
Neurologic dysfunction causing severe developmental delay
Sickle cell disease
Chronic ventilator dependence
Indwelling central catheter

Median time from emergency department arrival o first antibiotic
administration (IQR) — ming

Median time from emergency department arrival to trial enrollment

(IQR) — min]

Median volume of crystalloid fluid received before enrollment (IQR)
—mlifkg

0.9% Saline

Balanced fluid
Median initial blood lactate level (IQR) — mmol/litery
Median baseline serum creatinine level (IQR) — mg/d||
Acute kidney injury stage at enrollment — no. (36) %%

Stage 1

Stage 2

Stage 3

Balanced Fluid
(N=4235)

6.8 (28-128)
21664232 (51.2)

6034224 (14.3)
165/4224 [3.9)
434224 (1.0)
28/4224 (0.7)

/

/

/

/
103/4224 [4.6)
1182/4224 (28.0)

61/4224 [1.4)
2474224 [5.3)
7454224 (17.6)

94 (50-183)

103 (50-191)

18 (0-20)
0 (0-0)
1.9 (13-3.0)
030 {0.25-0.50)

560 (13.2)
201 (47)
204 (43)

0.9% Saline
(N=4247)

6.8 (28-128)
2136/4242 (50.4)

613/4236 (14.5)

ey

47

(
158/4236 3
4236 |
(

30/4236

—

11824236 (27.9)
59 14)
2

(
4736 |
219[4236 (5.2)

[

[

[

/
1754236

[

I :

I :
742/4236 (17.5)

90 (43-183)

101 (49-188)

17 (0-20)
0 (0-0)
19 (1.3-3.0)
030 {0.25-0.47)

612 14.4)
214 (5.0)
228 (5.4)

9.041 acOeveic

v 4.235 maidid oTnv oudda Tou 1I00PPOTTNHEVOU
O1aAUpaTOG

v’ 4.247 otnv oudda Tou @uaoioAoyikou opouU 0.9%
v' H di1apeon nAikia Tou TAnOuocpoU ATav Ta 6,8 £Tn

[TowTteuov KATtaAnKTIKO 2nueEio

1. BvnoiyoTnTag artrd oTroladnTToTE aITia eVvTog 30 nUEPWV

2. 'Evapén véag Bepatreiag uttokaTAoTAONG TNG VEPPIKNG
Asitoupyiag (Renal-Replacement Therapy)
3. ETripovn veppikn duoAcitoupyia (MAKE30) oTig 30

NUEPEC N €WGC TO ECITAPIO



Table Z. Primary, Secondary, and Safety Outcomes .

Ot corme™

Primary outcome

Major adverse kidrney event within 30 days — no.ftotal ne. (269
Secondary effectvenes s outcomes

Death within 30 days — no.ftotal no. (26)

Mew renal-rephcement therapy — noftotal no. (2€)

Persistert kidney dysfuncaion at hospital discharge — no ftotal no.
(7=)

Death before hospital discharge — no. Jtotal no. (36
Creath within 90 days — no_ ftotal na. (34) |

M edian length of hospital stay (1 QR) — days**

M edian no. of hospital-free days during 28 days (1QR)ITT
Safety outcomes — no.fotal no. (26) 314

Thrombaosis

Cerebraledema

Sodium =155 mmalf liter

Sodium =128 mmolfliter

Chloride =110 rmrm al /liter

Potassium =6 mmal fliter

Total calcium level =12 mg/dl or ionized calcium level =1.35 rmrmal
liter

Lactate level =4 rmmal fliter

Balanced Fluid

137/4073 (3.4)

4174214 (1.0)
26,4214 (0.6)
93,4085 (2.3)

4874216 (1.1)
Q0/3BST (2.3)
5.0 (3.0 te 9.0)
23 (19 to 25)

55,4216 (1.3)
18/42 16 (0.4)
52/2830 (1.8)

242830 (0.1)

BGER/2765 (31.4)
63,2798 (2.3)
127,926 (13.7)

260/1314 (19.8)

0.924 Saline

12 474068 (3.0)

3974226 (0.9)
3174226 (0.7)
TE/4079 (1.9)

4774230 (1.1)

B3/3B6T (2.1)
5.0 (3.0 te 9.0)
23 (19 to 25)

5574230 (1.3)
1774230 (0.4)
89/2882 (3.1)
0/ 2882 (0)

1383 /2823 (49.0)

74 /2853 [2.6)
140/1005 {13.9)

22871363 (16.7)

Rizsk Difference
(9525 Iy

0.004 (-0.005 to 0.013)

0.001 (—0.004 to 0.005)
~0.001 (—0.005 to 0.002)
0.004 [—0.004 to 0.012)

0.001 (-0.005 to 0.005])
0002 (0005 to O.00E)

0 (—0.005 ta 0.005)
0.001 (—0.003 te 0.003)
~0.013 {(—-0.021 to —0.004)55

—0.176 [-0.201 to —-0.151)4
—0.003 (—0.011 to 0.005)F
—0.002 (—0.033 to 0.029) 6§

Q031 (0001 to 006005

Effect Measure
(952 C %

10 (088 ta 1.400

OF (0,70 ta 1.64)
B4 (0.50 te 1.42)
L15 [O.33 to 1.49)

.02 (069 te 1.51)
07 (0.0 te 1,.42)

0 0 to o)
0 0 te )

00 (062 ta 1.45)
09 (0,55 te 2,13
B0 (0,43 to 0.84)55

B4 Doelto O 6]
BT De2 te 120055
95 (076 to 1.18)68

A8 (101 to 1.39)49

PValuef

0.91
.57
0.003

<0001
0.39
Q.62

Agv TTapatnpnOnke oTaATICTIKA onUAVTIKA d1a@opd (P=0.85) peTtau Twv dU0 OpNAd WY WG

TTPOG TNV EUPAVION TOU oUVBeTOU TTpWTEVOVTOS onueiou (MAKE30)




Subgroup

Owverall
Country
United States
Canada
Australia or Mew Z ealand
Costa Rica
Age
=6 mo
6o to<lyr
LTyrto=5yr
S5yrto<l2yr
12yrte<liyr
Sex
Fernale
Male
Cancer
Mo
fes
Total crystalleid fluid velume
<60 mlf kg
60 to 100 mf kg
=100 ml kg
AKI
Mo AKI
Stage 1, 2 or 3
AKl stage
Mo AKI
Stage 1
Stage 2
Stage 3

Balanced Fluid  0.9% Saline

no. of patients fotal no. (%)
137/4073 (3.4) 1244068 (3.0)

106/3112 (3.4) 913098 (2.9)

8360 (2.2) 7/351 (2.0)
22(574 (38) 22591 (3.7)
1/27 (3.7) 4j28 (14.3)
4j124 (3.2) 4/116 (3.4)
3j216 (14) 3/228 (1.3)

291252 (2.3)
41/1320 (3.1
60/1144 (5.2)

331272 (2.6)
411271 (3.2)
411172 (3.5)

60f1978 (3.0)
772095 (3.7)

56/2019 (2.8)
632048 (3.3)

1023439 (2.9)
35/573 (6.1)

983492 (2.8)
25574 [4.4)

41/1128 (3.6)
48/1357 (3.5)
48/1588 (3.0

311082 (2.9)
311311 (2.4)
621674 (3.7)

42/3111 (14)
95962 (3.9)

413016 (1.4)
831052 (7.9)

42{3111 (14)
15/558 (2.7)

38(201 (18.9)
42203 (20.7)

413016 (1.4)
16/610 (2.6)

27/214 (12.6)
40(228 (17.5)

Risk Ratio (95% CI)

i1

-

1.10 (0.28— 1.40)

1.13 (0.88—1.45)
1.06 (0.40-2.81)
1.04 (0.58—1.83)
0.26 (0.03-2.17)

0.80 (0.22-2.95)
1.14 (0.36-3.61)
1.01 (0.67-1.51)
0.97 (0.65-1.43)
147 (LO1-2.14)

112 (0.81-1.55)
1.06 (0.78—1.43)

1.06 (0.82-1.35)
1.19 (0.75-1.89)

1.07 (0.72-1.60)
142 (0.94-2.15)
0.84 (0.59— 1.20)

1.00 (0.72-1.39)
1.29 (0.98-1.71)

1.00 (0.72-1.39)
1.08 (0.55-2.14)
1.49 (0.94-2.37)
1.21 (0.21- 1.80)
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H diaueon TIUrn Twv NUEPWYV EKTOG
VOOOKOEIOU TNG TTEPIOOOU TWV 28
NUEPWV PETA TNV EvTagn ATav 23
NMEPEG KAl yIa TIC OUO ONADEC
Oepartreiag, uTTodEIKVUOVTAC TTAPOOIa

TaxuTNTA AvAppPwong

To TT0000TO Bavartou TTpIV TO ECITHPIO
a1Td TO VOOOKOEIO dlapopPpwonke oTO
1.1% 1000 OTNV OuAda TOU
|I00PPOTTNMEVOU DIOAUNATOG OO0 Kal O€

QUTI) TOU PUOIOAOYIKOU 0poU



SMART & SALT-ED: H Mpaypatikn Ewkova

Av KOl QUTEG OL UEAETEG TIPOTELVAV UTIEPOX N TWV LOOPPOTINHEVWY SLOAVUATWY,

LD TTLO TIPOCEKTLKN avaAuaon (OTtwg ava@epeTal oto Kidney360) dsiVeL

@ Oplakn Alxopd: H ammtoAuTn peiwon o0To oUVOETO KATOANKTIKO GNUELO

MAKE30 ntov poAg ~1% (SMART: 14.3% vs 15.4%).
o Advuvapieg: MNpokeltal ywa single-center (evog kevtpovu), unblinded (un
TUPAEC) MEAETEC,
@ Mwkpn KAwvikn Znuacia: H dtagpopd oto MAKE30 0dnyndnke kKuplwg atto
OPLOKEC OAAQYEC OTNV KPEATIVIVN, OXt aTTO TN BvnToTnTC.
Mux dtaxpopa 1% dev dikatoAoyel TNV KaXOOALKN eyKXTGAsWYn TOV

Normal Saline.



ZUUTIEPACHLOLTOL

e Agv Yrtapxetl Eviaiog Kavovag (No "One-Size-Fits-All"): Ot tepaoTieg, SIMAQ TUPAEG PEAETEG

(BaSICS, PLUS) amétuxav va Sel&ouv UTIEPOXT TWV LOOPPOTINHEVWY OLOAVUATWY 0Tn BvnToTnTA

o To NS Eivou Pappako Emidoyng Xe:
- KpaviosykepaAikeg Kakwaelg (TBI) & NevpoevTtatTikn.
- Yriovatplatpia kot MetaoAikny AAKGAwaon.
- TowTOX POVN XOPNYNON TIAPAYWYWV AIUATOG
OAocpéd\ew(: H "vrtepxAwpatpikn ofewaon" Tov TpokaAel To NS givat cuxVa TTAPOOLIKN KAl KAWVIKX

aPAPNC oTOUC TTEPLOCOTEPOVG QIODEVELC.

O PualoAoyikog Opog (0.9% NaCl) mapapével AVOVTIKATACTATOG KOL KALVIKE AVWTEPOG O
{wTKEC eVOEL&eLC

H e§atopikeuon lvat avwtepn Tng
dalpovottoinong Twv uypwv
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Ne(ppo)‘ovlag 0.9% sodium chloride (normal saline) has historically

D=

The Status Quo:

been the primary IV fluid of choice in hospitals ™

“Normal saline (0.9% NaCl) has historically been the
most ubiquitous fluid choice for critical resuscitation
globally™
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The balanced crystalloids group had a significantly lower incidence of Major Adverse Kidney Events within 30 days
compared to the saline group (

The SALT-ED Study

Balanced Crystalloids vs. Saline in Non-Critically Il Adults

SALT-EM s,
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