FIERYEF
https://doi.org/10.1007/500134-024-07369-9

feFe
I i A 2 2 2 AR e T e PR S B e Tl
N R, A SR

Ya% M.Arabi. Emile Belley-Cote. Andrea Carsetti. Daniel De Backer. Katie Donadello. Nicole P. J

uffermans. Naomi Hammond. Jon Henrik Laake. Dawei Liu. Kathryn Maitland, 1"23456789101112

Antonio Messina. Morten Hylander Mgller. Daniele Poole. Rob Mac Sweeney. Jean-Louis Vincent. Ferern
ando G. Zampieri il Fayez AlShamsi & KR HE I 4715 5 4 13,14 15,16 17181920 21

© 2024 Ji ¥ A AR - i ST AR, i AR IR EG — E8 2

WE

B EX RN ERE R ¥ S (ESICM) X TRAGEBE KRNI L BREERE =M. X Rk
#, AOFE KDY BRI EER.

Ji ATt E PR R % XA R N E . SRRV HEMPRAS 7 5 (GRADE) J5 R A IE4 I
i NTR LA LIRS

SERXTRET K, HERHET - REEREGEETEMHEN). RILEREERTEMHEE). SHPRERERE
(TIEAE T 45 E AR AR ) DA BB T R S0 S8 R L O DRI B 8 (RIE 4 o S AR AR S R T A R B R A R %% M
Bl X TS B E ERESHKTAR AR A#TH N ENBE(GER MR EREK). ARFRNTEL
BEEABEAMARBA(ERORELERR). ZEEEETEATESEMARSFEHKNEF RN AT
—RAERE(EFERER). WUESE(GERRRIR)NE 60 B E(EEREMR). X TsMG8E EREBRKT
ARV AT R B OER OB E R R). N T -REERE, FFEEUEREFBEGTIARNEER
¥ A GESR A E YRR AR)

B BT {Hi@mngha.med.sa

BoT I A 35 T 5 2% [ T (2% 2 o T W 0
ERE DA — PAEFES, B MEdE T EERE T 7 OB b,
VPHRERTRL AR R FEA VDR RLATR AT SR 5 2% 15 F fd R % K%
XERRAHMEHEREE

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-024-07369-9&domain=pdf
http://orcid.org/0000-0001-5735-6241
http://orcid.org/0000-0002-9121-4279

g AfERa T 11 KB NMEREARBREERENEHBLERR.
KA EEE. SEEEL AR, SBdef. EERY. Wi

NE

o5 T 5 ORIRAE A B R TR T AR E WL[1]. BRI E
SEME P =4 (ESICM) BT —H{t N E M7 ikE
K, KA G AR AR BIG R S B PR RS (CP
G). ZCPGH N = AERGr TP LB (58—
I3~ B IR B ) LA AR B iR 2
FR(EE =5057) . DUBRFE B9 58 851 3R WAE L8 T #h 7
MEHESM). ARFFald /232 Ir ok B 4a R
ST N dn A, ALHE SIS R KRN o A4 DL %
DL NS LU AR S TR I ISR [2] o 78 I R 52 i
AP =i A< Bk = P R % NI SR S O R N i Y % N g
FEOEMERAA . I PR IS A2 I« S B PR 158 0 [X 4k 17y
7 [3].

ESICM [#]iZ% CPG 1 H 152 76 % SCHR AT ™A% 55
BT SC e, S ARAE fa B R PR 5 IR i T
UEHE 145 T -

Tiik

HEEEMERZ A

A Fi R 3 B D TR 2 A R T 0 1) A S R
W I E DR BHEIE R 3. AR H AR A2
— 2R IR R A (BT AP L) . BRI R A AR A A
ST AR SN PR 358 (1 B SR 5 5

NEFFAL

WATATA, & SRk 0 AT Ay 25 18 22 R L 25 1
[4]. Z/NHBPAIESICMER LS 1. — R lmIR
. REESICMAEERY . RKEMIHETEE (G
UIDE)ZH I 77 vk B4 5 . ESICM /7 vE4H4H &
DA 1% B AR, H B 1A EAE R .
PRI A% G Al 22 B8 5 DL ERE S B4 2 ) 1l K
=A.

HHRHE

T AR, ZEmiRt T e E AR M ERE. &
I 3 £ LA % B T R B0 R AR S I RS 4 A6 o
MRTITAS & F 2R T R AR A i )T o 4140 5838 {450 K T
A B i E PR TR B B & A TS R AR A A 5
PREIEEM . 2R X — AU B AR B AN 400
5 S-S T AR 505 SRR AL T 2RI X T i 7 2
BB IR TARTHiA,  PLR T a5 458
iR DNERRERE, A AR

W28 FL T FEAA L (ESM) BEIER 1 /INAL R B3 B PR T

Flasrh R

FRATTHE HE R TR O 1 R N TR 26 5 (COD I
PR[5] ZER/NH R o1 IE I 78 B BE S ESICM TR 1)
Rk IE A, EATAR AT RERE AT 2 5 48w I i
B %5 COL. COI #3453 R ISR ETR ML T AN
B 22 . N AR A 1 2 5 R 52 BT AT 48 U B
e WAL, FEEEHBAE MANATIL B S .

1] R x5 SR

AKE U S N fE EE R 05 R A < A
R EVEA KA SR EaEE . A0
B J N BB S AR . AR A S
i fds, Blan¥s 3L E N (HES) sl . 4k, X
LLE B A W SR TT B AR R A EE
TR T N v BRAE 1 AR A RO 3 1L i
HEH/KF[6, 7.

EFR A HE MR 2], L2 AR ANHE . Tl
b


http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-024-07369-9&domain=pdf
http://orcid.org/0000-0001-5735-6241
http://orcid.org/0000-0002-9121-4279

gk R (PICO) #8508, L&, TRAMRLIRE 1A
W), 433 7 45T leadership UL HE . 33X L6 i) R AL 3%
PLR AR (A) R A5 ARS8 fa 5 R —
M MCERAE B . SRR R B O T A
(TBI) . BT A 3 A0 i sl o XU 1) J 3
DL A AL SR )5 (B) S A7 i A 15 45 92 3R K (DU A 1)
— M fEEEE . MEERL. TBI %, 2SR
) (C) — N /NE B e 5 SR A .

L ARE 1 3 9 MRUBL A 3 23 S ke £ R 5k
I A PICO 455 [8]. DL R IFE et 4k 5t
AT R BB RIBIT IR E . TGP R
IR SR ST 0] . G 3R WS 47995 5 (ICU) R /ICU
FEREET R JoBE B REAE BT ] AR5 T 2 A Dh e 45
Fo XITHKXTBI BEMF, FH T EA&H e
S5 R 5K (GOSE) M4 KB4 R .

SCRRR

FEFR I WK REGIRRZERE W, FFAEFRE
B EHTEAT. UPE A HE, AT ZE T MEDLI
NE 1 EMBASE MJF46%] 2022 4 4 A B ML IR
5%, JF Hib G350 5 R AR AT OGRS . FRATHRYE
Lewis ¢ N\, Tseng % Al Bai £ AR W, fFHIFHE
BT RG R T E AR QMR R ES AR
[9-11], Hamond %§ A\, Zampiba 25 N\. F1 Wan 2§ A
XF T 5 P A AR T B IR . S5 ERK [12-14] F1O
rbegzo SN . X T/NEEEEHEKEAE[15]. RE
AL EAE 5> 2 process Y, {EU 214 A F0 1 B £ /N2,
W FAT T E I, DU EIEH .

BdE

TR AL FREE (RCT) MM K /N Semt, i
A7 DerSimonian 1 Lagerian BENLZNARTY [16, 1
71. BAMMN 95% BEAF XA (C) FIAEX R (RR)
HAFZngi R, moFZE (MD) f195% C1 T i&Esk
. 14t A TRARMEmMAEHERME B, Rtk
2

EEARE G R SEAT VAN . T 2T Review
(RevMan) [ %8 54 kR , Cochrane
Collaboration, 2020] [18] 47, ¥ Lewis 25 N H;
] RevMan (4 [9]. UbAb, ZEVPALUEYE i iE (45 DL
W2 2200 Bl MA B BUR SRS C R R A R .
ARGV 10 25 R 2R s @ VP Al L i e PP AL ) 2%
(GRADE) &Rl 15 117, 75 18 SRR 0 RN FHIE S e
FEE[19].

Manager

oo R FIE 4 P B s e

Cochrane P fiifar AU (ROB) 1.0 TEH T PFAli >4
i AL AR5 1) O 25 URS: o . FH GRADE J7 6 K Al
UESE A 1% (2010 [RIE, AL IR O E 4 xo
AR5 R E 1 NS VRS TR, R T BN RS
b TN DN 1 R 2 Vs B P AN Nt S AN 21 £ 73
P AAREFPEA R R WA [21]. a0 UL 3= B T
FOMLZH , DU AE /N 2H A 10 U 1R 23 8 BT 9 45 SR B /L
PE o BEAS G VLI UE S ) 0 1 R AR BT A 45 AR R Bis
SECHR E I, LR R R SRR Y e B 2 SR [22] .
A, WRIEGRADET VL, LHRAEFHE TR RK
AEO B B, DA AN UE S AN 23 PR AS RO B 45 2R 1
SEMAL T S OB PR . X T 8APICO, AT
TR R MK, BN LR ) E 1 K P
DL AR LIRSS 7 2250 70 h 2 5 IR I AU, FFAEES
M RIE S BEOL 2 Hh S 63t 1 SE VEAR i ik . GRADEpro
GDT(GRADEpro 5 7T & T H [Software], #2505
FERF AR S8, 2022 4. A A\ www.gradepro.org
FREL) H TG/ PICO [iEHE LML .

BUAR

Z/NAR A2 AT 20, IR AR Y3k (EtD)
HEZEH) B @i [23]. WIGRADEJFEATIR, EHxRH%E
FE T LR IR R AN AL . IEYR e E . B i
(XA LT« WP FNREAS . AP AT 432 M Ak
TE FREL 7 MRS P AT AT MR . SR A A BOR BT T
T (LA BRATTE SO R ) B IR S


http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-024-07369-9&domain=pdf
http://orcid.org/0000-0001-5735-6241
http://orcid.org/0000-0002-9121-4279

T T AR OR R TN RAUR, K2R
I R 22 A # £ e B i g i, FF HoaT LB HAE A —
WK . 55— 71, SR HAE 244 d (LA
TR R 7R B R 5 T A B AE 25 Ab i 7 AN R AL
B, EEOEAR. X ERE K2 B IR 43 A4
AT g HE PR O ERE 7 B8 B R A R S5 [23], IF
HoR 2 B E Ml PR B AR (T AF 4290 B S # 32 F 2%
R ACHE Y BB, X TGRS R, AiE
GAEN— TR R EL . SN 7 1A i DF 3 32 4k i FH 5
T, BRAVRE TR RRE 2 7R AN S R
FhOTVE AN [24] . B A LLUIL R 7 2R s 2
B, BT R R ASHEUE T i & W . fEERBENIRE
BT T IR e, BREE T R SRR TRTA 11
. XFFEA PICO, £ S ALK A MR B 1 1] B
FHBIF T2 25 A 2 N AH K

ZR
HEHEHERHREE

181 HE R BNESAEAML. /R
—MRNEEEE BT K

TATR AL B IARTIAE A 8 AR SR EY R R G B B R
BRI, P EHENE,

&2, 3. 4 5M6WkAKASAKANMEN. R EEKEEE
HH@E NGRS

IR SRR RN R RS, BT AR GRS
R LA L RS R PR 6 2 2 L S S AP REAL N S
#o

R

AR A D 2 Lt A4 BE AT R K I A A 7 S PR T
M, BN BB A FO AR B AE M A AN, I
HAT A4S 48 R R 03], T AR B S I,
HEAPONNEAFETAMNE, SHEME, A&A
A AR DL 13 EEBIY K [3]. S45fHE, &
HESE R BUKBAE S (3. SR, JE S IR E
AL

TEERFIE A R, AR THE, 5 uEnt
FERS I b i AT e R AR I [25]. ATRE S IR — W R —
3, sl I BEATL G BB R A B IE B (1 EE AR T A A
RUGYILE LR N O g BT A iR . A%
PR LR AR 2508 T BE L B VT AR R B AN B &, T HL B
Bi. E SAFE(Fh/K5 H & A WBAR VAL (— DU E
BEHLA RS ), B AR R KRR ) bl 2636
N 1:1.2 & 1:1.6 [26].

U

St BEALA B RIE Y MR, BEA

FET- R L FRZEST[16 Tk, n=11, 896, LfEHE
BE PR EAME, S8 RR 0.98, 95% CI10.93, 1.0
4, 10%, evi-IE e k2

e, B 1 f1ESM]. AEASBETRERE SEE
B A 22

ment 577 (5 WAL, n=3508, RR 1.04, CI0.88, 1.2

4,

129%, UFHIEENT). )G HE TP

— kUL, AEAS SR LIRS S S UE S R
SRS [A] (1) 22 7 GIESE S FE R E ), AT RER AT SR ICUAE B
A I8) LI 9% 5 AR, AT RE T 3 e i IR) S i AR /N, {HIE
WARE AN E . WA KT AEAS AR LR E (B
SM) WA B . 6 T B R FH AR R, AT
m R, X A E A MERFEHAAHT R, A
JIT A 45 SR PR AN UE 48 110 A e e B AR v S5 (R AS S A T
H)o
EFREMEHAEAS SERBERN R, TxRA
F 58 7 HoAth v @U(EtD #EZE, ESM). B, HEH
AR i F SRR [27, 28], fE—TiEPrEAF, A
B AR KL SRR R S8 3K i 27 5, 1R
5 SAFE R IEHE, 1 mL 4% HEAWEMANS 1.4
mL KRG [26, 28], T AR I
YA, (H-sprRR, FEiEeEmAFdY, A%
H I AT BE B A AR 3L 25 [29,  30]. HABWFFREE
B, AEAANEERARE, NHEETIREE =1
HEER[31, 32]. Hk, AEAMN 2 HTRES
Xt BEIT BRI A P P A R . 2B =, IR
FEVFZ IR ARMABE R AR H. 0, AEA
A MON R R 3RAS 1, PR — P BR ) 5 305
B, RTEENMERAmLE, TXRHANNKZ
BEEWRESHEAAEASE 2 UEZR. R
T, — 38 e Y )l )RR AT R 2


http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-024-07369-9&domain=pdf
http://orcid.org/0000-0001-5735-6241
http://orcid.org/0000-0002-9121-4279

A Q1: Critically ill patients B Q2: Sepsis
Albumin Crystalloids Risk Ratio Risk Ratio Albumin Crystalloids Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Lucas 1978 7 27 0 25  0.0% 13.93[0.84,231.93] 1980 — Finfer 2004 183 603 217 615 17.0%  0.86([0.73, 1.01] 2004 —
Rackow 1983 6 9 6 8 0.8%  0.89([0.48,1.64] 1983 Veneman 2004 8 15 5 16 0.6%  1.71[0.72,4.06] 2004 —
Metildi 1984 12 20 13 26 11%  1.20[0.71,2.03] 1984 —T Charpentier EARSS 2011 138 399 138 393 12.2%  0.98[0.81,1.19] 2011 —t—
Pockaj 1994 0 36 o 40 Not estimable 1994 Annane 2013 28 80 346 1035  4.6%  1.05[0.77,1.43] 2013 —
Finfer 2004 726 3473 729 3460 38.0%  0.99[0.91,1.09] 2004 Caironi 2014 365 888 389 893 37.7%  0.94[0.85, 1.05] 2014 -
Veneman 2004 8 15 5 16 04%  1.71[0.72,4.06] 2004 Kakaei 2017 4 10 s 10 05%  0.80[0.30,2.13] 2017
Van der Heijden 2009 2 12 3 12 0%  0.67[0.13,3.30] 2009 Park 2019 9 180 83 180 10.2%  1.16[0.94, 1.43] 2019 S
Gondos 2010 12 50 14 50 07%  0.86[0.44, 1.66] 2010 Philips 2021 87 154 95 154 12.8%  0.92[0.76,1.10] 2021 —
Charpentier EARSS 2011 138 399 138 393  87%  0.98[0.81,1.19] 2011 — Maiwall 2022 29 50 31 50 43%  0.94[0.68, 1.29] 2022 —T
Annane 2013 28 80 346 1035  3.3%  1.05(0.77,1.43] 2013 —_—t
Caironi 2014 365 888 389 893 26.9%  0.94[0.85,1.05] 2014 —- Total (95% CI) 2379 3346 100.0%  0.96 [0.89, 1.02] ¢
Kakaei 2017 4 10 5 10 0.3% 0.80 [0.30, 2.13] 2017 Total events 938 1309
Park 2019 96 180 83 180  7.3%  1.16[0.94,1.43] 2019 - Heterogeneity: Tau? = 0.00; Chi? = 7.39, df = 8 (P = 0.50); I* = 0% PG )
Philips 2021 87 154 95 154  9.1%  0.92[0.76,1.10] 2021 —1 Test for overall effect: Z = 1.31 (P = 0.19) ors Albumi ; i
Maiwall 2022 29 50 31 50 3%  0.94[0.68,1.29] 2022 e Favors:Albumin; Favors Crystalloids
Total (95% CI) 5403 6352 100.0%  0.98 [0.93, 1.04] <
Total events 1520 1857
Heterogeneity: Tau? = 0.00; Chi? = 9.91, df = 13 (P = 0.70); I* = 0% ok 53
Test for overall effect: Z = 0.55 (P = 0.58) “Favors Albumin Favors Crystalloids
C Q3: Acute respiratory failure D Q4: Traumatic brain injury
Albumin Crystalloids Risk Ratio Risk Ratio Albumin Crystalloids Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Metildi 1984 12 20 13 26 37.4%  1.20(0.71,2.03] 1984 —a— Finfer 2004 71 214 42 206 100.0%  1.63[1.17,2.26] 2004
Finfer 2004 24 61 28 66 58.6%  0.93[0.61, 1.41] 2004 —
Van der Heijden 2009 2 12 3 12 4.0%  0.67[0.13,3.30] 2009 Total (95% CI) 214 206 100.0%  1.63[1.17, 2.26] -
Total events 71 42
Total (95% CI) 93 104 100.0%  1.01[0.73, 1.39] f Heterogeneity: Not applicable } } } ;
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E Q5: Perioperative period, bleeding or at risk for bleeding F Q6: Cirrhosis
Albumin Crystalloids Risk Ratio Risk Ratio Albumin Crystalloids Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Shah 1977 2 9 0 8 3.2% 4.50[0.25,81.76] 1977 Simén-Talero 2013 6 26 14 30 5.0%  0.49(0.22, 1.10] 2013
Lowe 1979 3 57 3 84 1L1%  1.47(0.31,7.05] 1979 — Philips 2021 87 154 95 154 66.9%  0.92[0.76, 1.10] 2021
Boutros 1979 2 7 2 17 8.9% 2.43[0.42,13.99] 1979 7 Maiwall 2022 29 50 31 50 281%  0.94[0.68, 1.29] 2022
Virgilio 1979 115 1 14 3.8% 0.93([0.06,13.54] 1979
Zetterstrom 1981 2 9 0 9  32% 5.00[0.27,91.52] 1981 —_——— Total (95% CI) 230 234 100.0%  0.89 [0.75, 1.07]
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SUMMARY OF CLINICAL QUESTIONS AND RECOMMENDATIONS FOR ALBUMIN VS. CRYSTALLOIDS

{01 ] Should albumin vs. crystalloids be used for volume expansion in adult critically ill patients
in general?

ﬂ We suggest using crystalloids rather than albumin for volume expansion in adult critically ill OF EVIDENCE
patients in general.*

© should albumin vs. crystalloids be used for volume expansion in adult critically ill patients
with sepsis?

@ e suggest using crystalloids rather than albumin for volume expansion in adult critically ill et OF EVIDENCE
patients with sepsis.

@ Should albumin vs. crystalloids be used for volume expansion in adult critically ill patients
with acute respiratory failure?

@ v suggest using crystalloids rather than albumin for volume expansion in adult critically il VERYLOW CERTAINTY OF EVIDENCE
patients with acute respiratory failure.

@ Should albumin vs. crystalloids be used for volume expansion in adult critically ill patients
with traumatic brain injury?

© v suggest using isotonic saline rather than albumin for volume expansion in adult critically ill ' VERY LOW CERTAINTY OF EVIDENCE
patients with traumatic brain injury.>

@ Should albumin vs. crystalloids be used for volume expansion in adult critically ill patients
in the perioperative period and patients with bleeding or at risk for bleeding?

© v suggest using crystalloids rather than albumin for volume expansion in adult critically ill ' VERYLOW CERTAINTY OF EVIDENCE

patients in the perioperative period and patients with bleeding or at risk for bleeding.
@ Should albumin vs. crystalloids be used for volume expansion in adult critically ill patients

h cirrh
o é sﬂgée% ‘Esmg albumin rather than crystalloids for volume expansion in adult critically ill

patients with cirrhosis € VERY LOW CERTAINTY OF EVIDENCE

CERTAINTY OF EVIDENCE:
NO EVIDENCE / VERY LOW / LOW / / 9 NO RECOMMENDATION & CONDITIONAL RECOMMENDATION RONG RECOMMENDATION
o QUESTION o RECOMMENDATION a REMARK ® CONDITIONAL RECOMMENDATION AGAINST S ® STRONG RECOMMENDATION AGAINST
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B OSBRI

RRESH I BRI

JRFEREVR TT AN F R BL (B 95 ARG R A H) B9
WIEFAIIRKFE L EAG 2, &2t P se[43].
AR A E AR B AE 8 H IR M AN 2
5 Bk — P MU TER PP At 2 15 5 (0 e R B T
R P E AR ASGE TG . AL SRV BRI S
AL FE o AN R PR ST A R B AR (LA AR 2 IR
FB ) O T B i O SR 1 1 B A AT A B 2 2y
o

188 3: F & FI 155 F 2 A H G2 (€77 et
N TEE B PPR R 5 B %2

BT B i P TR 1 R RAEEAT R AR 5K
SR D R 9 ) PR S LR
BAFIEER, LERITEETEFAT

254

S R 3 25 fiE (ARDS ) 2 22 P I I 58 0 14 32 B i
[F[44, 45]. ARDS fibn G PERFIE 2 — 2 il B 40 1
EEEBERIN, SEGRARIR B T [46]. 1£50
ARYE 2 $ 1) Starling #5578 Sk A0 %% 5 fil 0 B 40 1fn R
I R A 3 9
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[47]. FEUCARRL R, oA i 908 32 2 ey i /KOBG E Fe
AR YE, RN BAIREARE. B
ENATIA VR B 0] B B AT 7 8 R, BRI 1 iR ()
P FEE 980 T AR B i =, 9 L) e ) K
53 % B A G L R B R e IS R [47]

S IR T 35 (0 4% ARDS) Fi 5 1 B AR WA SR 4 IE
I8 5 77 5 AN B I e 36 2H 28 3 1T A 15 il 1)
AR FN AR Il T RE AR . AEAERE, 545
b, 8 S WS K ]I A AT 2 ARDS BT
S [48]-

LF I
RS R E T 3 WAL BRI, HH 197 %55
FBEALEE 2 B A BAS IR T SRR 32 (ARF) 1
BEALGH R RS . X5 SAFE R56 A 19— AN 4L %
P5 [26], ZRIH 6997 ZHEALEZ 1T 123 L EH
(1.8%, Ri%Z ARF 77 )2) F1 55 AP TN BRI 546 24 F
24 ZBENLEE)ALRL [49, 50]. JLEHrR, Ha
eaAHEE, R 0 SR IR 3 v AR AR T R IR A
Wi, AEIEHE3E 5 AN E (RR 1.01, 95% CI0.73-1.39, 1
0%, UEHEHfEE EAEH AL, B 1 ESM). iZ AR (E
SM) A HoAh gl B i o AT — S0 (1) ) B~ i #R AN
FIF A B A A, AN IEE e T R (R (R R
MIAKE B AR T B, ESM). 2
FERATHET R R, GFRA. AP, TH
MG B AW ET, T S S 3 U AR AR T A
AR ARY 7K ARF B35 AR 1),

AR BRI

H RS %A B R A AR R I P Al (1 8 Bl 2
BURAAST ARDS B3 HhL g5 R . 00 7
AR IR RSAS 28030 S Hb ARDS s KA SS SR 1 3¢
i o

198 4: HE AR ZSHEAML. E/FaEK
T K EHCIGIEWHG (TBI) HIHNEEZZ I
B

AT 2 2K AN AR AR R TBI S H B E IR,
HHIHER, ERI0E I F A

DA R BEALA HE 0 A K S 2 4K (T AP S ) 55 11 B AT LU
IF0 L Q I R Tt i 5 5 B HUKAE N TG TBI 3 R

24

H 1™ &= TBI MR IT LA4EFRE B 1) cerebrovasculari
VEE A, 75 EER KRR ML & 259897 [51].
R4 SAFE W38 A 501, AAITXF 4% HEAK %
AR T AR [26].

FHFE

TEXT TBI B35 A& -5 dm AR 1 AL X IR G 347 3¢
BRZERI, AN E T SAFE 56 13 41734 [10,
521, MR, £ TBI BEHEWAF, 525 Hh/KH
b, fHHH 4% HE A TR KT RE S nsE 28 K
MIFET- R, (HUEEAEH A2 (26.1% vs.15.7%, RR 1.
68, 95% CI

1.16-2.43, P 1l =0.005, evi-IKI#fiE HIEFAT

B 1A ESM). —T0HK HARE U5 F 7T

R, HEEEWFEIRT R g, H
UEE AR AN 2 (420 & B, 33.2% vs.

20.4%, RR1.63, 95% CI 1.17-2.26, P {H =0.003,

U R A e YRR, 1 A1 ESM)[52].

% GOSE M, 8 4 &35 vl REAS K AT REIR1S
RIFMIME RGa B, (BIEdEIEE A # 2 (ESM) [5
2] IXFhRN S P TBI R (& hr i B Bk R
(GCS) PF43 < 9)IRANIAI[52]. —TUALHIHEFE [53] 2
T g B R A PN RS, ##EIR T SAFE-TBI
WELF ] cerebrovascular/K PR FE T i = 1 15 1

B SR 4H.(19.2 £ 1.07 vs HEE A4 5425 EK
FIEE 15.4 £ 1.06 mmHg, P {8 =0.01). 1P
FIEEAFTHBHKTARANER

S, BEANUEYE R e
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TE T A &5 S v #1850 A K 5 1 XI5 1
).

X RETHEWHST. R, BRI
KHZRBEGEHATMY. PR HEHK 4% [
B ABBGRRE I (260 mOsm/L), 2 TR R T
e RS 7 3 08 2 R AR B 38 Rk 1 1)
B — IR LR E R IX A 0 ST FL R B, iR
EA R RS AT B — M R 3R [54]. TR A
B, SEEAM, HSBEKEER TR
P RAFA T EE. ik, B RKAA S
VR EEAA S D5 TBI B3 FH &2 2ho/K i A &
EHCE D.

FRERA IR
H A1 i 70 7T 4 1 B 22 B miE A6 (2-25%) N\ F R
R TBI B 122 & P AE 2 [55].

T F & F 55 F E FH G /T e
B FAR G FTEE G EH LR H M F H MK 185 5 E

7K?

FRA T BUBE & PRI AN A 1 6 oK Bl T R U A B A A A e o
PR B IR
AR, GEHRIHE T

R

i P A AN 5 ok L AL 3 PR R 975 AR 2 3 e R R 45
FHEML[56, 5710 XMk e i AERE 7 1 AR A Y 2
MR B DY HOR E I, XA T oA Ak,
HAE KBS AN, WE & A A A6 g R
BERF[56]. £ WUEF XS 815 3 i UL FE X IR 7e o,
HREERSEEAITIEME, RERMEERITIER

FEAREEM IR . fIMANSE T 3, R HMIEAERIK
LR

ent [58]. B I AMREAEAN, ik
— kUL, AT SRR REINL T L, RS Al
AR L, 1 EE U 5 B B 2N e/ [56]

EHE

IR Tseng 55 NIRRT R G0 Hr, FATHZE T 9 Bk
5, AEH TR RO & H R LUK H I ERA H I X
B BFE R A E A SRR EA10]. Hr, 6 Wik
e S KA TR & th b 47, 3 WHAKAE 61
BFE AT, BRI FUAN, B W ICAAE 15 SR ATt
7. SRIEAHLL, BEBXNIETHREE LN, Hibk
ARH A E (9 TS,

n=1754, RR0.96, 95% Clo.57-1.62, 0%, A1 fiF
7R P U T S R R = K R
H5&EMEL, AsEaxattERaRaim, HiEE
e AN E o FE 2 IR T I I R AU
AN, ABZEFRTGH R X
UEHE AR5 AHfE P2 - 224 ml, 95% CI - 490, 42,
195%, ESM). Fl#-Fi 3AHF T A& E Bk,
FH?
FIT A 45 SR R B AN UE 3 (0 1 ME R B R (R fay o TR) 42k
AN KE B 14 PR PRI 1717 A 2%2) o

BT RORA, BT R aEAS &g
RISAS . A A AR EE w24, LRKHE
P T A SR
15 FH e AR T AN A2 R AT AR AR BZ K -
A H M ECA RS ) SR R AR (R 1).

FRESH BRI

LA UESE 32 25 T A 0B TH A BE AL IR CEG,  x Jk
PRI RV A PR - 75 25 2 19 AR AL [
BRI B A b T R N R AR R S, FRP
AN 3 WA 2 (I AE 2 57 B8N

VB 6: F1 2 F1 W %5 F1 28 1 H: 152 22 i A /T Tk
FEREIEEE 1R K52

BV B B 2R T A2 AT K AT T PR AL A
BAFIEER, LEHIREETEFAT

R
W S AL 5 2% I LR 3 ) 22 2 A 5%, HURFIE /2
PAY U AL 27 R Xk A A A T 5 [59]
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FUE e 2 T A S 3 1 I N &
Ko kA, WEAKREH, E 8 A T Re i@ Bt
AP SAE FH DA S T P U5 P R AR R 55 21 1 45
GREFEAEA BEHS9,  60].

TEVRIT FFRE AL R 3 i, AR A TR 9T &% P& B
i, AIERACELERT AL . K. MR, Y. BT
A MEAMR AR A E[61-63]. 2K, BLKRET
ZIRGRLLIAF CPG, MR A [F A58 (B2 (E B &
F LA H A g e 11X B85 R E

FELEL 11, 61-69]. VFZHEATHIREE, Bl aniEAbhiT

FRESH IR ILE L

ETHABIEAR, &FERRITRE LR A ES
) L5 R AR P T AR s TR A A AR AR
KRR 20% BEAYS 5% HE B EIZRER R
YK B4R 7 2k — P e

TRk SFEHK

V1B 7 dE 1R BT 2 TS e A L. FIEE KT
A TEEBEHIERY K G?

S NERRIR

PRI FEXIIN VR L, RBR 2 S Hrp — SR
E LB T

UFIETE

CHRZE IR AR YE Bai %5 N i RSV H € T =T
AHOCBENLXT RIS, MR T A& A5 S r a1
11 —BHRE6 & X G 3 Tl Ak B 3 b7, 10 55 4
TR 36 60 46 BT A R B i AR A AL B 35 [70-72] - IX LLhF
FEEGEL T AR S AR E s B0 B . 464451 &
) = I EE RV S B R B B B R AR R BE T
BERARITE PR EFEES, SMSTHAERTFAE
H, {EUEdEAEH A5 %€ (RR 0.89, 95% CI 0.75-1.0
7, 111%, EHE e HEIERIK, FHIFESM). 1E
WAL AE B ARG YT . ICU FEREA% (LOS) IRk
B 7 R 2R 4 SR GUE S R e e AR AR A, A
A4S —TRIE, ESM)[72]. FI#FHrA F T HE A
A daAA, P S5 R 0B IR B8 8 1 JE H K
(BRI TR PERAS R 1 PR T e ) o 2

A EBIE AR . fEE . = KR (1 —
Wt Fe R, 8 AR T A M A J7 T B
A RA LR [27]. SR, K EAR A SN B S %
PrEuh = o A AR N HL A B AR (ED HEZE,
ESM), &4 2 s 2 ¥ & A 2
rn ARy K FFREAL f& B B AR AR 1),

BTV T B AR T AN R B EACRY KN G 8 HO PR
HHIER, TR

TR AR A RS, BT ERER N EE KBS
TR AL SRR T 7 £ A O SR BT i iR T AN 2 SRS K
HETER TR T, SRe KR LB

AR, 0TI S B A A B 25 1) R % IR SR B K
IF R 8 9 A1 10 73t b TP 5 S B KR A TRE . 60 YT
B EHE B B B B e B R A

R

B EK(EFELK, 0.9% EhK)E5E R4k H
B2, 73], BTS2 K-S A W EAH & B8N
FE(EE 154 mmol/l), R 72 RNE[3, 74]. K
I, PR i K B A2 BhoK 2 3 Bus SUILE AR R
R IE TR B S SUME AT R S S B i A
x[3, 74, 75].
TS K RIE R, P4 a4 i 48 H
X JUEPE TN, S5EEEKMEE, PR
i AN B T IR S5 1, Bl ansLig
L8 WEFERAERR, HAEBRMEIKRES,
74]. ML, ST AR S A BREACER . B AR Z A
BHES T [3, 74]-
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LFEE

AR k2R, 55 Hammond 25 N i % i% &
BRI RGP BAZEEES . [13] B T 11 T
i, M35, 884 =53, Hh 9 TiFENLA K
5, L 35, 644 B HEME THTRE R, -
BASTFRE, ERABEEE T, 553 HKM

e, ~PHTf A S EET- E RS Z 7 (RR 0.

93, 95% CI10.76-1.15, 188.44%). fE[]— RSV
W, ENTIREE(34, 450 £S5 58I B9+,
Pl AR S AR B ER UK G 90 RIET XU EE (RR) M 0.
96(95% C10.91-1.01, 112.1%), wfXKHAK. 7E
Dl H—22

5 RS R JE 56 1 dan 20 BT 2o, BT 136 Hh P A 1k
IR FET ) G S MEZR N 91.69%, I XU i 43 1036 Sy
89.5% [13]. FEAd FH DL Hir [m] A4S 8 1R AT I A AA i 3%
s 25 2 M S TBE AL BRIRES, 34 6534 ) H,
Pl i A AR 3 Eh /K 90 R BB T 3 LB L 290.962(95%
A {Z X 18]0.909-1.019), Zixf 257 R-0.44H 4 H[-1.5
£0.2], “PHETEE G SRR BEC 7 89.5%[14]. X4k
R H 5 B, 4 LS T SR B L R () R ST
Mg ]R—5[76]. SHkUL, WAKEERY, 5%
BERKAR LG, P  RAARTT BE 2 T B T E A PRI
CUEHE I R 5500 8 M) . 553 KA, P4 df ik m]
REA 2 FEUE IS AR YT 10 2 F GIEYE i &#4%), T
RN 2 R To B AR B (R 4

UEHE I s PR ), AR G I 0 s 24

BB SRR AL LR, JEEN 0.14 £ 1.04 3£
JG/100 mL [28]. &M HKIN, HAERVFZHE(:
AR E Z) R Eh/K A B, P18 S A 1 AT
PEECA PR, 17 Ho A B (28] 0 TE AT i AR A A
FRIIGOLT, EBRABINERERER PRI EE
DL R B e SRR BRRR HH 25 1 B8 o P St s FH P Al
BRI AS R 2B K. — MR U P2 i &K
S, AR H B SRR B A R K SO A AR . TR
TCE AT AT ARG 0L T, B S KA N 2T
PABESZ I B AR o A, ok T AR B A gt
Hh R RS BB R B K

FRESH I RIGILZE L

it 2 AN [F) P S VA L (51 G L R VAR A 7L TR
i i) A0 LA A 0T LA SB B D L R S R . fd
P e AR A58 3K EEAT 51 SR T 6 fE
HETF . i, T DA 2 T
B, DUEAE s SUMAE A1 00 T St 9. tbah, 13k
I8 AT PAE RE AN [R]85 7 Y0 M S 6 = 0 k)l A 22

FFo

VT 8: dE R B P PR S e R L. FIE RS T HEEE
RN EEBEEHHEY K?

g5y, I HATRE A Sl B B R GIE 48 (1) Hh 25 1 e
T, ESM). FIBE A A R TP 5 R i A 2 5802 3
K, BT SR B UE 4 % 5 P AR (R R R IR
ASKE B I AN — ST P4 2%

BRI A 7 fe B s N Hp, ) B P4l A ) S A6 it A 1T A
REBHK, FERARE TRMEEE, ERA
15 7 N AR ST A AR T AN 2 298 R KOk S AR AR
P 5K(ER2).

f£ 2014 FFAER H 27 NESKN) 426 A ICU AT —
TR 5C Fh s AR AR RSP 3 O BRI T & 100 mL 1 3§
JG, HHEEB K AR AR [28]. & B &2 Eh KAk
A4, JEFEH0.09%1.045578/100%Z TF[28].

BTV T4 B PR T AS R B AORY K B R EHAE O P f EL R 1
AR
BFRIER, LHEE.

P-4
LB HIKEEERIREIESREREHME W, HIE
H LA HE 5% BH 572 ShoK T Be 2 R &0 & =2 i 3G i =
B 35405 F RS [77-80] . [RIE, P ffT S AA R H &UfL
W& BRI BN B A, BT NSRRI AE K
2]

FHEE
BT T A b ST A 5 AR B R K R B8 AR VA Tk
FERE WA [81-85]. 7~
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SUMMARY OF CLINICAL QUESTIONS AND RECOMMENDATIONS FOR BALANCED CRYSTALLOIDS VS. ISOTONIC SALINE

@ should balanced crystalloids vs. isotonic saline be used for volume expansion in adult
critically ill patients in general?

o We suggest using balanced crystalloids rather than isotonic saline for volume expansion in adult &% LOW CERTAINTY OF EVIDENCE
critically ill patients in general .

D In settings with a limited supply of balanced crystalloids, it is advised to priorilize using balanced
crystalloids rather than isotonic saline in patients who require large volumes of resuscitation
fluids and those with hyperchloremia or acidosis.

© seltings where balanced fluids are unavailable, isolonic saline is an acceptable alternative.

{ & ] Conversely, isotonic saline should be considered in patients with hypochloremia or metabolic
alkalosis.

€@ should balanced crystalloids vs. isotonic saline be used for volume expansion in adult
critically ill patients with sepsis?

o v suggest using balanced crystalloids rather than isotonic saline for volume expansion in adult = LOW CERTAINTY OF EVIDENCE
critically ill patients with sepsis.

@ should balanced crystalloids vs. isotonic saline be used for volume expansion in adult
critically ill patients with traumatic brain injury?

© v suggest using isotonic saline rather than balanced crystalloids for volume expansion in adult ' VERY LOW CERTAINTY OF EVIDENCE
critically ill patients with traumatic brain injury.

@ Most of the evidence is based on data from randomised controlled trials that used balanced fluids
with near-normal osmolarity.

| © ] More hypotonic balanced fluids, such as Ringer’s lactate (or acetate), probably should be avoided
in patients with traumatic brain injury.

@ Should balanced crystalloids or isotonic saline be used for volume expansion in adult
critically ill patients with kidney injury?

© v suggest using balanced crystalloids rather than isotonic saline for volume expansion in adult = VERY LOW CERTAINTY OF EVIDENCE
critically ill patients with kidney injury.

CERTAINTY OF EVIDENCE:
NO EVIDENCE / VERY LOW / LOW / / HIGH 9 NO RECOMMENDATION % CONDITIONAL RECOMMENDATION

/ STRONG RECOMMENDATION
o QUESTION ﬂ RECOMMENDATION a REMARK ® CONDITIONAL RECOMMENDATION AGAINST S ® STRONG RECOMMENDATION AGAINST

a BN R IR (R 8) 417 4 58 0 (10 R 9) B Mk W 5 (10 R 10) RN s B A 2 i e Lk i

WA FE T 2R 2 il 7 0Tk, B3 6914 L KFIES 5B EKMLIL, P SETTRA S S HE B AA
53 [13]. LR, 55280k, SPENE  J7 B AR BN 2 5 (R 4 B UE B iR ARG,
AL B MRAFRE N e BB FE PR A SBOET.  JF H AT REAS 2 5200 TE I8 I 245 R B GUE His 5 2 v 252
KB HE KRR 0.93, 95% CI10.85-1.01, 119.26%). SEME)ESM) o I BT A 1) P17 A4 1] A 2 5575 2k
FEALE F DL S0 [l ) A R ) A R B Bl AT IO A K, BT 45 R AN IE 4 16 i e M IR (RS — SRR
Mrep, SEBEKAELE, R PE SR MR RE B9 R L)

ORFET:Z (I LU EE 0.935(95% AT {55 [X [7]0.847-1.04 FRAEIA UEYE, & ZA P T A H ST i A4 T AN
0), JaIMER A P HTVARICIET-Z89.3%[14]. W JE&5B Hh/K HEAT Ik S50 B A B 7K1 A S i
Kit, WAEBIERY, S%BHAKMIL, FEASE & 2).

Al fe 2 P EOE T AT PEARGIEYE 1 Hh S50 2 1) - 2
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RAETRE I AR TLZ B
s L AT R0 P AN 5] 1~ 47 o 4 0o R R0 S8 3 DA R
E=PSLWIDESE iR AR

1T 9: dE AR B DT i P RS e AR LL (T 512 2K 9 K6
B (TBY) AN BB Z HIEBR?

TA T BUBE 15 E K AN 2 P45 3 Pk KRB TBI SE B B HO A
BRI, EHEHTE A ET

RO T B B A Hl IR H 0B Bk B P46 % O B Lt HE X0
iR
TBI B A RENLEE G BT RIS T dn A, Bk SLRR Eh (SR R

).

AR

WARBIE K e TBI BE M —NEHEEFERE, FNEK
WiARZ%E 5 cerebrovascular/K i i & B A 5% [86]. 5%
BIKBN RS HWR, FNERIBIE KN 308 mOs
mol/L, B&EFMKMBEE. T MIARKBIEESR T
ANE, ABE RIS TEE K Mk LR #h (B IR
) ARIE (RS FLIRE #5132 E 5 24 273 mOsmol/L)[8
71, I HAEMSE T 58S KM, 5 TBI &5
MIBET B A < [88] . 4R, P& HoAth B A5 B2l
MLIE B H W2 32 R 1)~ d A, 9l an LK -Lyte 148
(BiEE N 294 mOsmol/L), 15 53T () BEAL R HE R 5
HRIET R I (LR 30).

%

AT ) — TR GV, FATHRE T 3 TS £ X
W5k B LT R ) I 4 s, 4~ 1T e R 5 5 oK
HEAT L8, i T TBI B ML T- 50 [13, 8
1, 83, 85, 89]. PHIKALSH 14T 1) db A 2
FLER[89]. V- HT(n= 1896 42 5¥) M3 -Lyte,
DL S —Ti Il % -Lyte BUMASREG R EH, JET-RBEEF
887 1T 184

g 5B KM HLE(RR 1.25, 95%

CI 1.01-1.54;= 7%). TEAFFH DU 7 [a] A B it 47 i A
R BFEHIREZE S, L2

5B M, BA PSR TBI B # T3
N 1.424(95% {5 X 6] 1.1-1.818), P4 it A48 hn i) Je
IO ME R 1(97.5%)

FET-HR[14]. SWIRUL, BAEERE, 54558
IKAAEY,  SPAE I A T B2 5 E0E T 2 3G N (GIE 3
AR . SEBEH/KMEL, PSR B iE A
I7 LA R, AEUESE 355 ANHf e GUEds 14 2 T
AEFARNESM) . A R THERG LRI E
. SR, X SMART I (ZBHERMEEARE
JEFARE) ) kAT R B, 58 EKAELEL, P
7 AR 5 S B AR A5 1 TBI B35 10 HE e g (BE T Bk H
Rt 281) L Ath 22 7 MLAA) ) 35 22 AH S (A 82 )5 1) ER{E BE [aOR]
1.38, 95%

CI 1.02-1.86, P 1E =0.04)[89]. F35 P

FE H A R T 2535 Eh K 5 1l b A4 AH 45 55~

FIT A 45 B0 loids PA K BEANIE 35 A4 i ff s v R AR (A
PRt A3, 1) R AR B 1 P SR T P4 2%)
RIEBA UEYE, L RASEE T S52 KM A & F
i SRR 5K AR TBI f& B R AL A 2 (R

2)o BT R UEHE & 2 T B A 0L IR W B @ m
S AR R B LR FE RS B, 3 HL el T S e R
FLERMRAS X TBI B3 A fa5s, £ KA 0% TBI B
A FH 7L ER A (BB TR ) o

19£810: FHHGRN T E B E BN G ST TR kB %
BKETHBYT K7

TV WA P A R T A RSB KR KB A B MR e R R
IR
HHRIFER BRI R AT

R
SE BB (AKD B AARRY K 5 A2 s 44U
FHORFFARTAT, A DIE T e,

EHE
FRATHI SCERZR IR A € T — MAHK

RCT (n = 38) HLH AT AR B 44

IR AT B T PE AKT RE TS 2 118

B E 9 (CKD)[90] it FH MR A FLIR 2h 8075 2h /K 9
KREHEEMW
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F KT DIREfA e R, R HRA REREE
BT[90] . FRATTIE M\ H A 26 5 11 BB AL %o R 3K o A
SE T AR, B ROL R R B BESTFluids(i% £
FEME T B AT AE )ik 58 [12,  91-93]. fEiZ ABf
IR (8 TR LG ,

n = 1526 £ .Z2) i - 5 e 14~

HaEp ok, PR AT REE>

5 1 25 AR VAT (RR 0.85, 95% C10.73-0.99, 10%, iF
P AR ) LA I8 AP 75 B (UE 9 o1 = 11K T BB PR AIK T
IR R B L Th e IR R B 45) . R LOS A &
HES, HIEHEAEE AT (ESM). i 45 R g
E 4 1) s R R AR (RS — B, TR 422 AN S 1 Bk
%X). ?

STA AT AR VI AR 3E TR AT IR T A AN A
[, JFHAEGIREL = (FIABErh T RERZ2 BIR . &
P LR, TS AREH T P S AR AN
B AT A ik A SR, SR TR
2B R 0 UE fE R (R 2).

AR BRI
2B 2 O T SV B 0 0 N S E R I T A A
BRAEIE Hh K HEAT R AR 5K A 8

MEERBREB i

18T 11 NGB B E BB E BB R EHF LN
Ry AHEB?

1

BATE BB 2 d R A2/ MERR I R B BORYT K BE f 3 (
o

AR, GEHRIHE T

R

BB EIKIBERGBY% 5% 7.5% 20% B H AR )Z)
CLTE s WA Y v S 5595 d A 1 2 AR 3R AT T
7%, AR RM AR, Hiin ARG EARTT. mis
KIS AT SLRPYT ORI N A &=, (AL A8/ [9
4], WEEBAFIE RIESE R, Wk B4 5 ICU
FET IR ZEAM G, IEH

TBI B4 I EESE BB [95]. WERLEMH, 5K
M, m3 R KE WS IR 3 77 2% 1 208 AH %
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Hypertonic Isotonic Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
1.1.1 Trauma & Hypoveolemic

Vassar 1990 17 32 10 27 4.3% 1.43[0.80, 2.59] 1990 —

Younes 1992 7 35 8 35 1.8% 0.88[0.36, 2.15] 1992 —]

Vassar 1993a 11 85 14 84 2.8% 0.78 [0.37, 1.61] 1993 —_—
Vassar 1993b 20 50 23 45 7.5% 0.78 [0.50, 1.22] 1993 s
Cooper 2004 51 113 58 115 20.0% 0.89[0.68, 1.17] 2004 ——

Bulger 2011 69 256 97 376 21.2% 1.04 [0.80, 1.36] 2011 -
Subtotal (95% CI) 571 682 57.5% 0.96 [0.81, 1.12]

Total events 175 210

Heterogeneity: Tau? = 0.00; Chi® = 3.61, df = 5 (P = 0.61); I = 0%
Test for overall effect: Z = 0.54 (P = 0.59)

Heterogeneity: Tau? = 0.00; Chi? = 0.04, df = 3 (P = 1.00); I*> = 0%
Test for overall effect: Z = 0.42 (P = 0.67)

1.1.3 Surgery

1.1.2 Sepsis

Li 2008 10 15 10 15 5.8% 1.00 [0.60, 1.66] 2008 —

Fang 2008 5 30 5 32 1.1% 1.07 [0.34, 3.32] 2008

Asfar 2017 98 214 96 220 33.8% 1.05 [0.85, 1.29] 2017 —r—

Smart 2019 1 34 i 31 0.2% 0.91[0.06, 13.96] 2019 + >
Subtotal (95% CI) 293 298 41.0% 1.04 [0.86, 1.26] ‘

Total events 114 112

Heterogeneity: Tau? = 0.00; Chi? = 1.05, df = 3 (P = 0.79); I = 0%
Test for overall effect: Z = 0.04 (P = 0.96)

Total (95% CI) 1043 1152 100.0% 0.99 [0.88, 1.12] <&
Total events 294 328

Il

Shackford 1983 1 30 1 28 0.2%  0.93[0.06, 14.22] 1983 + >
Shackford 1987 0 26 0 26 Not estimable 1987

Holcroft 1987 4 10 3 10 1.0% 1.33[0.40, 4.49] 1987

Cross 1989 0 11 0 9 Not estimable 1989

Croft 1992 0 13 1 15 0.2% 0.38[0.02, 8.62] 1992 +

Jarvela 2002 0 36 1 36 0.1% 0.33[0.01, 7.92] 2002 +

Pfortmueller 2020 0 53 0 48 Not estimable 2020

Subtotal (95% CI) 179 172 1.5% 0.98 [0.36, 2.64] .

Total events 5 6

L 1 1
0.1 02 0.5 2
Favors Hypertonic Favors Isotonic

Heterogeneity: Tau® = 0.00; Chi® = 5.15, df = 13 (P = 0.97); I> = 0%
Test for overall effect: Z = 0.14 (P = 0.89)
Test for subgroup differences: Chi? = 0.45, df = 2 (P = 0.80), I = 0%
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SUMMARY OF CLINICAL QUESTIONS AND RECOMMENDATIONS FOR SMALL-VOLUME HYPERTONIC OR ISOTONIC CRYSTALLOIDS

{011 Should small-volume hypertonic or isotonic crystalloids be used for volume expansion in
adult critically ill patients?

o We suggest using isotonic crystalloids rather than small-volume hypertonic fluids for volume %4 vERY LOW CERTAINTY OF EVIDENCE
expansion in adult critically ill patients

CERTAINTY OF EVIDENCE:

NO EVIDENCE / VERY LOW / LOW / / @ NO RECCMMENDATION v CONDIT'ONAL RECOMMENDATION & & STRONG RECOMMENDATION

o QUESTION o RECOMMENDATION g REMARK ® CONDITIONAL RECOMMENDATION AGAINST ® ® STRONG RECOMMENDATION AGAINST
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