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bl
HT

ac HEHS oy /AP %| L?E' EEHES)
Qs B & Soielo] 7Es ATlS EE-TtHE 201
|_ _ 7 = = o T oTid - o o
E7228 72275 ois aal BieE doE 28 1228.9 96,350
Aay B 5 Soiolo] 71E5 A7lS SE-THHE 20
|_ _ 7 = = o T oTid - o o
E7228100  L722°50b jois wol Piele welz Be)/23 18433 144,520
o UEY 2 & =gl J1Est A7l SE-7IEE 301
E7228900  L722°57h ol 'Crol piee] Melz ZEl/HOIQMEIESO 24588 192,690
HaY OH & =oielo] /|28 A7) Z25-9/Y 0| =01
E7229 L}722-5LF  E 5 e T onis ° 16,400
s NYZ/ 209.15 ’
E7229700  L}722-5L4 E%’ﬁ%ﬁ?:? SO 7|ESH A7Is - 0 3%0473 24.600
- =ol/od .
T dEME b & Sog0) 725 A7ls E8-99 0] 50
Fr229900  H22SH 5 pog/meeEEze 183 32790

SA: APV BAFEY, AAIE SEAR L, B, 7R, A 2022.10.25.



1.2.3 =2| 5l SHj &

71&3 FAH vl YPHER F=(current procedural terminology, °lsF ‘CPT")& 935619
3l H(thermodilutiony& ZFSH AHEsF S74o] ERI=goH, & HAF #H AsHS

=~

ol D207°7 AR 430l UATHE 1.9).

ue

2

=7} = LHE
93561 Indicator dilution studies such as dye or thermodilution, including arterial
. and/or venous catheterization; with cardiac output measurement(separate procedure)

93562 subsequent measurement of cardiac output

D207 Measurement of body fluid volume, etc.Various tests by cardiac
catheterization(a series of tests)
1. Body fluid volume measurement, extracellular fluid volume measurement
2. Blood flow measurement, skin perfusion pressure measurement, flap blood flow
ot TzEH test, circulating blood flow measurement(by dye delution method), skin surface
== H+E temperature measurement using electronic transfer type decolorization indicator
100 point
3. Cardiac output measurement, circulation time measurement, circulating blood
volume measurement(other than dye dilution method), cerebral circulation
measurement(dye dilution method) 150 points

CPT, current procedural terminology
"Z3): American medical association 2021; T&3]: Q& T4 EH0]R], AMY: 2022.10.25.

T 54 Y HESHE o2TlR

k& 4 Aoty EQMEAS Hol= 55
=S %ZLE st ARSZ AEH 02 RIshk= AS TAHPark, 2011). 2

AR EE A BE EY, WEk, SAGHY, BRAARONE 5 7| EAERE deHEF T,

HE = ARSSIHEFA &, 2017). A= B9 7HEEl(pulmonary artery catheter, ©]5}

22 A o= Avles 4 5.5 752 Bt oY, @Al HIdSA e

Aol
Holak

[e]
S
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92 oW
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N,
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D
5
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Al
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[e)

AekEsFo] S uly B4 (pulse contour analysis) 13] A&k 5 E M arterial line)of| A &
o =

AT (arterial pressure waveform)S EASIO 2 LMoz 24T 5 Q= ATE
71810 & $HPorhomayon et al., 2012)
WG EA WS o]-&sto] AElETde ST 4 A= APl vsith 7R Bol AR =

QX H A& 0] 83t PiCCO monitor system (PULSION Medical Systems, Munich, Germany),
LiDCO 2YEH AIAR(LIDCO Ltd., London, UK)o] 9loH, £ HAE o]-851A] ok A=
LiDCOplus, LiDCOrapid ¥ FloTrac/Vigileo “JA|(Edwards Life Sciences, Irvine, CA)7}
QJtHPorhomayon et al., 2012).



FA5ha] THA] AR U o] 8RR FRIgH AF 2018WHE] 2021 A7HA] A9-71= FHEE ol 2Jgh
ST ST SHAEY SH2 A, SARET H AamFHo] A% Hashe Bl

o
52 UYL EUSHE T3] S715hs BECIATHIE 1.9, # 1.10, # 1.11).

H 1.9 AA-7EX FHEE{HO ot AA-AEEY ZE[12T] 018
T& 20184 20194 20204 20214 20224
BXt S, B 4,941 4,631 3,968 3,870 3,747
SAEHY, 3| 8,139 7,608 7,276 7,258 7,247
TE3% M 155,340 152,369 152,862 167,277 170,051

E7222% AX
24 BA9g oA A, AEYPAFHAFES) B4, AAME 71&, A Y: 2023.12.05.

B 1.10 SAHUY 275 0|83
HAIEZE T 20184 20194 20204 20214 20224
BAt4:, 98,540 87,974 78,940 74,578 69,726
E7200 EAEE, 3 469,103 415,094 375,236 361,978 333,691
Tazd, M 5,462,922 5,564,179 5,738,199 5,701,196 5,334,489
BAtg: 70,488 63,993 61,584 61,523 55,910
L1320 EAEE, 3 75,832 68,655 65,993 65,800 59,616

ez MY 5,251,105 5,137,727 5,193,019 5,288,906 4,888,742
E7200, SAFHLESA1€9], L1320, utHS SHGHGHA FHIEHAA= £
24 BA9g oA A, AEYPAFHAFES) B4, AAHE 71&, A Y: 2023.12.05.

(=] —TH =2d o
HAIZE T= 20184 20194 20204 20214 20224
NS 143,799 151,653 153,886 165,521 165,521
EX874  EAMEH, 3 736,483 767,302 818,836 923,108 923,108
Tazd, M 34,292,720 35,882,742 37,847,324 43,184,964 43,184,964
NS 211,005 211,340 209,928 217,318 206,102
L1330 EAEH, 3 232,975 232,575 230,979 239,561 225,330

TlegoH M 11,460,493 12,366,027 12,943,751 13,694,214 13,109,031
EX874, I&4 THY EASA1¥€9T, L1320, 755 M52 Y A4 FHEEAYRE 23
A Ao mH ol e/IFALH, AR AEHA +&5) 34, A= 71, AL 2023.12.05.

HH54 AR S Ax20te] 49- 20184 202297H] Ak, & AR Y ARl FE0]
S7Fohe AEE EATHIE 1.12). 1 9] Hio]e|dEAl} Hlo] @ QuH A= 20194 o|F FE6
Hadhs %S B E5 S 4] 2 A4 B2 20004 o] % S7ok= B3RS EATHE
1.13). olileieta: B& Ao WupdEA|7E o] RS ARE SRk ER1EA] 2ttt
G5t A AALR] HY 71207 ©H= (E 1.14)0] AAISHIT



H1.12 AX20} 0|28 YUY 7|1F)

AAMZE T2 20184 20194 20204 20214 2022
. SR, o 8,996 9,781 9,301 10,131 12,124
;;gm ZAIRY, 3| 9,631 10,729 10,277 11,214 13,392
e K22 M 2225416 2,434,100 2,342,059 2,969,705 5,365,385
SR, o 1,467 2,973 4,389 6,113 6,732
AYY =8 SAEY, 3 1,494 3,018 4,480 6,233 6,831
Tzl Fel 400,160 781,941 1,170,159 1,847,762 3,101,458
e SR, o 17,550 18,921 21,655 24,548 28,156
Mig]?q,\ ZAI2Y, 3| 20,744 22,801 25,940 29,862 34,530
CTETLCT Xig29 MY 1,893,088 2,029,486 2,221,540 2,641,772 3,293,922
e SR, o 142,019 167,476 174,730 197,586 219,141
Mig;rwr ZAIR2Y, 3| 170,789 209,271 222,497 248,451 258,412
CTET-SE xmagol Ml 24,679,390 29,280,791 31,213,604 35,143,147 38,590,080
e 3R, O 137,872 150,290 158,320 205,270 315,822
Mi‘éﬁfxm ZAI2Y, 3| 163,687 182,991 195,496 254,874 391,848
STET-UE xigaol MY 33,762,841 36,594,337 38,473,611 50,441,782 79,352,842
AAE A220 EB611E #AA, AW 221 EB612E AM, AFE A=x21 T EB431E AA, dut EB432

2 AN AT EB433°0= AM

A
A4 A9 gHgolH/ A A", AR @A +ES) 54, AAEE 71%, A4 Y 2023.6.11.

B 1.13 HIEEH 4715 5% 01834

HAIZE 1= 20184 20194 20204 20214 2022
SR, & 30,870 38,621 37,873 16,607 6,702
HIO|Q2|AEHA SMEY, 3 33,675 43,292 42,305 18,480 7,459
T=gd dd 742,574 977,612 989,765 442,227 186,923
BiAtg: 23,546 51,669 51,726 26,201 11,161
HIO| I HA SMEY, 3 26,432 58,313 64,461 32,214 14,960
T=gH, M 569,314 1,252,870 1,294,122 690,542 318,208
=2 SO iﬁfﬁ,a?; - - 3 144 225
gl @Elﬁ EIO-IE":,'I ‘c'>'A|'oo- _gl ~ - 3 157 247
L=z M - - 76 3,852 6,041

Sl @ elolei A £Z873 0% AM, Hlole QI aX 722602 A%, B8 Sux B4 U Aeid 249 7224
244, -, 8ee
olabsieh Y8 ATE, HupASAIZE o S ANAT 9

A B o mHHolHATAI L, ARPAHAY +as) 84, AR 71, A9 2023.6.11.



a5 Yo7 SIHHE), ¥
HE-ZAE MRS 4127 45 328,960
AE-HE W =30 4540.21 361,850
HY-EEE HxsT-He 937.12 74,690
AH-HER AxST -t 1479.23 117,890
AHY-HER NZEL-HR 2156.86 171,900
Fs|MY HY & SUei0f 7|25 M7|s SH(EYT|F, 7HHE MU= ZE) 1228.9 96,350
Olttafets 28 XS EH 567.01 45,190
S0 7|x5t MYs SENLEH] 539.83 42,320
e S HAEH 1¢4] 463.69 36,960
HIO| 2| A E A 254.69 20,300
EE SO YA I Me|Y 2YY 254.69 20,300
WHIPHAA|7E 0|8 254.69 20,300
HIO| QI HAH 237.14 18,900
ARA-ZHE FHH| B[O OISt HA-ABEZ 2 [19] 235.69 18,780
SaYuer =51 156.77 12,490
EA Q| HAFRE, HAP|E SEAH A, B9, 73R, AU 2023.6.11.

1.4 M3l g

1.4.1 238 grJ|2FIt EE

GolAH B T ko] 7|23 475 2L Ao TR P dE Ve & 32HO 2 Frlslo]
20143 A4} 41915 71E57H93)(2014.4.25.)0014 eFdA 2 g 4o] Q= 7|&E QA EJATHEA
B2 R&AI=27|eH7H Y], 2014).

1.4.2 23 HAH 20F

| 1Y 5 Bl 7|23 4715 243 B E AAE BATER 0ol 3RS Slstgir.
Wang 5(2022)2 @4 &3 IS AL 2 PiCCO2 A B aTIE AHES 10Ho 2 Brlslglom,

&,&

71789 PICCO AV i@ 43 B449] ol 58 25 4412 4 Qieky Huslsict.

Schloglhofer 5{(2014)2 FHuFEAS- 0831 57 A|AHS HE59 F8j4H(pulmonary artery
thermodilution) ¥ H]wsto] HEREAS =¥s}31oH, o] Fol= PiCCOKEEH 8= I3t
PiCCO system®]| tigt HEREA] A7} Bias -0.01 L/min, Y188 @ XKpercent error, ©]5} PE) 32 %%
Hysioirt.

143 7|-0|I:|'-_I_I-O| 7-|

GolAH B T s 7|23 A7 S - sto] ZtolEelS HES ik thadt Et
4 5284} 9J5t5](The European Society of Intensive Care Medicine, 2014) = &3 -8 275}
7] 915l |59 71ElEl(pulmonary artery catheterization) = TPTDS] &7} ARS-S A

10



(Cecconi et al., 2014).

= a] 5 2 A& E#19)7)5}H3](The German Society for Thoracic and Cardiovascular Surgery)
1 = np3 3t 2 S22} 9]5}13](The German Society for Anaesthesiology and Intensive Care
Medicine, 2010)= W FEA] 0] HEH 7H|E & o] 83t AHtEd AAHE AW o-&)(pulmonary
arterial thermodilution)@} 7213t AHAAE Kol L Qlo] A 3 S0l A B4 FAMHO.
2 AREE 4= v ARFsFATHCarl et al.,2010).
AHQl AR ASA| 7 D A AAe 917 1F(Cardiological Intensive Care and CPR Working
Group of the Spanish Society of Intensive Care and Coronary Units, 20142 55 &X}2] 5k
AA T EaRoA sk 1] 9 94 HlEA e 54 SRS SR VAP 1S A8
o] TPTDE AHZ 02 ARESE 4= Qltkal ARKSFHTHOchagavia et al., 2014).
4 Ao} 9 AAolE3ER}9] 8t S](European Society of Paediatric and Neonatal Intensive Care,
ESPNIC, 2020)= %% °oF5-2] @95h4] 7hA] T HalRMoA B84 23 SRR a3t AlEkEsF 7o)
" Q3o TPTD o8& oFsHA HLstHtKSingh et al., 2020).

2. Yt=H
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1. HAN 20

1.1 72

WIS AR BULE £E B G 24 5 FULA 120 15 339 993
QP 2 Tl HfFE R TAS WEON, BE BHE 491U8l0] 1015 A
steict

1.2 sAmE

£ g7jolA] sauEe chevt g,

¢ GBI B FHAY] 723 A7) ZHL HsHE B Hag Bl A7l 2
W IS BA 0 AAgA] Yo E st TAHRIE

A, P B BY TS 72

Aol 12 ofipikg W RAkgo R Yokl

WA, B3] 73 AAPgEh el gl AuEEgsele) ol Alolwr|4wrle Bo) 1 TS
Qa7 ol & 7l B Qi ol ke Sl Aske] R 8 sk e 1
FAAAES ST I8 VI RAAE BT T ] AP A PIAR A Ao 1217 4]
2 SR AL/ L ABBF7| {4712 201 shelatict. ohg ] ATl SR
YA RS W 1ES TR A B2 51 B 5 oot RS 711 9l BkEo] gol Rl
A, oleist BAHES) 717 B0 2 W 5 Shis Al 71, e AR A e 2 itel
ZpA Eo A Alakct

12



CHAA, AL FolH B & 5aiQto] 7123 41715 &7 HARR gt vlg A7 9 vl g&-a 7S
FQ AHZE BT}
oA, AeHg 9 A7 AlghS FA] ko, A+ 532 v A= Algkste] ERlstit
AY7] AAARO] 7} 3144 Q Aof] it PICOST-SDO] AlFARRS (3 2.1)3 2+
H 2.1 PICOST-SD MELIE
T2 e
Patients (CH& 2Xp) sty DL|E{7t Lot Bkt
Index test(S A LMY 2 = SUY0 7|=8t 7|5 B
Comparator(H| 1 ZA}) Fe|MH HY 5 SHR0| 7|25 MV |5 SHS +HoHK| 2 DSEHTUL 5 5)
(UME QPN ) ZIAL T O|AfEIE T BRI
(UNE SutM) o2 ZAuto| HE
. Al.EII-%
ZATTIEHA o
Outcomes(Z =) - | UAIAL 2HM(clinical outcome)

- I7[7E BB TTIZL AIBEET| QA1

(BHIE) HI8EE,

Setting(¢172tZ) KHEX| 2=

Time(FH7|7h HNHEX| S

2%  Hme

Study design(¢i

HE-2td S

1.3.1 29|
=] lojEjHjo] A= A A1 A B 11 A] 8 AAY 0 7 13 %]= Ovid-MEDLINE, Ovid-EMBASE,
Cochrane CENTRAL H|o[EH[o] A5 AT 2.2). HAHol= Ovid- MEDLINEOA] A8 AHAY
o} 71E.0 7 7} 2[7- o] EAJof| A 45191 01 MeSH term, w=2] AR}, Het A4 590] A7
ZZ5] a1t 25 AL 20236 29 792, E9 FAY 2R [BE 3]0f| A A5,
H 2.2 32| MXt H|O|EH|0]A

2 25 A URL =4

Ovid MEDLINE(R) In-Process & Other Non-Indexed

Citations and Ovid MEDLINE(R)

http://ovidsp.tx.ovid.com

Ovid EMBASE

http://ovidsp.tx.ovid.com

Cochrane Central Register of Controlled Trials

http://www.thecochranelibrary.com

13
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1.3.2 =4

S Blo]eflo] A ofele] 57 7S o} SSIACKE 2.3). A 29 74 A 4G A
AL 7119& 3he] o] ik ARA o] AEA) gk HoleHo] 0] 49 o) 4

B 2.3 I HXt H|O|E{H|0| A

= = 2 URL F4&
KoreaMed http://www.koreamed.org/
9|Sh=20|0|E{H|O| A HAH(KMBASE) http://kmbase.medric.or.kr/
S| 0| HH|0| A ZM(KISS) http://kiss.kstudy.com/
St SsEHERI(RISS) http://www.riss.kr/
AOIHAR(SCIENCE ON) https://scienceon kisti.re.kr/

BARAL A AW ek A SBstgon, o] Wl ol SuE BHOR Atstol
Selsteict

=8 AEuiAl= A= /8A 7)ol wet Jgstlnt. A £ tiste] F H AEAPT 5EH o
2 55 oA Ao E ot £ FE Aot o, olafgt aoll A H7EAF 7 9] EAX| 7
NZ FRoll= LY =29 E Bl 2TH o= sttt Y 152 Preferred Reporting
Items for Systematic Reviews and Meta-analysis (PRISMA) S5 =& AA|5F .

AR, A7 7152 A A+ (Bergstrom et al., 2017)= A& A olw AR (E 4 HYE 7}
93 HE hAfo 2 P K] L2 AGE A5 T

EA4, Tribuddharat 5(2022)2 Tribuddharat 5(2021)3} 5L st A+ 15 C & Tribuddharat
5(2021) AFgAre] QRE iAo 2 e ALE ER1E o] Tribuddharat 5(2021)S AHE
Aol 236kl Tribuddharat 5(2022)2 SEE0H A+E viAsk .

A, o] TAH T AAEA SkAL, PICCO E VolumeView ¥1E AH§3HA] ghe
A9 FABNE 295 e AT WAt

9, ol aTte] gl ARES HIEIel 44 F Y AL I 2
2 A ole ThE AT(RJSP A S, olzguis), oS ALg e WIS}, Holsh A\ X 5)% K

N
ol«N -
2o
)

ot
ol

Q,
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Q4] ghe ol m AT WAISHATH A

ot

= A /uA 71E2 (R 2.4 Zr

H2.4 dE/HH71E

MEB7|Z(Inclusion criteria) HiX|7|Z(Exclusion criteria)

. %%ﬁ:rl = I-IOIAI-E__FL

4 —Oo
- U7

Ot HHEA, letter, comment S)

—_

- FEMH Y F SUA0| 7|= MY |s SH BAME - oF=0 E= Qo2 ETEX]| ?JE Ecd
A5 oI S B2 4(x§ur SHS A =R J|UETIN S
- ME5 o2 2V} St O e H i E AT peer-reviews MX|X| 42 4 740
Y2 sig 27}

 BEETE o7

S99 B 7 B AEAP=HA 0= AFtlal, ofd EYA| Al =215 &3l 206151 BlEd
3] Prle e JLe-o] wheh F2RQuIA v 7 YA S (randomized controlled trial, 15} RCT')
2 Cochrane?] Risk of Bias (RoB), ZL 2J°f| H]F-2 97X non randomized study, ©]5}'NRS )=
Risk of bias Assessment Tool for Nonrandomized studies (RoBANS) 2.0 =22 ARE-59Ic}

HIEH Y B7HA] 123 ARNe R o A7) JF AW A (WA SH)EA A3
oA =7HE ol 57 Aol FFE FA o= A= THE o] Ao} AR W Ao
gk BEHAES =4 B 23U 718 BEF RS ‘co-intervention’ FEHOE FHF
AAHEIP L Qm A ol JFe & A 0= s o] H| AL o] thsf 4|2 0.2 AAISHA] 22 735
HIER A8s E24AE 37kt

o)

1.6 Xt&FE

} SR 4&7544 gl ﬁ]*éﬁ-’r%’é‘_ FEAAE BE310] T g HEAP A 0 2 FE
S 5UdoR HES, 277} A Elste iAo
736@6}“ T& X} +E HJ%E Ao JFe| B A7EA, ATV, ST vl
ARSIV, U HARSAIE, P H B3N A3 55 EesigleH AlaaE FAL [HF 4l

AN

1.7 X128y

Az /g2 ¥ 4 (quantitative analysis)©] 7Fsd -9 HEREA S =3fop, E7+s 74
HAE(qualitative review)S s}

A=Al AT A thatk At

AR, ATFFS TEoto] HEHEAS 5tk

o
i)
i)

15



A, 77+ A3t Zo] o] FAIA Fold2 FelaeE 5%ollA mesteich

A, EREAE o3 W40l tholl RCTE] 74-9- 53t $19H(risk ratio, ©J5} 'RR)2t 95% Al=7+1t
(confidence interval, ©]3} ‘CI'), NRS9] A< 53} @ ZH](odds ratio, ©]5} ‘OR)2} 95% CI, 4&F
W B35t g 2Jo](mean difference, 13} ‘MD")2}95% CIE AlAI5FALE EAHPH-L wlE —E‘s]_]@
1 (Mantel-Haenszel method)& A+83H Mk a 7% @ (random effect model) 22 45} tt. o]
EHEA A], o]&g(heterogeneity)oll gt T2 4 AlZH 02 <TdH(forest plote ERlokaL
Cochrane Q statistic(p{0.10 ¥ B2 5414 o4 Td7|E0 2 713 I statisticS AR-510]
37 5412 o] A Ttsl ). I° SAI% 50% oL 495 AA|F o2 o] WA o] Qlekal 715
& 9ol o5 7o 2 3 $AH o] A4S BASIt A Y 5, 2022). $A14 242 RevMan
5.3 9 R 4.2.1& o]-&3I3ith

AA, St B4 0= 7 Hol] Hargk AlgEe] ths A-teidAtoll whet 2fe]7} Qli=A] ERR151ITH.

A, wEREAIA), 8 7S] ATl A E R ol A E ofa] 7 AXRE A9 54} 74 ke

>H
L 1o
o,

38,

1o
g
k4
o,
N
()
e
o,
rir
b
i)
e
o,
1o
jansy
it
1o
)

< JLeoto] 2 AolE YR F (F 2.5)3} o] 2F

HISH 4%
AU LIHa e UM oMt SO 27 S&ot, 1 2 WIS 58 TEANCE

(recommended) VSIS M L AN HE0IM SHE Q=7|£2 AIBS HIE

xS Hog I UM oMt Sukgol 24 9 11 9 WUtels S8 SRACE N2oiis I

(conditionally UM HEO0|L; 7EX[0f et Bt e UMK REM0| H2HE 2 U0 SiY 227[&2
recommended) ARE X745t B2 HetXoZ gt

e N = I UM oMt Sukgol 24 9 1 9 WUtels S8 SRACE 125iis I

(not recommended) | =L Q4 HE0IA S Q=7|&9 A8S HIGHK| I8

| o
Nt Sk SOi| Chal THe Ao A7 2ESHH oL Lot A0
o g °|§7I$°| MROH thst Hisg 25 28
=z
(insufficient)

I 7 |CHALO| QIAFA] OFRiA

r

X 2SECE Y2H0[ H o775
CHoHA = +IOJotY ZE=0| 718 =+

16



2
—

7] 3l =i <] At ol e o] ~F AREsto] HAE
ojom. Z} HlolEo|ofl A F5 HAE 4,153

1 225 FEsto] WrREAe A Qe 30 OuE 12

Ae7|&0] e A= AR 5

A bl 0 B0 7 AAISTH

= Zolo] (I 3. Dol AlAsII oM, 25 s =52 24 319

A|2Iet 6,574Ho] £AAM

=2| HO|E{H|O]A (n = 9,975)
*MEDLINE (n = 3,698)
*EMBASE (n = 5873)
*Cochrane Library (n = 404)

=LY ClIOJE{H|0]A (n = 752)
+F2|0HHE(n = 46)  +KISS (n = 115)
*RISS(n =312

+KMBASE (n = 150)

+SCIENCEON (n = 129)

SR eIy

2823 10,727H
Sy of] ARG A

E
pua

mlo
2
)
_o|lr‘
Q,
(@]
i)
B
i
S
lu)
S

M= A 22 4E S HiXE 28 (h = 6,289)

){\

HE HE = tiHIE 28 5 (n = 285)

c SEHY Y HAMAE A (n = 2)

« X7OH A (n=9)

o AFRIO| KOS CHAIRIZ CHAIOZ 2
A n=1)

* SXBAIE S X] 22

. X‘lX‘l |.X| OI’C> Olﬁ?dj_lé s‘_}- @_('D_ (n:82>

. EE HalH C"-?L (n=1)

* KE|EL (ﬂ 3)

< FREEETHn=1)

« XEEHE A7 5 27| (n=1)
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QbYW Eak 1ol 5 e 2L 5 238olgin A7 R RCT 108, NRS 1380]glom(E

3.1), AR8H]E= PiCCO 22%, VolumeView 1HO| it} H] W2 T FE FAPg Qo ot 529,

A& 50 712 AARPES ol8ste]

non-invasive hemodynamic monitor)(Li et al., 2022), 73

A o S
TS 2H% 1

Folor, Ui A+ol= Z3oHgAt
ZFA(BioZ digital

FH AAZ-S1Ktransthoracic echo-

BT
cardiography monitoring)(Ni et al., 2022)7} Z3}=]Qitt. Aeiis] E4 ¥ (& 3.1)3 Zth
H 3.1 MHESH EY

i bl H1XXHHAT) HA=7} HEXEH SHZARBEH)'(N)  H@ZT(N)

RCT
1 Lu(2022) =3 =S PiCCO(200) STD(200)
2 Tang(2021) =3 AT ENE PICCO(33) STD(32)
3 Morisawa(2020) U= JIGEEES PiCCO(80) STD(79)
4 Scully(2019) SF BRI VolumeView(37) STD(43)
5 Zhang(3019) = SEAA PICCO(30) STD(30)
6 Pavlovic(2016) AQA b PICCO(20) STD(23)
7 Schmid(2016) =Y ABl7|As PICCO(92) STD(88)
8 Yuanbo(2016) = ARDS PICCO(126) STD(138)
9 Mutoh(2009) = PNEET e PICCO(50) STD(50)
10 Smetkin(2009) L29)0]| e a1 PICCO(20) STD(20)

NRS
1 Luo(2023) 2= SN A3 PiCCO(40) STD™(40)
2 Li(2022) 5= HEH PiCCO(89) STDY(101)
3 Ni(2022) =3 QAN A FBEX} PiICCO(39) STD"(39)
4 Kovacs(2021) EUE YK 2Rt PICCO(33) STD(33)
5 Pan(2021) =2 IEN A7ISEN PICCO(64) STD(64)
6 Wang(2021) =3 ZZ0| A E1HY PiCCO8) STD(8)
7 Huang(2020) = s PiICCO(33) STD(33)
8 Ali(2019) E|27|0) PNESTGTEL] PICCO(45) STD(45)
9 Chen(2017) =2 ShAH PICCO(13) STD(13)
10 Wernly(2016) QAEZ|0} B PICCO(47) STD(47)
11 Sun(2015) 2= Z5IRpAl PICCO(18) STD(18)
12 Adler(2013) =Y NPSINEDN PiCCO(23) STD(23)
13 Kraft(2013) o= ShAH PICCO(76) STD(76)

N, AAHAA= NRS, non randomized study; RCT, randomized controlled trial
‘A3 MY B & Bt 7123 75 24 AAE B UL 28 OF

712 AAPTH(EAAWSL, 37 S9Y, A4S 5)E o] 85lo] SHS 24T IF
T 221 H AHcritical care ultrasound) X

‘BioZ TR H|A&2 @7 A 29t

'R Azou A Zg
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goraq

=71 At = o] 12H(G52%) 2= 7K }‘25’— The0 & =Y, YEo| 5YstA 27 23z

9%)°124t. 71 2ol 290, v, A9A, 5, RAE oL HE7]o] 9 Y7t 242 1H(Z2E 4%)

o| it

AT AT S P2 3}, 23 $R7E ZE2E 422 17%) 0.2 7P ok, AlRkd:,

’1‘:17‘“] A}, AFetEd AL S SR A2 28 (A2 9%) ol3iek 1L fjof AR g, gk
& S}, 34 S5 eHESd(acute respiratory distress syndrome, ©]3}F ‘ARDS ), A= dAE,

%%94 TETH, P £33 A, HE 4715 B SR 2 13H(4%) o1

A= AT = 20099 19, 2013 1HOIQUAL, 2015W 5 202397H] 1 ~ 4HO & HEF]

ST QI

_

1.2.2 HISEHAE Gt

HIEH9I B7He A7 fgol the st Saystact

RCT 108 9] it RoB Ao that 2. oA 23 A=t £3s0] ZE0] 284
80%, A5A/0ll ik gl Yl sl X o] 22t AvAt= YoM BlEdE A9 =2 o

30%°11.2H, Hlaltoll A ARG AL Sle AARIE-SO] His] AR o= AE3HA] ek
71E} HIEYF O 2 co-intervention FE “BEH4L 0] 30%0]Tt. RoB HIEHY
3.2), HIEHSH] digt F7HEas g of = (1Y 3.3)°f AIAISHIT

M
ol
i

{
i‘?ﬂﬁ
2

uiel}
[
)
[F
rir
d
jult

Allocation concealment

Blinding of participants and
personnel
Blinding of outcome
assessment
Incomplete outcome data
addressed

Free of selective reporting
Other bias: Cointervention

Other bias: Funding

0.0% 10.0% 20.0% 30.0% 40 0% 50.0% 60.0% 70.0% 80086 50056 100.0%
‘ M Low risk of bias O Undear risk of bias m High risk of bias |
133.2 HIEE JHT(RHLINT HDALAE A7)
Adequate Allocation E_ﬁr!d'lng of Blinding of Incomplete Free_Df Other biss: | Other bias:

Author (year) gs:::;tn;‘ cancealment participants and | cutcome | outcome data ::::; Cointerventon | Funding
Lug022) Q Q (<] <] (1] <] (7] (]
Marisawa(2020) [~] Q ] [-] [-] [~] (7] ©
Mutch(2009) 2] Q [~] [~] o ] ] (]
Pavlovic(2016) [~] [~] ] [-] [-] [~] (7] ©
schmid(2016) (-] Q [~] [~] (-] ] o (]
Scully(2019) [~] (] © © (-] (-] (@) ©
Smetkin(2009) o Q -] [~] o ] ] (]
Tang(2021) [~] [~] © © (-] (-] (@) ©
Yuanbo(2016) (-] Q [~] [~] (-] ] ] (]
Zhang(3019) [~] (] © © (-] (-] © ©

[P 0 == O =5

0333 BB BIHT QOE(RAINY BTN

oot
re
3
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NRS 13%H0f| gt RoBANS 2.0 B7Ha3H= thdatt 2ot A7 404 15 1 Refgt 2ol7t Q=
o] ZgE| o] thi Hl w7k g IOl HIEE A1 =5 0] 23.1%, nghHso] thsf viA, 55}
59 SAA BAS FY6IA] 2 FHo] I E HIET A1 =3 0] 15.4%C131Tt. 71 Qo) T4 g
sl Ago] gl wRlo] ZtE]o] Bt Ailm FYoA BIEH F EZ4 0] 15.4%, 22|17
gt oy 71 Argol §lof Axpg7E oA HIEH A EZA 0] 7.7%C131t RoBANS 2.0
HIEH Y 1= (O™ 3.4, B9l tigt B7Ha3 Q9= (19 3.5)0] AASHAT.

& Blu?tsd

Ot A
HEHL
=53
B =21
Z3bE7t
EgHs Zts
MEE Zaten
B¢ 0% 0% 0% A% S0% 6%  70%  @0%  %0%  100%
M Low risk of bias O Unclear risk of bias M High risk of bias
13 3.4 HIZYYAE JHDHILES] 217
Author yean) | HTZ s vz 2ees |wsan| T | zuen| 552 290

Adler(2013) ] ] ] ] ] ] ] ]

Ali2019) e e ] e ] ] ] ©

Chen(2017) [x] -] @ @ o ] ] ©

Huang(2020) [~] (<] <] [} o (7] <] (7]

Kovacs{2021) [x] Q [~] [~] [~] [~] [~] [~]

Kraft(2013) [~] (<] Q [~] [~ (7] [/} [/}

Lif2022) [~] (<] @ [} -] (<] @ (<]

Luo{2023) ] 7] @ [} 7] 7] ] (7]

Mi(2022) ] ] @ ] ] ] @ ]

Pan{2021) -] (-] @ ] ] e ] 7]

Sun(2015) -] ] o [~] ] ] ] ]

Wang(2021) (<] [~] )] [+] ] ] ] ]

Wernly(2016) =] ] (&) @ ] @ ] 7]

5 o == 0 =5
% 3.5 HISELAY0 St HotAn QR (H|R AR A7)
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1.2.3 QMM It
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S

A3 B F Futo] 7123 4715 S AHARl tigh Qb S B st £d2 2Ho| Qi o] &
1H(Ni et al., 2022)2 HAR} I=E Fo] WAYSHA] Akohal B arsieleh. YA 18(Yuanbo
et al, 2016} PiCCO AlARIE o|&stHA HElsd 7lEHe AXeF #Hd dPF0
WA= Hvenous puncture) 4.5% (117), F: 1.5% (470), 7to1=2to]o] 71 A(guide wire kindking)
0.8% (27), 78l 7154 l(catheter malfunction) 4% (173)7F AJTHIE 3.2).

T32 OI_I'II_-IA‘I 71J—l_|.

o =
HNXXHALE) HPLHEXHN) s 5 U2(%)
P FSVNG 11(4.5)
e 4(1.5)
Yuanbo (2016) ARDS(264) JH0|E2f0[0] T2 20.8)
71EEf 7| SEoH 1(0.4)

ARDS, acute respiratory distress syndrome; N, A thAA}F 4=

1.2.4.1 AYS
1.2.4.1.1 7|12 24

AF8ES RCT 78 5 290 SRl frofshAl Rokal, W] = R2fet Xjol7} gA4) Atolof
et AR Fol g HarskA] eItH1H). NRSE 128 5 2804 Aol folshA Hatal U=
FefRt Zol7t IAVKTH) Aolell thet SAZ folde Harshx] TG E)(E 3.3).

HEREA A3} RCT (6%, ¥ 1,1268)%= B3 RR 1.19 (95% CI 0.63, 2.24, I = 62%)(1¥ 3.6), NRS
(109, & 1,246%)= 5 OR 0.58 (95% C1 0.32, 1.04, I= 65%)& H5F R-2Jgt 2jo]7} Golck 1™
3.7).
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NEC/\  asys 2 3 suil) 7153 A7l 53
T 3.3 AlE
oy MNXZE AR X|E Sz Hlm2 "
R () (/c, N) = n N % n N % P
RCT
1 (2832) TH&4Z(200/200) Aot 27 200 135 48 200 24.0 0.007
2 ggg% MEHERA(3/32) 42SAE 0 33 00 0 32 00 NR
oriean 282 AlBIE 20 80 250 11 79 139 NR
e ool & 7t
3 o0 H21S(80/79) ‘ﬁm' A?E%': 12 8 150 2 79 25 001
4 (52%“1'% Z=8HRAI(37/43) Aot 1237 320 11 43 260 0622
5 Pég'%')c I&E(20/23)  WALALE 5 20 250 3 23 130 054
Sohmid o HelfAlIE 4 92 40 4 8 50 065
6 oog  AWIEEO2E) igleis 2w 77 200 16 77 210 0.26
7 {gg?gf ARDS(126/138) 28U ARIE 4 126 32 5 138 36 0.841
NRS
1 (2%”203) &M AT(40/40) 28U AIIE 11 40 275 9 40 225 0.606
2 (2()%2) NEEISH89/101)  HEARME 16 89 00 35 101 00  0.141
3 o (’)“ziz) QA AT(39/39) 28U ARIE 4 39 103 7 39 180 NR
Kovacs  ,imr o 0UAMAE 0 33 00 0 30 00 0009
A oy  BBNEREES0 TN 0 a3 00 0 30 00 0073
5 Pan H2d & 28U AIYE 10 64 156 23 55 418 0.001
(2021) 7 |S5F(64/55) =7e= ' ' '
6 ?2332%% ARA2(33/41)  HAWAMIE 0 33 00 0 41 00 0997
7 (2%) X|Z=0151531(45/39) Az 1 39 30 2 40 50 0645
8 (SS%‘) 51A1(13/21) et 1 13 77 3 21 143 NR
9 \gg%'g’ ZEIRIAN(47/373) ICUAIIE 18 47 NR 80 373 NR  NR
10 (250”1“5) Z81XHAI(18/25) Aot 1 18 56 5 25 200 0.8
1 égl%r) MHK| 8XK23/28) HEWALE 5 23 290 14 28 500 008
12 (56312) 5144(76/76) Aot 12 76 158 19 76 250 0.22

C, control group; I, intervention group; ICU, intensive care units; n, AFALAYSH A} £ N, AA| A 5
NR, not reported NRS, non randomized study; RCT, randomized controlled trial

'0:1_/1/\4@ E]_Xc-)]

22

B 7123 4715
1E AAPRGARAL, B UL, L)

=S z—.x—]

AN B9 5

=F 5)S o]‘Q_‘a]_o:]

=0 ©

Oﬂ 2 Z@o]— 15

Xoll.o
_|—0-]1:l‘?_

248 1%



Yoraa

Fiwlmenlal Contred Rl.ili Ratia Rizk Ratio
A = B ' Randonm, 95% C1
Luf2022) 7 200 48 200 265% 0.56 j0.37, 0.88) 1
Monsawal2020) 132 a0 2 79 116% 5.921.317, 25.62)
Pawlowic {201 B) 5 20 3 231 134% 1.92 052, 7.03) B -
Schmid{2016) 4 a2 4 @3 118% 0.96 (025 3.71)] o,
Sculky(2019) 12 En i1 41 223% 1.27 j0.64, 2.53) i
Wilanbo{201 §) 1 1286 5 138 135% 0.88 (024, 319 | R
Subtotal (95% CI) 555 571 100.0% 119 [DE3, 2.24] i
Tatal evanis LT} T3
Helerogenelty Tau®= 0.35, Chif=13.27, df= 5 (P = 0.02); I*= 62%
Tast for overall effact Z= 053 (P = 0.60)
oo o 10 100

Favours [intervention] Favours fcontral]

03,6 AYE HELRM(REQINY HIIANAIZ)

Experimental Control Odds Ratio Ddds Ratio
Study or Subgroup  Events  Toial Events Total Weight M-H, Random, 95% C M-H, Random, 85% Ci
1.2.1 mortality_NRS
Adlen2013) § 23 14 1 99% 0.28 |0.08, 086
A0 5) 1 39 2 40 44% 0501004, 575
Cheni201 T i 13 3 M 45% 0.50 |0.05, 5.30)
kKraf{2013) 12 ] 19 78 13.3% 0.56 |0.25, 1.26] S
Lif2022) 16 2] I/ 101 14.4% 0,41 |0,21, 0.81] —
Lua{2023) b ] 40 8 40 118% 131|047, 3.61] [T - —
MI(Z02T) 4 38 T 3|\ 94% 052 014,185 TR
Pan(2021) 10 G4 3 55 129% 0.26 |0.41, 061) ——
Sun20i5) 1 18 5 25 49% 0.24 0.0z, 227
Wernlyi2016) 18 47 BOD AT3 147% 227 11.20, 4.30) —
Subtotal {95% CI) A48 798 100.0% .58 [0.32, 1.04] -
Tatal evenls | 187
Helerogeneity: Taw? = 0.50; Chi*= 2569, df= 9 (P = 0 003); = §5%
Test for overall gfact Z2=183(F =0.07)

001 o 10 100

Favours [intervention] Fawours [contral]

02 3.7 AYE HIEHEA (LI B DALAI)

1.2.4.1.2 5l¢iz 24

AFARF EA of| et o7 A3t DEkR|=A] eIl 8l AFSEC] sl RCTLF NRSE &5t
SH HA41S 3yskitt.

RCTOIA 43 9 €= $x1= &3 RR 1.63 (95% CI10.38, 6.92, I*= 82%), X 4% A= RR
0.96 (95% C1 0.25, 3.71), ICU A= RR 1.27 (95% C1 0.64, 2.52), ARDS=RR 0.88 (95% CI 0.24,
3.19)2 7+ 523t Apol= GIATHIH 3.11).

NRSOA A4 A] E4}= OR 0.28 (95% CI 0.08, 0.96), AF95F =8 3= OR 0.50 (95% CI 0.04,
5.75), 3K A= E3F OR 0.56 (95% CI 0.26, 1.19, I?= 0%), A5 3= OR 0.41 (95% CI 0.21,
0.81), £3 9 &= 3= E3F OR 0.55 (95% CI 0.20, 1.53, I*= 65%), ICU 3= &3t OR 0.95
(95% CI1 0.11, 8.28, I*= 72%)& 3} 1= 7} 893} xJol= QUJTHLH 3.12).
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NEC/\ g 2y 3 suo 7|53 A71s 23
Study or intervention control Risk Ratio Risk Ratio
Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lu(2022) 27 200 48 200 266% 0.56[0.37-0.86] E =
Marisawa(2020) 12 80 2 79 116% 592[1.37-2562] —a—
Pavlovic(2016) 5 20 3 23 133% 1.92 [052-7.03] —
Schmid(2016) 4 g2 4 88 127% 096 [025-3.71] ——
Seully(2019) 12 37 11 43 223%  1.27[0.64- 2.53] —,—
Yuanbo(2016) 4 126 5 138 134% 088[024-319] —a—
Total (95% CI) 555 571 100.0% 1.18 [0.63- 2.23]
Heterogeneity: Tau’ = 0.346; Chi° = 13.14, df = 5 (P = .02); I = 62%
Test for overall effect: Z = 0.52 (P = 60) 01 051 2 10

24

Test for subgroup differences: Chi® = 0.53,df=3(P=.91)

13 3.8 oIl EM(TTPULRIE, AYE

intervention better

FEIHY H W ALAIR)

control better

O

Study or intervention control Odds Ratio Odds Ratio
Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Adler(2013) 5 23 14 28 99% 028[008-0096] —i—
Ali(2019) 1 39 2 40 44%  050[0.04-575] —
Chen(2017) 113 3 21 45%  050[005539]
Kraft{2013) 12 76 19 76 133%  0.56[0.25-1.26] —
Li(2022) 16 89 35 101 144%  0.41[0.21-0.81] ——-
Luo(2023) 11 40 9 40 116% 131[047-361] ——
Ni(2022) 4 39 7 39 94% 052[0.14-1.95] ——
Pan(2021) 10 64 23 55 129% 026([0.11-061] ——
Sun(2015) 1 18 5 25 49% 024[002-222] -
Wemly(2016) 18 47 80 373 147%  2.27[1.20-4.30] =

— e ———
Total (95% CI) 448 798 100.0%  0.58 [0.32-1.04] i
Heterogeneity: Tau® = 0.602; Chi® = 25,63, df =9 (P < .01); I* = 65%
Test for overall effect: Z=-1.83 (P = .07) 051 2 10

Test for subgroup differences: Chi* = 1562, df=5(P=91)

I8 3.9

ot

=
24

intervention better

(ATLHSANE, MY E, HIRZRIHT)

control better



B34 5912 24 QUE
= e HERES 23t SreIIEY p

DR[Ol BT AL
43, [ES 2 £8RR 1.63 (95% Cl 0.38, 6.92), I = 82%
=8es 1 RR 0.96 (95% Cl 0.25, 3.71) 0.91
SR 1 RR 1.27 (95% CI 0.64, 2.53) '
ARDS 1 RR 0.88 (95% CI 0.24, 3.19)
HISAY| o
d8X 1 OR 0.28 (95% CI 0.08, 0.96)
SAH 1 OR 0.50 (95% CI 0.04, 5.75)
sk 2 £3/ OR 0.56 (95% Cl 0.26, 1.19), I*= 0% 0.91
HEH 1 OR 0.41 (95% CI 0.21, 0.81) '
43, {ES 3 £% OR 0.55 (95% CI 0.20, 1.53), I°= 65%
ICU 2 £8 OR 0.95 (95% C1 0.11, 8.28), I°=72%

ARDS, acute respiratory distress syndrome; CI, confidence interval; ICU, intensive care unit; OR,
odds ratio; RR, risk ratio; SAH, subarachnoid hemorrhage

1.2.4.2 HA &

A AR I RCT 58 5 2800 33421
ojR] Q1 o)t 2o
At

1v«10}7ﬂ ‘;l‘%b"’_ 192 F3F folRt

2H & 1HolA & ZFo) 7} GAATHE 3 S)
H 3.5 M| LAt
o ITRAE SPTHAIRT - = ey
=S (9E)  (I/C, N) = n N % n N % P
RCT
=
1 (2532) (23'2)/200) A% S SRS SHIEH SR HE 30 200 150 70 200 35.0 <0.001
AN ™AL
2 &gg% ?353731%5 A2 5 FMES SuSHSIIHIS 12 33 364 12 32 375 092
1 = _ o
3 P(azg'?ggc (2'2)723 A2 5 EMES SHISIEAIHIE 19 20 950 10 23 440 <0.001
t5l=ad
4 (“gggg; X'@;ﬁ;ﬁe M BHES St EX H|S 2% 12% 0.01
H Al RfA LS _ -
5 o Oopy TEEUUSSSUMENHE 1 2 50 4 20 200 NR
NRS
Ni A _
1 goppy  AIER A S HE 3 39 77 6 39 154 )05
(39/39)
Al RfA LS _ -
2 '(*2‘632%9) (33/74'% As S EHYSS EUSHEAHIE 7 33 212 22 41 537 0.004
C, control group; I, intervention group; n, AFAEAAS 84} 4= N, A4 A& 45 NR, not reported; NRS,
non randomized study; RCT, randomized controlled trial

‘Gejay 1 T Fu] 723 A% 24 AAE B Sole 28 1%
712 AAPPEGAANY, BE SUY, AUET 52 ol gole] Fole 2UY 1F
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HelEA] A3} RCT (48, & 548%)= 53 RR 0.81 (95% CI 0.30, 2.20, = 90%)& +7t -8-2J5t Zjo]7}
Ao K 1H 3.10), NRS 2H, & 152%)= E3FOR 0.29 (95% C10.13, 0.68, 2= 0%) = ZALo]
FOI5HA FITHH 3.11).

Expermental Conftrod Risk Ratio Risk Ratio
_Study or Subgroup  Events  Total Events Total Weight #-H. Randodn, 35% Cl M-H Random, 95%C1
1.3 A H&AAES RCT
Lu(z0za) an 200 O 200 199% 043029, 063 o
Pamtonic{2018) 14 ] id 23 2192% 2190138, 3.52] i
Smetking2009) 1 20 4 a0 133% 0,25 [0.03, 2.05) - 1
Tang{2021) 12 33 12 32 278% 097 [0.51,1.83] N
Subtotal [95% Cl) i3 275 100.0% 0.81 [0.30, 2.20] """
Tolal ewants (%) el

Heterogenety: Tau®= 0.84; Chi®= 3137, df= 3 (P < D.00001}; I*= 90%
Tasl for pvarall effect Z= 042 (P = 0.67)

| i - | {
0.0 o1 i 10 100
Favours [intervention] Favours fcontrol

7 3.10 TR LA L HERZA(F ALY Hl W AHAIR)

Experimantal Control Oulids Ratio Ddds Ratio
_Study or Subgroup __Events  Total Events Total Weight B-H, Random, 55% Ci i-H, Random, 95% Cl
1.4,1 Bl _NRS
Huang{20:20) 7 33 22 41 BEAR% 0.23 [0.08, 0.6E] —il—
NK2023) 1 19 B 39 334% 0,46 [011,1.98] —
Sutstotal (95% CI) 72 B0 1040.0% 0.29 [0.13, 0.68] g
Tatal events 10 8

Haterogensily: Tawk= 000, Ch = 0.55, d¢f=1 (P = 0.46), P=0%
Test for owerall effect £= 286 (P = 0.004)

oo o 10 100

Fasaurs inlerantion] Favours [Contrl]

TR 311 TR AYARA S HEF2M(HIREY A7)

1.2.4.3 8712t 2 SEXH X712

PY7172 RCT 4 F 2H oA SR o] F-2oHA] Bkl WA s w7F -2t 21o) 7 gigiet
NRS= 23 5 1304 FAo] f-2lsA &9k 182 7t -olgh 21l 7 YUK 3.6). HiEHE A2}
RCT ¥, & 465%8)= 53 MD -2.74 (95% CI -9.68, 4.21, I*= 93%)& -3-2J3 o] 7} Q1213L, NRS
QH, & 158%)= 53 MD -2.45 (95% CI -4.72, -0.17, I* = 0%)& SAollAl oF 2 G-o5H
AATHLE 3.12).

SR 71702 7 F 4T FARLO] Rl A| Akl VP A] ke 7RIt o7t it
NRSE= 89 F 1#HoJA] H]m o], 432 FAf o] f-2lobAl At U A] A= 1t 125 2ol 7h
ATHIE 3.6). HIEHEA A3} RCT (54, F 963%8)= 53 MD -2.30 (95% CI -5.53, 0.93, = 98%)Z
Frofet Ao71 YA, NRS (68, & 519%8)= 53 MD -3.14 (95% CI -5.57, -0.71, I*= 95%)2 Ao
oF 3 FoloHA AokoL o]FAdo] = UTHIH 3.13).
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H3.6 Y712t I SR M7

2=

H1xx AP ERE

o XE =R H 2t
@)  (/C, N) ! & lat P
RCT
1 Lu [T ZeIRA A7 ZHY)  25.97 + 133 3238 £ 3.77  <0.001
(2022)  (200/200) 01917|7K2) 4734 + 485 5344 730 <0.001
Tang AlCHNE AN S 019 Ql
2 oo R A B O7|ZHY) 1347 12 +7 0.52
1 oix
3 M(%%zag)va (g'g) o ZSRpA RTIZHY)  5.1[3.7-88] 7.2[38-10.7] 0.05
E N
s Sy B semunwp®  10086-14 94066-12) 0799
ET N
5 (22%31“5 E%%S EICU/CCU MY7[7t 1257 +2.78  14.83 + 259  0.005
5 Pavlovic S SR THR7|7HY) 5[2-14] 2[1-8] 0.488
(2016) (20/23) ol217|7H2) 3117-42]  270113-43]  0.955
Yuanbo ARDS o | B B
T e s EICU 7] 7H2Y) 64-g] 106-16]  0.004
AL S Z=SITIAl THO
g  Smetkin AlRins TET gﬁﬁﬁ MEZRE 5 [18-23]  23[21-38] (.05
(2009) (20/20) LT
223 UYIIZHY) 1218-19] _15013-24] {05
NRS
Luo TErpE] S,
T o) bt ZSIRA HQIIZHY) 1842 £ 279 14.21 +2.48  (0.001
Li FSrPSeSkoly = ol=1 = o
2 (2022) (89/10?) SR U A HE 40% 43% 0.049
A Al
3 ooy JISRH BERMM®IRNY)  1357:136 1847 £173 (0001
(64/55)
Wang 559 #5719 SBIRIAL TS | _ _
4 g s ZBIRPA TR77HY) 1109-16] 11.3[9.3-15.8] 0.847
s Huang e ZetRrA A7) 211 - 6] A1 -11  {0.001
(2020) (33/47) X% 5 927K 14[7-29] 17011-48]  0.044
Ali PNESSIo o= o
6 w019 e 01917|7K2)) 20116 -45]  26[16-44]  0.055
=3 Al
7 oo SERS BENMMIN®  878+789 19281073 00011
Al k=1
8 ég'%r) E'(z‘?ﬁgf f ZEIRPA K7 |7HL) 16(2-5)  16(2-35 099
SIAE
9 égﬂg) (72%6) SBRFA TR7IZHY 342+29  367+48 NS

CCU, coronary care unit; EICU, emergency intensive care unit; IQR, interquartile range; LOS, length of
stay NRS, non randomized study; NS, not significant; RCT, randomized controlled trial
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D& BATHGEIANL, B S, 2MREF D olgjo] S 23T 18
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Study or intervention control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lu(2022) sepsis 47.34 48500 200 53.44 7.3000 200 29.2% -6.10[-7.31--4.89] -
Tang(2021) oesophageal resection 13.00 70000 33 1200 7.0000 32 232% 1.00[-240-440] —

233 232 525% -2.74[-9.68-421] ————ee———
Huang(2020) cardiac surgery 14.00 55000 33 17.00 92500 41 232% -3.00[-640-040] —a—
Ali{2019) SAH 2400 72500 39 26.00 7.0000 45 24.3% -2.00[-5.06-1.06] —

72 86 47.5% -2.45[-4.72--0.17] et

Total (95% CI) 305 318 100.0% -2.74[-6.11- 0.64] ot
Heterogeneity: Tau® = 9.728; Chi® = 19.83, df = 3 (P < .01); F = 85%
Test for overall effect: Z=-1.59 (P = 11) -5 0 )
Test for subgroup differences: Ch* = 0.01, df =1 (P = 94) intervention better  control better

7 3.12 Y7IZHY) HEREA

Study or intervention control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Luo(2023) septic shock 18.42 27900 40 1421 24800 40 10.0% 4.21[ 3.05-5.37] |
Pan(2021) septic myocardial dysfuction 13.57 1.3600 64 1847 1.7300 55 103% -490([-5.47--433)] :
Huang(2020) cardiac surgery 200 12500 33 400 25000 41 101% -2.00[-2.88--1.12] -
Sun(2015)ICU 878 78900 18 1928 107300 25 57% -1050[-16.07--493] —&#&— |
Adler(2013) cardiac arrest 16.00 135000 23 1600 82500 28 50% 000[-631-631] ——
Kraft(2013) burn 3420 29000 76 36.70 4.8000 76 99% -250[-3.76--1.24] -

254 265 51.1% -2.30[-5.53-0.93] e
Lu(2022) sepsis 2597 13300 200 3238 37700 200 103% -641[-696--586]
Morisawa(2020) sepsis 510 37800 80 720 51100 79 98% -210[-350--0.70] =
Scully(2019) ICU 1008 59300 37 940 44400 43 91% 068[-165 301] ——
Zhang(2019)ICU 1257 27800 30 14.83 25900 30 99% -2.26[-3.62--0.90] -
Yuanbo(2016) ARDS 6.00 29600 126 11.00 74100 138 99% -5.00[-6.34--366] =

473 490 48.9% -3.14[-5.57--0.71] -
Total (95% Cl) 727 755 100.0% -2.65[-4.63--0.68] -
Heterogeneity: Tau® = 9.814; Chi® = 338.75, df = 10 (P < .01); F = 97% UL L
Test for overall effect: Z =-2.63 (P = .01) 15 10 5 0 5 10 15
Test for subgroup differences: Chi° = 017,df =1 (P = 68) intervention befter control better

7 3.13 SR Me7IZHY) HEREA

F55F7] 9A717E2 RCT 63 F 3N FAfto] -R-2lotAl ZokaL 1382 H]wlto] -R-2lstA| Zoke:

UHZ] 7= 77 -3-0lgt 2107} QI3ith NRSE 5W 5 282 SAo] R-0loMA] Al 132 H|wo]
o {F 28t Zpo 7} ATHIE 3.7).

HEREA A7} RCT (48, & 8838)= 53 MD -3.269 (95% CI -5.65, -0.86, I*= 97%) & SA|7-0]

oF 3% R-Ol5HA] AroLt o] Ado] =3kt NRS 3H, & 250%)= 58 MD -1.92¢ (95% CI -6.64,

2.80, I*= 98%) = 7+ S-9J3k 2jo] 7} mgir:K:L,E; 3.14).
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H3.7 QZ557| QX|7|2t

M1 XX} ATLLHSXL

W @m) e o sz H@E' p
RCT
SH=
1 (25;2) (2?(')/200) OBEEI| QX7|ZHY) 2242 +1.71 2889 + 3.15 <0.001
1 SH=
2 M(%r(l)zaov)va é*('wg) QZSEI| QXI7|IZHY)  3.9[24-57] 51[20-87] 0.27
Z=SHRFAI o o
3 o) Sy UBSEIISNBENHE  25(68%)  2600% 02
ZSHKEAL
4 (Zz%a% ?3%%5 0IZEEI| QAPIZHY) 921+ 440 1239 £ 414  0.011
> Y(g(a)?g? (12AE§/?§8) AS2E/|I RAVIKE) 3[1-6] 5[2-9]  0.002
Smetkin MAm As 5 0125S|
6 (2009) (20/20) QX|7|ZHAIZH 163 + 38 138 + 29 (.05
NRS
AN A
1 (2L0u203) H”Jo‘;@ﬂ OIZEEY| QAIIZHY)  9.96 +3.21 755+ 2.18  (0.001
M Al =2 L
2 (2%a2n1) HHE°(§475?)°T£ OIBSEI| QA7IZHY) 1167 + 1.53 1634 + 1.78  {0.001
3 Wang 539 5714 01Z5E7| QK| Bkt & a 5 0714
(2021) (8/12) OIB5E7| QAVIZHY)  6.9(4.7.88] 9.3[5.9.12.7] 0.028
Sun SeAA AEH UBEET| RAIE
4 @015) (18/25) Si%f B2 50 (9) 52(13)  0.1034
AXX| B i}
° égl%r) :.ég/lg)x t RS2 E7| RXI7IZHY) 9(2-18) 13(2-52) 0.13

C, control group; I, intervention group; IQR, interquartile range; N, A A=+ 4= NRS, non
randomized study RCT, randomized controlled trial

‘93|49 B4 T Zwoto] 7|23t A7) 24 AAE B8 LA 2-% 18

JF7]2 ﬂA}HPlﬂ(z/}JX‘]UW?:]' .\Jﬂq- .‘J——_Uﬂ?:]- /\l:ﬂHHZE]: =)e o]&L ]—0:] _/|\__0_]14§ }_Z(_j_(‘)l— s

gk Bat + A B Bt (9] Be SIRIQR] B n(%)

Study or intervention control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Luo(2023) 996 321 40 755 218 40 152% 241[121-361] —.
Pan(2021) 1167 1.53 64 1634 178 55 157% -467[-5.27--4.07]
Adler(2013) 900 400 23 13001250 28 91% -400[-8.91-0.91]
e —

Lu(2022) 2242 171 200 2889 315 200 157% -647[697--597)
Morisawa(2020) 390 244 80 510 496 79 152% -1.20[-2.42-0.02] |
Zhang(2019) 921 440 30 1239 414 30 138% -3.18[-5.34--1.02] ——
Yuanbo(2016) 300 370 126 500 519 138 153% -200[-3.08--0.92] -

".-_
Total (95% CI) 563 570 100.0% -2.68 [4.93--0.42] et
Heterogeneity: Tau? = 8.350; Chi® = 23743, df =6 (P < 01), ¥ = 97%
Test for overall effect: Z=-2.33 (P = 02) 5 0 5
Test for subgroup differences: Chi = 0.25 df=1(P=62) intervention better control better
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T am 24
FE 2NN T HiS xRl 917 [SIHS HIOLAA B HIS XS] o7
A = 15 ZtXfo] ¢ = 18 Zt X{0| A £ HEEA] Zat A £ HEf2A Zat
29 | favour 29 | favour =xt =s
SRR 1.19 £510R 0.58
e 7 4T: 12 7 S8 1 2
98 b TR 6 (95% C1 0.63, 2.24), I = 62% O (95%CI0.32,1.08), IP=65%
29 | favour
1M™: C favour 1M: | favour £5'RR 0.81 £58r0R0.29
RIF| QIAALZ = o =8 £¢
SAlgdMd 5 104 NS 2 15 NS 4 (95% CI 0.30, 2.20). I = 90% 2 (95% CI 0.13, 0.68), >=0%
1: NR
o1917|7 4 2H: | favour 9 1H#: | favour 9 S MD-2.74 9 S8 MD -2.45,
eE/i 21: NS 15 NS (95%C .68, 4.21), I = 93% (95% CI -4.72, ~0.17). 12 = 0%
_ I _ _
T S Mlfavour g e CRvoU A S8 MD -2.30 ! S8 MD -3.14
eV, 3H: NS T (95%Cl —5.53. 0.93), I’ = 98% (95% Cl 557, -0.71), I = 95%
— = 3M: | favour 20: | favour - _
olms= = = 5 =5t _
Lo?%?il 6 18: C favour 6 1H: C favour 4 (95%C| 5'?35MD0 §6§6|2 97% 8 (95% Cl 6. 6%D2 631(5?2|2 - 98Y%
e 2m: NS 3m: NS 0 o b 64, 2.80), I = 98%
C favour, BlZ2o1 4 4 a0l @ ST AL JA KL, 284D AT @ A2557] GA/170] 8 &8 Ol confidence interval, 1 favour, 2014 AIA7A0] D T4

A 44
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o]  #&2; MD, mean difference; NR, not reported: NS, not significant; OR, odds ratio: RR, risk ratio
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= 1Ho]}tk. 1H(Yuanbo et al.,

I3]AH B A ﬁ,_ THOS =
3 A7) 27 @A}g o s 2E3 S

2016)°] 1
St 52 o]-8oto] S i
o} ‘EICU)ollA ZYET 9 X gof & Q&= H]-&-& H|ws}

H39 ZHd 22 &4

HN1XXIHEE) =7t IO A SX=(N) H|7(N) ZIX|E
f‘;g?g;’ z3 ARDS PICCOZ A0XE(126)  CVPR 24XH(138)  H|& H|w

ARDS, acute respiratory distress syndrome; CVP, central venous pressure; N, AR} 4=

1.3.2 ZHd 2420

-§~r 94} I ARDS $A12 giato & ZAZa} v)w 7+ FICUS] A& 9

Yuanbo 5(2016)2 5% i
083 vl ek}, T st Fho] vlwze] vja] vl go] SlaA o gkl

ZUE o] &8 5=
3.10).

MR

H3.10 Mg 24 2t

HN XX ) AR Zat
=Z S5 QAN U ARDS &K} LHACZ EICU HI(ZLIHY 2! X|F) H|WA| SXH=O| H|&0]
ROt A2 Aoz Hl
Yuanbo(2016) PNE: Sz Hl W= p
LEHY o % AQCD|= HIE
EICU mUEE 3 KR 2255 818 gos,5395 12874461  (0.001

(RMB: yuan)

EICU, emergency intensive care unit; RMB, Renminbi
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G819 13 F o] 7|28 A7k 29 Beehd BUEH Ead S thgos el on
HPR FU THY BAS 5o} ANEY 58 A4H0R ZABK: 7]40lck 20141 A4 1021
BRSP4 B GEAo] S FAR BohE o] 20149 68 AR R TA|H glor,
20159 89 HlFo] F2(i-872- 102 STtk 20194 79 AdFolz Aokl o] 34 271
AsEgon, WREUE S 5o Aurleha o FA 2 W], 4149 HolE B9 A7t
dhgo.5 AFESIT 20224 A1 AR/ 14A1871919081(2022.11. 110 5 714e9) Qbby o vt
901 ) % 9T IR 291, BF212} 291, EE/IHIHERAI 29), EF ek 291, A
7IREOIE 191).0.% A 29181014 A48 BANAS S5 BrhES Alojshel, 2023 A8
ol=7|& A 791 9151(2023.8.11.)014] HEAolsisic

AAS 918 At Ao 8L 5 2380190 AT-RFS RCT 108, vl529] 7 138, AA4
AT 1HOR 0] 5 1HS AAT AIE B RIS ATIS o5k BAlm S8R 1%
27k DAt BRHNES, B, A5 )7 B 11R(65%)2 AIshAch

NS 9IE BIHATRCTE Al 23 JelolA] v 918 BEH o] 80%, BT At 42
G H1EY 98BI 0] 30%, 7]EF 1B 918 BIA 0] 30% B/Hster. NRSE
MK ool HIET 918 e870] 23.1% TS FelolA WIET 9% e o] 15.4% B
5 AT A ol Bl % BIHATo] 15.4%, ATHE7} Feol HIE 918 BE 0] 7.7%=

H
152 AR} T E sh=o| dilslA] Aottty B 15t} L A] 18- PiCCO A| A o] 251 A]
HESH 7HEE AX|QF THH FEF O F WA 4.5%(117), BF 1.5%(47), 7Io|=efolo] 11
0.8%27), 7HEIE 7]s73°H 0.4%(17)7F AATH
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ROt o7 IAARENRS (28, F 1527)0llA = SAREC] -F-25HA HATHE OR 0.29, 95% CI
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A72F 01840l EPTHER MD -3.14, 95% C1-5.57, -0.71, I* = 95%). 18587] HA7IZE RCT
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3.1.1 Ovid MEDLINE(R) ALL (1946~ SiX}j77}X])

(AAY: 2023.02.07.)

index test

oW N -

~

NGB 8

o
it

11
12
13
S=AFAHel 14
15
16

280} EZYEERTED)
((pulse or arterial) adj3 cardiac output).mp 3,286
(pulse contour adj2 (analysis or method*)).mp 624
transpulmonary thermodilution.mp 615
(ProAQT OR PIC_CO OR EV1000 OR Volumeview OR Vigileo OR 988
Flotrac OR Pulsioflex).mp
1T0OR20R30R4 4,790
gsglitaggi)c)?;%mm) AND (analysis or effectiveness or 437718
goal directed therapy.mp 1,201
((fluid or hemodynamic) AND optimiz*).mp 14,511
70R8 15,588
6 AND 9 588
50R 10 5,375
animals/ 7,229,715
humans/ 21,035,803
12 AND 13 2,173,750
12 NOT 14 5,055,965
11 NOT 16 3,698
3,698

3.1.2 Embase (1974 to 2023 Feb 3)

(AAY: 2023.02.07.)

7= o 280} EZYEEFTED)
1 ((pulse or arterial) adj3 cardiac output).mp 4,110
2 (pulse contour adj2 (analysis or method*)).mp 1,045
index test 3 transpulmonary thermodilution.mp 1,104
(ProAQT OR PICCO OR EV1000 OR Volumeview OR Vigileo OR
4 X 2,384
Flotrac OR Pulsioflex).mp
5 1TOR20R30R40R5 7,252
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ZAof
((cost or economic) AND (analysis or effectiveness or
evaluation)).mp

A8t

7 goal directed therapy.mp

8 ((fluid or hemodynamic) AND optimiz*).mp

9 70R8
10 6AND9
11 50R10

12 animals/

13 | humans/

14 12 AND 13
15 12NOT 14
16 11NOT 15

17 conference.
18 16 NOT 17

pt

HMZI()
711,312
2,269
21,661
23,716
847
8,086
1,370,725
18,294,129
326,964
1,043,761
7,864
5,445,069
5,873
5,873

3.1.3 Cochrane Library Trials (CENTRAL)

(AAY: 2023.02.07.)

o ZMof AMZN)
1 (pulse index or pulse indicator) and (cardiac output) and continuous 161
2 transpulmonary thermodilution 83
3 Volumeview or EV1000 or PICCO OR Vigileo OR Flotrac OR ProAQT OR Pulsioflex 414
4 Pulse contour and (analysis or method*) 189
5 1TOR20R30R4 717
6 (cost or economic) and (analysis or effectiveness or evaluation) 60,591
7 goal directed therapy 1827
8 (fluid or hemodynamic) AND optimiz* 1279
9 70R8 2950
10 6AND9 510
11 50R 10 1,210
12 | SMEA* M2, Trials2 X2t 404

B 404

*CT.gov, ICTRPOA Mg E4 A<
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GHIO|E{H|O] A itH ZA0] AMAI(H) H|Z
("picco"[ALL]) OR ('vigileo"[ALL]) OR
1 ("ev1000"[ALL]) OR ("volumeview"[ALL]) 13
OR ("proagt"[ALL]) OR ("pulsioflex"[ALL])
KoreaMed "cardi " advanced
o ((cardiac output'[ALL])) AND 31 search
("pulse"[ALL])
3 ("transpulmonary thermodilution"[ALL]) 2
1 PICCO OR Vigileo OR EV1000 OR 34
Volumeview OR ProAQT OR Pulsioflex
2 (cardiac output) AND pulse 48
5510/H= SUH|0| B #[0] A 3 transpulmonary thermodilution 4 A
(KMbase) A SOHTIHE 3 ZHTT
5 S AND o= 29
6 S AND It 6
7 sy 2%
1 PICCO OR Vigileo OR EV1000 OR 16
Volumeview OR ProAQT
2 (cardiac output) AND pulse 24
3 transpulmonary thermodilution 0 AMzM
I 0lg,
=R R (KISs) 4 SOIR AND HerEE 0 sisxz
H|st
5 SURAND MuEY 6
6  SoerAND Ii 14
7 sy 13
1 PICCO OR Vigileo OR EV1000 OR 196
Volumeview OR ProAQT
2 (cardiac output) AND pulse 65
3 transpulmonary thermodilution 3 ARz
St RsEEH Y glgﬂ =
OHTI}S IS[EXT: S
(RlSS) 4 %—Jlfo AND )E| ﬁg% 1 :E_LHE_!_%E_E_
5 S AND = 17
6 UL AND It 7
7 sy 23
Afojo1AL T Pcco iz
(ScienceON) 2 “Vigileo” 7 08
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