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% i ZX(Invasive arterial blood
pressure, IAP), AHET HEH ZHEE %t A¥E"F HAKPulmonary artery
catheter-cardiac output, PAC-CO)Z FoJslgi o, H|wHAY] F9- 42 v|AG54Q Y =
" (arm Non-invasive blood pressure, arm NIBP), A/8t&3F2 (ES|4H B §) FWo] 7]
715 24, v3EE A7ls SRR AE A, vlo] @ QJuH AR, olilsleks BE Y5
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TEHS RS Edig 29| 370(Ovid-MEDLINE, Ovid-EMBASE, EBM Reviews-
Cochrane Central Register of Controlled Trials), =W 37}(KoreaMed, $F=2]sk=5 d|o|EH|
o]A(KMbase), SHu-58&7d HA(RISS) HloJE{H|o]AofA] HASIITHFFSAMY 2024. 10. 25.).
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& A8 A9 HEE Y F7ke ARl ot Ae B7HAR= Quality assessment of
diagnostic accuracy studies-2 (QUADAS-2), F2814 YA E A= Cochrane?] Risk of
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T 4B FTE AT 438, FALMY QA AT 43, HIRAS) B TAT
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AEE T 7151/\} 3 H_q] Sk 7] ot Ato]et EHAHbias+ Standard Deviation (SD)), YA
SHA|(Limit of Agreement, LOA) W8 Q@ xHPercent Error, PE), ¥X|5]-84 Z|<~(Agreement
Tolerability, ATI), @At EA(AARNY 719 xjol& YAMH Qgizom BE) 2%
(Trending Ability) YX]&2] thefst A3 2 A Ao}
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FuRFAARE] YA EE= F 33HoA Basioint. FAEEZAHAAE 71802 SAHA} vl
AP B BEE As 6HOE, JFuREHARRLY] o Aol (bias) (AHHEhY A%, 571 &
AGH)S FAHHAF 4.3-16mmHg, BlXZAHAKarm NIBP) 3.5-13mmHg, °|7] @UGH)S A
AAF 0-9.7mmHg, Bl AA} 2-5.9mmHg, BH-5HH6H)S ZAHAF 1-7.2mmHg, B2 @A
2-13mmHg2] H*%E ﬂﬁ}‘ﬂt} RS Q2AKPE)= 5571 U)ol SAAAF 23-25%, B
BAE22-37%. ©127] EFQE)S SAHAF 26-33%, HILHAF 33-35%, BHsHAGH)S 544
A} 22-27%, HIW‘A} 30-32%°13ick. A1 E BAAT, T HARY 719 ZJol9] A 91
AHEERE g2 +57] ELQH) SAHAR= 89.5-92.1%, HIILHAL 85.1-92.9%, Bas
WAQH) S FAAHAL 77.1-86.7%, BIXAAF 69.5-75.4%C134ct. FA15Y] YAEBH) S +=7
gofo] FAHAL 74-90%, BIRLAAF 59.8-85%, °l¥7] YL FAHAL 77-86%, H]LA }%
60.4-89%, Ha-s WA SAHAAL 78.3-91%, BIRAHAL 67-90%Z H5IATE SAHHARR
TAARE BlHE At 27H0gl o, F HAR 7 @Y BaAe|(Edi)E 57] BU(25%)
0.5-18.1mmHg, °]27] EH25%) 1-24.7mmHg, B (27H) 0-23mmHg?] HFE B
steick PE(12%¥)= 4—%‘?— ] Y 16.2-43.8%, ©17] Y 19.0-53.8%, B 12.0-45.1%
o|gltt. a1 EAA T A HIE(5H)S 571 Y 76.5-96.7%, Bd-aHY 50.4-91.4%, 5
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H| 2 AAHarm NIBP)2Fe] Y| OmoA HUsIHch = HAH 7He] HaAlo|(Edighe &=
7] @4(94H) 0.1-15.3mmHg, ]9}7 03?:}‘(7"1:]) 0.45-9.4mmHg, Fw-sHA(5H) 0. 68-6mmHg
0|, PEx= 57| @UQH) 29-40.3%, o1 EU(1H) 33%, Fr-sHBA(1H) 26%, 4152
X &2 =7 U(3H) 60.7-81.5%, L 7] L(19) 54.3%, HasHLA(1H) 59.1%=2 215}
Act.

FaHFEAARN] AR F 178 ABAS(), ZEAFR)Y A E2 Basict 57 @
42 r=0.32-0.96, R*=0.35-0.78, o|&7] ELL r=0.28-0.93, R*=0.61-0.74, ﬁﬂ%&uﬂ?}i
r=0.53-0.96, R*=0.50-0.880]9]t}. HlmAtete] A3 & 6HollA Busioict %7 Y42
r=-0.44-0.83, R*=0.3, o|¥7] €& r=-0.3-0.7, R*=0.4, BF5HLL r=0.51-0.67, R*=0.44
o] Att.

Sz anel] FF= & 7HolA BHirsiirt. SAAAR} Blid A arm NIBP)E 283 +
A2AIAEY M, re TF 24 FE, EF, A7 S)F s A8y OﬂﬂV\‘:
dsto] SARA B AA TSI 2 7] A7t QML 11 9 Y A ARH2H),
- FEQH) 9 A7ITHIH)E F 2 I F2lgt Aleo) 7/l

r
o{N e

279 JEAL FTRZHA H59 el O3t AETF FAPAC-COISt] DA, 4B
2 IR, ¢

A== F HAARPHO SH3F 719 Bt zjo|e} EEHAKbias+SD), YX[3HA
(LOA), H1E-8 Q2HPE), A5 (8 &8, 482H THEA) dA]E(concordant rate)Q] thdst
A E2 AN

FnnEAAgte] QAL & ovolN RISl £ AR ko] BaAo|(@HRE 0-0.58
L/min, $&-& @XHPE)= 26.4-58%, A2 A& 51.1-100%= H 15Tt

FuRFAARRLY] AL 5 6HoA Barskch ATAS(D(EH) 0.54-0.89, AHARR)(2H)
0.52, 0.83°]tt. = Ao FF= Hargt w32 /I

Z2 o Mol
w7l&AH7t £A9d3olM= HIkSE A7s 573 [BF S9= U4 H A BRI A
47 2ty ATE A IRlE IAE HROE ot ol A A5t

& 7le AAF T FEREo] TSR] oL, AQofA o]FolA e BIGAY KUHY HAR
GANA 232 ABHE 71oHA] ot bt 7eolehe Aol AH.
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1. I3

Aol A3 H7HI7120258)% Tefstol Ul muE =S B8] A7t A2 B2, Tt
SR CERES 111116} A Ao Bl ] 5 71450] Qb waho] et S Slslad)
202418 A8} O 5271471 91A812024. 8. 9014 A ASA W 4:9113] Tl Thet AlolE
W AohE st

1.1 @7ty 2=7l= 712

blood pressure, AP} & AT 2 SR T4 A5t HUE[FO] T4 Q40|
AetE"K(cardiac output, CO) T+= A¥A|4x(cardiac index, CD9] B7F ¥ Ash= 19H &

SR BobAlQl &3 AEl9] SRfollA EAE. AEAQ FHEY RUE TP JHiHE FA
LT, T, tiEET 5ol AU FUITEEE o821t 2491 M54 /o1, CO/CI &=
et TEA R B 71 A Hl5 W E 54 H(intermittent pulmonary artery thermodilution) 2
A9 34" (transpulmonary thermodilution)® 22 521 HHoL, AFAHoRE <l
FHAE AREolls Aldtol A FZole 2712 AR 71&(8%, &8 292 ¥4 (volume clamp
method) F+= @3 A29 7|H(vascular unloading technique))°] 7H& = o] H]Z5A QI HPHOo 2
AP ¥ CO/CIE W} 4 (pulse wave analysis)e 5ol 444 0 2 225 4= QIti(Saguel et al., 2020).



—{:]_\_Z:I] = O o1 X [¢] Fu = s H [e] o7‘<\:l]ﬂ‘
a9l Pt oo = dvleto] ARS 7R F il APgo] o] Ao] 9 Al £9S 1gsiol
ALEHEN P o2 A A4S - AEET SAIE EYE Pk FAelH

AF8oke] F£Q AH|E= Clearsight (Edwards Lifesciences, Irvine, CA)2}F CNAP (CNSystems
Medizintechnik, Graz, Austria)”} 1tHSaguel et al., 2020; Ruste et al., 2023). ClearSight A]AE2
E71olA S FHMAP)E 7IREO 2 A F RN (brachial AP A7-gshH, &7t 4739 =0
o)== AHA| 438+ &a1E]E W heart reference system= 59 43S}, T3 ‘Phyisocal ol2k= E4
LSS A-8oto] FHY 1 9] EAS EAokAL, 3 1 e (vascular tone)2] WS} et &7

=
A oFH S A3} AlukEaF =40 A @A JEAXM Bel(three-element Windkessel model) &
3k

7]dto 2 3t FHulg B4 (pulse contour analysis)2 E3f o] 0] A tHSaguel et al., 2020).
& 71e2 A uASAQ o g2, 3t Fo] 27191 SRHAl: AT L SHWET} U= A
A HHEARQ] SW HALR QIgh §H 5o = T o] of ROA A|&4R] st XU E
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®
4> ot

< 5 71 B 7F A= 7] A7 9] S A
ATHYahagi et al., 2022). ¥F, AA2F, 84 &7, @8 A 502 &7 5H]
Ux 52 55 FHUT YA ASEAS o= ALt A4S 2T 4= ok E3H
F4] - sl 248 EleHER(applanation tonometry)= AllA 912]9] 2Hd 3 g4}
RSl AR AR 739 5573 WS (sore pressure)2] FAA $ido] Hald vt
W} BA0] A2 Y 1g o] dofl FA &), 1 9] SHugREA] 7|&
o Jhgtoll et A= 7 o, B HPof] o)&Ritt. E¥ke-5/d(vasomotor tone)2] F24%t
WSk AHRET MU BP9 BTt 34 miot S-S A = QloH, o] 7]&E HIHREAd FH(E]:
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NEC

Infrared transmission
plethysmograph

_Inflatable Cuff pressure needed to keep
~— finger cuff arterial blood volume constant

% Control system

Continuous noninvasive f\\f\\f\\f\f\\ J
blood pressure measurement

I3 1.1 28 SUD WA U MRIN SHES OIS HIAN VIS B Tl 22

o1 X O

(&4 : Saguel et al., 2020)
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228 (guy) 2 Gl (53 HE@s-am)

AL, S2 A
SIPIR{EIO| 0] T3t
C EV1000 A5 REEQ 712 WO 5f=
A28 VIS Clinical Ol=H220| % T5°+15ao§ A2627001 ©) s|3A1| OfA9) LTxr e g bss
SYIESA Patfom N (RIFNAEEOE 0015105 T 250| o ol wigi o
&) S Sl=oi5ix ﬂfEHJIEEE %p|
Sioh Alg
MSIAIHA(NS) S| SUE Aol
i CNAP (HIZ=XIMS: Al 71710 Oq" f04 =Hol=
SHALABHE  Double NSystems 20 159 & A23060.01(1) 91E)\1, 91E el

&7 |FHUE 76tAL
Heol= 71+

EA: A EOREQLAA, Q&7 A YA A, ZH[o]A]. https://emedi.mfds.go.kr/msismext/emd/min/mainView.do
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AR 2gFAARE 5500 SAE 4 A M AV A ) P EE v 2

B 1.2 7293 2% 301 4301 HIg B2 ST 38202413 78T

g2 o e ATH7ER] FIPSE(R)**
gs - B @) @)
H25 d9 206 =
H2X AR
H3X 7|5 ZAR
(£87] 715 ZAH)
Lt-722 ALZER FHEEEH0| 25t ZAL Test by Swan-Ganz Catheter
E7221 7t 7HEIE Als 9 [FHEE MR Z3) 281314 263310 228430
0 AEEY S IﬂlE””o* 2 WYEFH2 AH
H0| ZEO= HE 4 QOW OfLgtct.
E7222 L} dEEEZF &Y [129Y] Cardiac Output 271.04 25370 22,010
Ch Hiswet 2 4712 58 [12Z] Pulmonary
E7223 Artery Pressure and Pulmonary Capillary 23538 22,030 19,110
Wedge Pressure Monitoring
HZEEX 715 =4 [122] Noninvasive Cardiac
H-7221 FlIJnction Mor|1itoringé s
E7225 7} Esophageal ProbeZ 0|26t @-r 292.89 27410 23,780
Z: A2E Esophageal Probes= B APNSICE
[_I-_ 7|EI‘°| 710

01 THES0 A Y HAl SO Bt VIR, EH2
0 o2 9%%‘04 Mg

2. MEE Mzhis Ee APt
EZ873 (1) HIO|2|AEAH Bioreactance Technology — 292.89 27,410 23,780
E7226 )] HtOISZO'HIEIAtH B|oimpedance Technology ~ 272.71 25530 22,140

(3) OMBIEA 22 WSS Partial Carbon
E7220 Dioxide Rebreathmg 652.06 61,030 52,950
FMNEE 13818 XEMZ(MEEY )=
He AsiA| OpLJsiC

@ 2= =42 WA U 42/ T5E Volme
Ev224 Clamp and Physiocal Method 20289 27410 23,780
x|, EQ UpHOR =Xt S ‘iom)q_ AR A
%‘—Oﬂ E°E|i EE AEGHA| 0H—|°"1f
2. M= CUFF M=M= X271 S 174
HE ARSICEH

E7235 (5) HINEAIZ 0|2 292.89 27,410 23,780
= MNEEH 1318 X=Mzis ¥
LRG| OfLetCt.
799 Saol| 7|xSt MVls =X [19Y] Aterial Pressure
U=722-4 E7227 Baset:j Continuous Cardiac Func?ion Monitoring 62080 58,110 50,410
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Aterial Pressure Based Continuous Cardiac
Function Monitoring after Calibration by
Transpulomonary Thermodilution
1 THEE0 AP 3 HA S0 e TR, EH2
of ME Y=t HE
2. NEH Mzhi= Sk APHsHt
E7228 71 FHHIE Aols ool [FHHE AQlE T3 141326 132280 114,760
E7229 Lt 2 1] 24052 22510 19,530
o A EFAAE 7 8 Y71 REE-AAT ST A7 H(2024.6.13. 23])
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HelZ=us L}-722-1LK4) ZIHEEEDNZE E7224
Zojoe M=H30d 80% XX} 2020-11-01
#AY(E2 HIZIEA o715 S8(12E]-7 B2 32 =5 ST YA 9 Me|X B3
HAH(IZE Volume Clamp and Physiocal Method
AE=A)
Ho| o mex S AEEE S I A
(ArSTHA )
RSO St AEEY 21 3 ZADHEHSH O Sk}
LA éz Bl 5’1%% @2 2 £7t=t 489 =0 20| E—iéﬁﬂlx—*‘ E43 2ol HaASUALL
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NEC

1.2.2 U 227|= 018 ¥

HlREA 715 574 S=7]e0l tiet =y o] 8a% v o]
Hfo] 2 Ju A2 X|&54] 0 2 ARgRFo] ghAstal 9L, 20209

RS F715AE Bk

H1.6 HEEM MVIs SHE I 0|88
7= \ 2019 | 2020 | 2021 | 2022 | 2023

HIO|R2|AEIAH (EZ873)

B () 39,614 38,302 16,608 6,703 4,669
ZALR2H(3)) 44,623 42,857 18,481 7,460 5,134
T2 (M) 1,007,164 1,002,530 442,252 186,948 129,767
HIO|R QUmHAH (E7226)

SR} 2(H) 52,013 52,533 26,507 12,139 9,713
SMNEH(E]) 58,672 65,439 32,574 16,159 13,417
X2 ZOH(FEY) 1,260,676 1,317,925 699,100 349,776 296,815
O|AtSIELA B8 IHSEH (E7220), 204 Sxf

(%) - - - 1 1

ZAE(3]) - - - 2 3
R FHH) - - - 114 173
=S5 SO A 9 Mey HYW (E7224), 208 SH

SHR} £() - 3 144 225 257
ZA22K(3)) - 3 157 247 282
T2 ZH(HP) - 76 3,852 6,041 6,944
HIPMEA|ZE 0|2 (E7235), 234 S

SEXt () - - - - 1,093
SAEEH(E]) - - - - 5,679
Tl2FH(HE) - - - - 147 546
4 B g ol /ALY _A=FNEA (2024.6.71%)

H1.7 Hu7|& 2 0|8

7= l 2019 | 2020 | 2021 | 2022 [ 2023
AL-ZtX FHE|EHO o5t HA-MNUIEY £ (E7222)

() 4,631 3,968 3,870 3,747 4,511
SANEZ(E]) 7,608 7,276 7,258 7,247 8,952
R 2 ZOH(HE) 152,369 152,862 157,277 170,051 214,867
EEI“°*01| 71x8t MIIs 54 (E7227)

(%) 12,518 28,549 28,842 27,709 37,473
+A REF(QD 16,022 39,157 41,683 42,181 54,336
X2 Z2oH(HY) 820,720 1,975,190 2,077,053 2,169,568 2,897,247
M HYS SHolo| 7|=§ MIIs 58 (E7228+E7229)
SR} 2(H) 104 352 455 200 146
ZAR2H(3)) 156 563 758 382 325
F2ZA(HH) 12,100 40,201 53,076 18,718 14,812

A Bz ol /A AT 2954 (2024.6.71F)




NEC

1.2.3 22| 5 & SX &

U= CPT Z=0h Y& AR HpyrRolA 5 7ed I e ot E.

-

k=l
[=]

H1.8 72 28 I A2 S

rol

=7t =5 HE

93598 Cardiac output measurement(s), thermodilution or other indicator dilution
method, performed during cardiac catheterization for the evaluation of

0= CPT . . . iy !
congenital heart defects (List separately in addition to code for primary
procedure)
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, 60 point
2. Blood flow measurement, skin perfusion pressure measurement, flap blood flow
test, circulating blood flow measurement(by dye delution method), skin surface
temperature measurement using electronic transfer type decolorization indicator
oy NEEA HAR 100 points

3. Cardiac output measurement, circulation time measurement, circulating blood
volume measurement(other than dye dilution method), cerebral circulation
measurement(dye dilution method) 150 points

D220 ? Respiratory and cardiac monitoring, neonatal cardiac and respiratory
monitoring, cardioscope (heart scope), cardioscope 50 ~ 150 points

D225-2 ¥ Non-invasive continuous blood pressure measurement (per day) 100 points

D324 9 Vascular endoscopy 2,040 points

1. CPT : Current Procedural Terminology, CPT 2023, £#: American medical association 2023
2. &4 A& 34 FHo]X|
(https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Hokenkyoku/0000196290. pdf)
1) D207 ) A== 574 Aol 7HIEE 443 A-9ole Autes 574 7HEe & gich A& §hsf 1,300 &% 4=l
7HIRIEE o] S A kel 94 AT 2 HAL B8 APYE]A] =t
2) D220 ) 1. A4 F4 9 Aut=g 25 T3 Aol APggit
2. 35 TAS Ao TEATE F9 B8, 4% ol ZE= ZCE Fith

!

4. 592 Bgo] o), T2 WE LO0BE e vpAT L 71 o) Abaie] oj o) 234 A vjFIet e
o] ol 90 lolAl Tl Ak mlg-L, s el vl 8ol g,

of

ol
[}
o,

3) D225-2 ) ABEFI FAO| SUE 1|BAH ALY 27 V182 AFTEY 2 Hopo] EgFeloo} ek,
HD324 ) 1. BTAFHAE B4 195 U 13)0] Wstol W
2. TF A ), o Jhs B, AhEer 2, wek 2, 294 29 S4 9 A4 ko] 1§ E
H18-2 Aol e 4% Aol BREE Ao R F.



pressure, CVP) ‘?:_‘}_/:_}_1_31@13._ —*«] 7] 2191 WP EE A5HFEsFH 5(stroke volume variation,
SVV), WERPHS(pulse pressure variation, PPV), 4Z23Hechocardiography), H| 7‘9{3@
A DA A (bioimpedence) 5 TR EHEC] ek 7HA|of] o] 8E] 1L Qi HZoll= AEAL
W H o= ARESE] 7HESEAL QEASHAl A8 o= Al BRG] WS Aok kS Eeltk H]%L%Z‘jl
A Sl Aeee @Y AAAY 7129 T 4= = Hs® 7HEEl(pulmonary artery
catheter, PAC)2} H|1 51532 W) -FARE ATHE Hol 1l §l oy op] vk A7} HEslal 45 SAE
o 3t A7t tiiEolojA S5 Aol AH o= Al=elr]= oj¥ri(deld 5, 2017).

H59 71 E)(PAC)7t Swan and Ganzol| 218l 19704 A& =4 of=f, oF&]7EA] PACO]| oI5 AlEk&aF
S0l BEHARH O 2 o AR I Q] oY, Fxte] QA F IR o of| =g-& F=Aof Tt O A719F

=
2, 749, WY 7Y S| PEF SR s B FASIT I, H2ol ALUEH Ex
u349) ukaey 2737140] el AAgHT Stk Sangkum L, et al., 2016).

AT A SHEYL ZA M= 212 Folszlo] A A3}
A Foltt, 7ZHHZ o2 A S B YIS ARgSto] A9 Ek AAS & Sl E=
ARAc gL =My Z 71HEE AJste] ZHMEAYC] T (race)S HTs= WS AR ®
(g TetelH, 2002).
T EThS ARt Al A&A 02 SHENS TAot, SHIASEES 7155k At a2
9o, ok, i), 555 59 e Suiso] AU 44 24ap] 1ol 4198 4 Sitk, azEue
Hasly] 23, 2upo] g SIHE 714 Wo] AE-S Algiok= Folo| ittt} sts]H,
2002).

ﬂJ& 0
_IO
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rlot
[
=

Q&7 ik, o]u LFER= Korotkoff 2-& XI3l0] 5719} 0] —a,;qu-,% éxg@z; oIt} BFd
P2 37 WY AS o]-&sto] AL 4= ek de WA=l A+1/3(FZ71@Y-01471EW).
1976 ol YwiHog £&7] Heo]| AA @%@HHWB&E U}Oliﬁ—iﬂw—‘é— o]-g3t
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S
oAl
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H
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Ihw
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18
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FAl7] ]E 2 %CQ"’QCHQ} 717 A= 510 X ERIFES Aoto] 57], o], HHEU=
Z451= oscillometric 7|H-& ARSSHCHT g T}sHS]H, 2002).
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359 L TAIE Al @S A52 0] H|FGH 02 ThAok= of 2] Wi E0] 11QtE] o] AREE 1L
SoflA 7 A4 v35E 7] et Uyt @R sto| w2 A Hslkol=
|4 9] F3ALe] UAAIE oA st A H% 5

Sk kels]H, 2002).

)
=
ot
1>
rr
)
X
)
Ol

ANETZ A e S 39 A eE Wie £33 89| Foam, A 71 #it obd et 1A &89

AR E Htgol= X Ho|H, 2 -3t 2| 59] Aey} 3 ol =52 & 5 Ath AUEH S4 7e2
A AEA, € JAEE, vRSA)] Yo E 8D & Stk H5W 7| E(pulmonary artery
catheter)E ©-83F A G2 =M HEtE A9 Fa7|0 & oAA o Hs
W 718 A2 HlsH 71 e EhS s Wo]| AT = g ollA S0l 1o e Sl 'S
757301 AL E = Fofl= o 7FA]9] vl E 5AR1 AukEs Z7dRo] /= AtHAI2= 1<
7HEI1A, 2017).
HASA Auted S0 2239 =52, WehEAH(pulse wave analysis), 71 AAGH
(Electrical biompedance analysis), HIAEA|7E B52 ojAkslerA A 5g o] 9lom, 7+ 7|&ulct
Fedo] AR oH 7|e e HEAARQ! oA HS 5] Al 4= Qick. HI-SA AEtas A=
SR} Aatof] A FFE vl 5= 1AL, SR A=A A 9] A TGS B ] HlsiA= 37t
A7} " 85FHRuste M, et al., 2023).
o Ak ZEYHE o]8% AHEE HH2 2ouERE
St EHo] ERd FREEE SHT ANETFE S-ARF BP9 o
Hsds 249, 4417 2
o Z7] A A A 1 F ARl thigh 2219 A7 Ax EAART 2 HAHAL] vector #4419
SFoks A 7 kS FaL et A= 150 AR HIRIE A% =2 ARgSto] Feo=
At @5t 71 9] Weofl A thafRt WRiat HUE S| EA5HH, raw electrical datas
A= ARE-E= 4oH] et M=) 7l e f1A]of] et thfsit. B B 7] Ak
S0l A TEEl= Hap A 3271 B2t tis o] F N Holo] weh Depkivh= 71gof) &Rttt
A A A A impedance cardiography)= 71540l A 85 A A Aet, A4 7] 52t
Fof AT A HIE ARSI}, 5 AANRS-E(Thoracic bioreactance)= | AEA HIHEE=
13 ol'5(phase shifts))oll 2J&stH, BARHE T 4157} BIZH] FA|(inert fluids)oll @ 9J&s17]
2ol AT of 3 BleS SVt ol &4 Ad3o] it
o BIPHESAITES AAgoA Wy EEE o] W WO R Hujsi=t] 8= AR HojH
WFolA HupdSATRS A=) Rube} finger pulse oximeteroflA] Wk AJZF Afo] 2] A7
W3t} B]E<G52 esCCO Al28(Nihon Kohden, Tokyo, Japan)2 Wu} Hg Aj7H} vH | T4
ATHL 7Hgsto] AHlERE SR o] 71e2 A AlS 9 I+ SASHY g4 &, v

o, AE 9 i 4k U E o] Bast

i

~

i
S

iy
)



T olakekEA A ;g‘iﬂﬂ Fick €119 8 7Pg Q1 A HE M2 o83t oikepeta(COyel

T L
2ol HEE FHohs EF= CO, AATS S9-4H CO, T A= U 3l &t BlRds4]

A1 75 2YEF ZA](NICO-sensor, Philips Respironics, Eindhoven, the Netherlands and
INNOCOR, Innovision ApS, Denmark)E &= CO; A& 717HS $345}0] o]AlsErA gfjE]
240) 7147, ek ol AbsjEke SiE 9 o] AksfEke A FES AFgSIo] Fo ojiloleke HERS
>4

[(a)Esophageal Doppler (d)Parsial
% § - 4 certtere S——— icec e = 200

{e)Non-invasive pulse wave analysis

2 gt v o 1 s cardns e
3 Dormtens s o 3 sheing in sammsnn swess soims

([ C)Putse wave transit time.

n > = — v

[ ——

(a) A= =EE o] 83t Aul&EsF =4: Signal obtained from esophageal Doppler allowing the determination
of cardiac output, and 1Hustrat10n of other indices used to analyze contractility and afterload.

(b) vto] 2 YT HAAH: Amplitude variations (bioimpedance) and phase shifts (bioreactance) induced by
pulsatile flow in the aorta on a current between thoracic electrodes (1) and signal provided at each
cardiac cycle (2, 3).

(c) WuHEA]7E o]-8§: pulse wave transit time

(d) olAlskerA H B S EH: Principles used to determine cardiac output with partial carbon dioxide
rebreathing; CaCO;, arterial content of carbon dioxide; CvCO,, venous content of carbon dioxide;
etCO,, end-tidal carbon dioxide concentration; S.etCO,, slope of the CO; dissociation curve; VCOg,
carbon dioxide production.

(e) BF S92 & 214 BAH: [llustration of volume clamp method to determine arterial pressure.
The arterial pressure curve shows the calibration phase, followed by a cardiac index decrease
(determined from a pulse contour analysis) induced by a recruitment maneuver.

ART, arterial pressure: IC, cardiac index: VES, stroke volume.

O3 1.2 HIEEH MEES ZAI7t 7ts8t 718
(&4 : Ruste et al., 2023)
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H1.9 HIESH T ZHEE 7|50 gt 3 % Ml

4 2| o Hghd
o OiZ ANAHS
: o OHEO0H#H=(multipara— SN RIA
_ CardioQ eGP | s mema
*—!E EEE'I (Delt_ex o XMNA| &m X.Ig?o.” EHof - & _7|'X| 7|'X-|0“ 7|gkst BE!
Medical) CIS OlmA = e A& /E2H|(Signal/noise ratio)
- BE 7SR 2x
© 99 AHFHOY, £, MM
SIX| Ok, At S2I)0f 2|
_ ClearSight OEMO| M|
=8 2¥Z | (Edwards) © SULY XM YA | o P SH O= oier T
oymp | Al CNAP s HEZIEA 7159 HEIESE ZA9] QYA
]ﬂg (CNSystems) 20| =B S
. Asglanatlon tonometry 2
PCA [£ Eolept wxe
. T-Line
Aplanation (Tensystedical) _ -
tonometry | DMP-Life
(Daesyomedi)
s AZ0| 22 ol &
e o « OlZ=(artefacts)9| &
x| . " ek =R RS e
HiO| 2 Ym|HA . TE O OoiI= 310 | ° gﬂ%”—ﬂ TArESolM Azl 4~
0|52 FLEE e
71 W ECOM (ECOM EAS 5
, - o EAS7|T LY EETITQS
ICON o 2 ML
HI| HE (Osypka - - £5 Foi a2k} F3 YR
(cardiometry) | Medical) S21, die A slof Dl
g5 (Sé%relg%h o =2Y(inert) WAt M2 _
HIO|QE|AEIA Medical) X0 E =X
cCo o ECG, MARSIE AT H1510]
WIS AIZE N o HIEEE XISE 2A DIztst
(Nihon-Koden) o DI RS AlZE
NICO o H|¥=(discontinuous) ZHAI(OH
(Philips S0} SR AGI0JE)

- 0S e pCO,°| EX|Tt 205t =7
olt_*s’_-f'.i_'i 22 Respironics) _ . %traz—p|u|_r|n(lnarT§; s|hunct>9|r
MEEH INNOCOR 2180 It

(Innovision o OfT QA O QA AIR S
Aps) SITFoIA| OIS

pulse contour analysis, PCA
ZA: Ruste et al., 2023
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1.4 Q| LTI=X|H

1.4.1 9 A0 U A0} E3HXI0|5t3]

Singh 5(2020) = 5 40t SA}e] otz ZAlof digt 73 4ot 9 Ao} FekAefets](European
Society of Paediatric and Neonatal Intensive Care, ESPNIC) Z&7} &2] A% AJAoF .
NI 1_41 /‘Ljh;q-za‘r A /\}9} A, Hio] Ao HA Hio] @ AE A, WuHEA| T pulse contour)
£591 W3 o] §olo] 2 5 9oL, Lo} FekAelA] Arh el AukEe
Qct. 12} 20lE TletsitlE E80] 2 4 ik AFaIY. o

el A7) 25 ol BA] I3045 A1eHE el ) A Eohe AN 2 gl

We,
*F
i)
[
m\l
rlo
&

2, ]I

Cecceni 5(2014)= 3} £+F(circulatory shock) EExJof|A] A17)5 9 Alvk&EsF 7FA O Ojst 99
Z2A}9]5}3](The European Society of Intensive Care Medicine) 32} && AA5FL}. £-84 &3
9 A 715807t = EAA w5 7HeEE(PAC) ARS, S5 4Tl SAtolA] Z4lH D34 |
E= SR EX(pulse contour analysis, PCA) ARE-S HISFIHTHE AL A - W), T3 &3

A tdolMs AR ASel | B IEH At &7 AH(less invasive devices) A&l Tsh
A9 A&7 7|2 A AiLstHtHUngraded, best practice)

1.4.3 A4l A% HSXg ¥ dHAds 2Z &

Ochagavia .‘;:(2014) o == _Q,]—X]-_,] 0303]0]-1-1 71—/\101] T:H'é‘_]_— _/’_\_,uﬂo] /117(]— 7(1 ]E ol /lh;ﬂ/\/\g% _?:174
I Cardiological Intensive Care and CPR Working Group of the Spanish Society of Intensive
Care and Coronary Units) Al TS AASHAT A&2Q1 Sk A= A= Al 3-6A17F
B 22 AR tissue hypoperfusion) 3= Hol= 212t AW 17 9] Hejge]E Bt A58 o s
H7hsof S BolA] AT, WM ALTe EARA FeR) Bolald w0
A=A ekom, d A7 Ao ekt “VE-E 155 U A} B S EAOA ARG sfiof itk
oFsHAl EaLsHIt:. B HSHA Al H7tof] et LSS t2] LI o] A5k
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NEC

Target variables:
* MAP (NIP vs invasive)
» Tissue perfusion: lactate and/or Svc02

Assessment of preload-dependency

* CVP/PPV

Initial basic monitoring
(Physical exam, pulsioxymetry, ECG, RF)

“Goal-directed”
basic echocardiography

F 3

A 4

Insufficient response to treatment and/or
ht to physiopathology
Advanced echocardiography

need for further insig
—

v
Continuous advanced monitoring

* MAP (invasive BP)
* Tissue perfusion: lactate and/or SvcQ2

Target variables:

Advanced hemodynamic monitoring systems
* Noninvasive
(very limited utility in critical patients)

* Semi-invasive
Pulse wave analysis without calibration
(not recommended in case of altered vascular tone)

Esophageal Doppler
Pulse wave analysis with calibration
(transpulmonary thermodilution, lithium dilution)

— Invasive
PAC
7213 43 BROI AEIS 2 HOIEE ZA| B0 et 2T2/5
(%A : Ochagavia et al., 2014)
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Saugel 5(2020)2] A= & E= F5 44U TN &5 SHZ S o8 HIRSH AVs

fE =]
S L AAEPT WS A0 FIEZPA) YA TS 1] T3 ATES RN B

WErO] EglE Wt 2}0](95% AlZ|7E7HConfidence Interval, CI))= 4.2mmHg (2.8-5.62), 95%
A SHA|(Limit of Agreement, LOA)=-14.0~22.5mmHg, 2798 5 9HO|A| T AAPHZES] HA =
+8mmHg T AEkEe] 5% BwFAk= -0.13L/min (-0.43~0.18) , 95% LOA= -2.56~2.23
L/min®] 1et. S W& 24} (percentage error, PER= 43% (37-49%)°112.™, 19 Z- 4HA
PE7F30% m19to| 4L, 10 A 45% w|Rto]Qltt. A5 1k o]d/do] =9k, Y& dAqlollA B ST
WS o83 MRS A A7 |6 SR EEIRAANE AV R 21HE BATsigl o, HiekE A dxt
B+ oFZ A2 tiAIsto] ARESE o= ol FHaL AJARSHT.

Joosten 5(2017)9] A= -85k thdet HIREA e SH(HIASAITE pulse wave
transit time, PWTT), s®W3-gE4(non-invasive pulse contour analysis, niPCA) (B& 39X
WA 2 FHESA S 27, FRA7IAA LS A AM] QAT AR, Hio] A AY I,
ojAtStErA: HE S GH(partial CO, rebreathing, COr XE3HO| AT 9 AHWAof digt
AAEZATE L et S skt & 378 A7 oW, I HEHANESAHo =
ST AER)Y Blusto] 771 AHETe SdE Bt Aol(L/min), FAHA, WE-E
QAHPE)E HIIsISirh & Atof|xf= SR HI-EA AHEs $4717 )= WE-g& A7 =171 dhizol
I HZ thAIste] ARESH] ofF L, omo] A ol rlA= TS ASSH| Y8l =71 A+t
Zastral A A5k
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NEC

- PWTT (5%): B 2} 0.31L/min; LOA -2.45, 3.07; PE 62%
- niPCA (9%) : B+ &} -0.20L/min; LOA -2.32, 1.92; PE 45%
- olikeketA: BE A5 EH(14%) © B A -0.20L/min; LOA -2.40, 2.00; PE 40%
- FRAZIBAATHAH(10%) - HeF 2} -0.22L/min; LOA -2.43, 1.99; PE 42%
Hio] @ A AH(1H) : Bt 2} -0.50L/min; LOA -2.73, 1.73
Hio] @ AT HAH(5H) © Ht 2} -0.48L/min; LOA -2.89, 1.93

Electrical velocimetry (4¥) : <t 2} -0.02L/min; LOA -2.43, 1.99

1.7 A28

Favilla 5(2023)2] 9= HeartMate 3™ ZAJ4 B ZJX(HM3 LVAD)E AREoR= SR10] QU 24
913}l Finapres® NOVAE= &7l ALE &3 &5 SHZ WS ARESh= HIRG A A% SAHYEE
o]-85I3th. HM3 o4 & 72A17F o|ujof] 157 9] Sk e s A= RUE IS 2, &7
SMeKfinger arterial pressure, fiAP))2} A H A5 E U (reconstructed brachial artery
pressure, reBAP)= A WA 4 AT Al (intraclass correlation coefficient, ICC) 0.61,
p=0.04)¥} & SA(ICC 0.66, p=0.03)°14 F7t F2 LA E ETh reBAPSF ABP= A
Z74(ICC 0.81, p=0.002)3} #F =7%(CC 0.83, p=0.001) ZFolA 733t A@A7E Uoict.
NOVA©(A sy = gt B 22 BP gh& TAg7Ishe WHA A8 o2 w2 BP ¢4 Joi g7k
& Utk reBAP= BHAFS] 40%A1ABPS] 5mmHg ©H(67%C141+= 10mmHg o)At

2. WII2N

HAEA A7) 27 (28 295 9 e E 210 9 oAy W aukel tha wek
AZ AT 5 714 Argol et ol eAE A5 S 2Hsl] Slgtelet
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QUAE{ oMY - 2N BRI HAIE 3 OIS
o apy 38 B HNEEN| YBY, Uxl(oias, LOA, PE)
Hapa - o|2AT0|o] Y 2A= Qlst X2 Hat 5
NS KR M g
31 YA 1S
SHBIZ A oS
Ol MIE M S
HTLH  HHR 22

IAP, invasive arterial blood pressure; LOA : Limits Of Agreements, PE : Percentage Errorm, PAC-CO,
pulmonary artery catheter—cardiac output, PE, Percent Error;PCA-CO: pulse contour analysis—cardiac

output, TPTD; transpulmonary thermodilution
X HILHA

D HIASE 4715 794 v283e] vl (F 2 BFRolA 71&

2) 71 S (Sem)FEA 4715 ST vl

- S 7123 41715 2, BBl B T Bl 7|28 Al

3) I REHAL 28 Stoll HIAEA W75 SHG7HA) 3]

s
i
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0] AL 37]9] 4] MR} d|o|EHo] A1 Ovid-MEDLINE, Ovid-EMBASE, EBM Reviews
- Cochrane Central Register of Controlled Trials& ©]- 83t tHIE 2.2).

A4l Ovid-MEDLINEOIA 283 A4ole 720z 2 Holgulolsd E4o] Juns
QI 510, MeSH term, 2], et A4 59 U1 295 B8t

H 2.2 =9| TX} H|O[HH|0]A

=o| 251 ZAME URL £
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations htt://ovidsp. tx.ovid.com
and Ovid MEDLINE(R) P p.tx.ovid.
Ovid EMBASE http://ovidsp.tx.ovid.com

EBM Reviews - Cochrane Central Register of Controlled Trials  http://ovidsp.tx.ovid.com

U EAAML2 5719] 4] H=} glo]gHo]AQl KoreaMed, $H2Jsk=&d|o]EH|o]A(KMbase),
S S ShEY HA(RISS) o] &atiet. AMATFS = WMAERS 7|20 7 5y
A 5ol AYEA] = dlo]EHo 1/\«1 ¢ olg H™s] 4, 7tAselo]
¥ IJE

BO, Z} Hlo]EjH|o] 2 2] E/dof| gho] H IS 8ot AAsHIT

H 2.3 =L HXf HIO|E{H|0]A

I 2 FMA URL F&
KoreaMed http://www.koreamed.org/
5t=20|sh=22 | 0| E{H| O | AZ M (KMBASE) http://kmbase.medric.or.kr/
S estaHE2(RISS) http://www.riss.kr/

1.3.3 ZM M=t

APRENE B9 70 7 doleh el §o12 Hrja mjetsto] %] 241992] 2 Ovid-MEDLINESA
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1.3.4 AM7|ZH 2 SEHAO
AN A=E AlRISHA] ehter, d=o] 9 Jolz Sud El o ARtsh
1.3.56 +7|HM

A Ae] AARMAIE Bsl] flste] F8 2wreg7 e Aol E g A AlA £

>,
N
or

&h

e = S X 2= o1l AR oI ER- 32 AlTsHA] = eton, A733et ARt 5
WA o2 Aot WU B FReAo] W2 Tl tiet A= wiAIstATE. =4, SAAAR] Q1o
EHoA = TRt &7 A X 7] 7170 IRIEIo Y, Alolm & E o] ZEEAE 7171 (-
HA 23 9 olef HAREZE fAR L i AFQferERtdA S7kE HST 7I71E SHlE
A5t AR vl g AR desto] A% 283 A Transthoracic Echocardiogram (TTE),

HUEFsP | Hrl= Pl 4ol =28 8511 3lo], & 71ee] 4] Hlrisdo] Wil wetsto]
HiAISFITE. T3t 78792 7ol QloA] ARdof A ofet R HEHA =R 92 At 3
B7}9] Bfddo] EE|A] 97| witof] A EEAAF §lo] T B =
HiASEAT. o, ot 5789] S Aol Aldsh= BG4 Y S70] AolM rEskE
71 EHAE G AR E AL Itk S A1E(ste], ks oA Alisks HIRG A AALREY] Bln A=
AEstoitt. oA, o)z a4} A1 A Jlo] BUS7E2 B ESt 5718 ol 8 TR
E3Folal, WlHo|(pulse pressure variation, PPV)2} 22 X H+= th2 7ig 0 2 whdsto] uljAst3ict.
A7l &4 AFEE= AEEaK(cardiac output, CO) ol 4¥}& A|4¥(cardiac index, CI), 13]

"= (stroke volume, SV)O.2 H1H A3E A|EHZ U AukrS 125t A HZ YAFZHOF ARG
O

B
=
2
&
2,
o
H1
)
lo
b
<
e o
E

N

oA 9] 2 ATE v W A= EFOIT

AR = A A 75 v2o] 3eF Zo] AASIATHE 2.4).
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M7= BRI |
. SHAHSHA 7PA|7|- ILIJ(_D._%} §_|-X|-§ [H)\I'gi St OEI-TJ-
S S BA T oaT FNS Mo B e . OIZHOHA o U AQ(SS0IT E= HOAN
° ngﬁa §7|6 ;Jg [%‘E %%E l:él—&! E‘:l ge—l&! EI" .« 7715 |.Hoo|:| :|rL|:|.|1-A}|. =PShS| )\-|§7.|f|. 74‘!'- e $)
]S Saet o1 q;jit S L Cee =Y
. AR FoRrelEzmE o Basterm | S bR letier, comment )

Si=0] Ei= Qo2 SHEX| 42 23
SMETESO YHE o7, SiRl=g, 7|HE0M &
peer-reviews HA|X| ¥ AL

o YYD S 27}

o E= ESUE 23 HEAPE SEEL, E0E F2uKEE

1.5 HISE{IE ot

HIEY9IE B7H 5 ool AEAPE S Y 0R At SRR A £0/% el 2SI,
A g7t o] vEHAE BH7H= Quality assessment of diagnostic accuracy studies-2
(QUADAS-2)& AM831™, QUADAS-2%= 20} @110] diet /'8 9¥=o) 4L wlel] Siet w72
SR (patient selection), SAHAKIndex test), FaLEZH AHreference standard), A7%133 2}
R(flow and timing)®] ] 71 %8 el 2 74Elo] 91 7+ gel] MiEAeIR © 84o] chet
-5 BRIt (EFEor 5, 2014). AR B7FFET 7124 A1 = 4.1]0] AIAISHIT

2149 AL AT wt T2 v wYAAE(randomized controlled trial, ©]5}
‘RCT' )2 Cochrane?] Risk of Bias (RoB), L 9J°f| B]F-2F2] A74(non randomized study, °]3} ‘NRS)
Risk of bias Assessment Tool for Nonrandomized studies (RoBANS) 2.05 -85} th.

1.6 XI2FS

Rp52328 ARo] oA S B8 3tol 5

o Hmo ARAE P Uet BHE AT 2 1 o) 4BV 2EE AE 5

ARSI, F AR} JATAL o|Fo] Sttt AETANA o BAXTL UL A =02
=4 stk

A5dg FAL AR 2 A T, 299515 Falo] HF SYsiot 2o ARES 8L

Q7] UukH EA(STALE, A A, FABAEAE, BAD,

QA A3}, Aahy A3 52 wRE, i FAL [RE 4.2)] AT

of,
19
Hﬂ
N
L
frl
!
X,
»
o
_O|L
o
<
1 of
1o
12
[¢] P
ol

1.7 X284y

F3loA B sk= og Avle] Aw gL oF2] BA(quantitative analysisyS AdFshY, AFFgHAJo]
78 7T A, 2mdvol|o] I 5ol thet F# HE(qualitative review)E A3
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5 7} Aol A0] AT A, SRR -4, AR, 8, SF B
QAIgol thpsigion 27 AR Hesle] Ao ol 4e Tejste] 2 YES Atk
B S S0l UASF ATl BAYAS FTLSHAES WA o) B2
#ol(bias)S AR AL ] Al JolsAL, SA-RIER E HIEEFA AR 3]
eks] A1) G 3971 S5k, ol e, AHELE TS AolgEe) Sgist 5 AT
22L Zo7] 9ol Pk BARle] Arfgke E0 R YR o= V1S9t

oS TEfslel A% HIS AR (E 2.5)3 2o] BUSF

HisE M
gt Tyl 0|2 7]29] QA OFEADL FIM 59| 247t £E5HT, 0|2 EEHOE A
(Recommended)  Z} 31 QA AIBIOIN ST 07|40 AFRS H1E

5| HIE

(Weakl BIICHA Q=7 &0 UMA oM Sty SS9 277t Hlw7|& CiH| Mtide=
Y k5t HLE @A 54K ouuri} M sHCt o] MBHH AjRS HEt
recommended) QFSI7LE RAIGHH, X UM MM SHY =27|&2] MeHH AtgE A1E
FNCINRE =) WY Q=7 |&o| Ud™ MG gutd 89 2HE SYHOE HESH A1, SiX Qi
(not recommended)  AE0|A iE °|§7I%°| Af%% HIGHK| 2=
Wiy Q=7 (&0 Ad™ MY = S0 S0l thet 247 S2otA| 20, AR e
L= 20N S Q=7 &2 AFZ0l| thet HiSEs 28 + 8lg
(Deferred
recommendation) X 277t 25t AIREE G 20 BN - UX BE 22X S0| Jon, FIt AL
ClO|E{7 st 2201 Do HAIZ &~ US
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(SR e,

1. g8 d4

1.1 88 MR

BE SR P U AYLAEL 0|83 HIASA V1S 2 T BAY £E2 2] 9195 T
A olEMolAS AMgslo] AAE BRL & 2162439 1,003, ) 259®)olgen 7
golefio]AolA] S5 M F e 54 161178 TOR A% 8l 228 AEsto] H7i5A} el
U 166WL 174408 Ausiery,

olofl s & i A7 IS W2 A S AA EE SUL A LA RAES o8
2 7t [R=

HEEE 7] SR O digt 22 & 5682 AEsIAt HSANE E50 viAlE T2 44 [F

519k 3

nN'
E
2
> 0
O
ol
39,
o

=2 DB (n=1,903) =W DB (n=259)
* MEDLINE (n = 518) * Kmbase (n = 16) N _
- EMBASE (n = 1.215) + KoreaMed (n = 20) F1aMm=1)
* Cochrane (n = 170) + RISS (n=223)

Y

Reference removed (n = 551)

A 4
[ 17 soix oy 291 (0= 1,612) |

HED =5 H4E  HiHE 28 == (n=1,445)

Ealll “ R
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| 27 wi=in oy 28 0= 167) |
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ral for e ojn
1
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=
L2 H oz

+  AREO| F2E UiEA Ol 28l (n = 19)
- AMED| EOlBH ST Tt A7t OFd 28 (n = 37)

" - HImAPL HESHE 22 28 (0= 19)
YR HE 5 MBI (0 - 56) - MIB QRTINS = IGHK 22 28 (n-9)
- 7| NYR7|BEIL EE 22 - Z¥20(n=5)
- Me=7IEHI} OB St 34T - EZRAM-)

18 3.1 2dEsEL
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1%}
(A)

a7 a7

Hlxd
dAt

Goncin
(2024)

fonr1
[max

leal

N

Eley
(2024)

[max

arm
NIBP

w

Chapalain
(2024)

[m X

Yahagi
(2023)

folr 1 | fohrl | fohr

RUrA |RUrA | kU
[max

Kouz
(2023)

X
(@]
il

arm
iNIBP
monitoring

Lakhal
(2023)

fohr 1
[mJ1x
0x
o

[dl]al

arm
NIBP

Di Cori
(2023)

lpeal

forr

[
0x
ro

Helmer
(2022)

Jn
fohr1
[max

A1l

arm
NIBP

Wijnberge
(2022)

X
(9]

arm
iNIBP
monitoring

Hansen
(2022)

I
ne

SHHAM
= ALEEH|
e Ceargiatinger
e S
FC_NIBP Clearsight®
e Clgtnge
rfw%ﬁ?tlglrﬁwz ClearSight
FC_NIBP ClearSight
FC_NIBP ClearSight
FC_NiBp  CIoarioht®
rfw%ﬁ?tlglrﬁwz ClearSight
FC_NIBP  Nexfin® system

arm
NIBP

Juri
(2022)

e
re

FC_NIBP ClearSight system

Frank
(2021)

fohr ) | fohr 0 | fohrL
[max | (mJX | max

RURA | RURA | kA

I
ne

FC_NIBP

ClearSight™
system

ZuX|E
§I°'| (o] Z47
X 5HA ‘IE_E“}
BP CO
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/ — -
/ — —
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- - - NEy
s
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SXHEAM . Zax|®
= - =x|
b S ) ARt N o gz o e
Gx) =27t |Y V] ALZEH| 24 A AE . HEM
[=}
BP CO
Ele = ™ 544 H|esg : _ _ _
3 or) BF 55 CaomyC 30 49l FCNIBP  ClearSight™ AP v
Flick Sl HEY =0 i - - -
Schumann SN H|TE =2 e H|T ccNexfin/ arm _ _
5 (2021) =2 ISE %EW 90 g2l FC_cNIBP ClearSight system IAP iNIBP v
. HMEOHE S0
b mex GEE medz amel= 4 we FCNBP Nexfinm - Nep Y YT
O
Tanioku o 2IEHAE AT =2 st q ClearSight B B _
Sose =u S Jg%gf;@;{xﬁ &8 50 Mol FCNIAP  Nexfin system AP - - v -
Noto 0IEL210 Il_llll_PElI L D}xi;ééu_ﬂ o AO| |
(2019) EE; I5E fe Erlgé%EA)E 30 faid] FC_NIBP ClearSight IAP - - v -
01 B10]
=EC_719/3
0 l\/laheshvvari |:||£ RCT nggriéé-rlgf 320 AMO| FC_NIBP CIearSi ht _ arm NlBP _ _ _
(2018) ASA *._|I1Irg*EH Il or S=  monitoring 9 monitoring
A
|vmlorgcé or.i:mfﬁ |
. — AUHE
1 ooy e 552 %%%(sim})sr rhythm) 81 4¢l  FC_NIBP Nexfin - amNBP - v -
REHol NS o
2 Befemens yepic e %%%(sin}sr rhythm) 41 M91 FC_NIBP Nexfin® IAP - - v -
3 ool uga= SEE uems o Ex 33 ¥ FCNIBP Nexfin® - amNBP - v -
q S OEHK g
4 ,(A2|f0a1n70) o|tz|ot ;'—_Igé E%ﬂa;&'e%%i%%% 40 Mol FC_NIBP Nexfin - arm NIBP - v -




SIHZAL - KT
1A on AR il 2
(95 It  os CH-&$ Xk N oy o= H|2 =X
AE) =7t /Y 7158 Ar2EtH| ;;} AN AE HEM
Sch RO AZAQT & - BP CO
chramm RICES  AZAQTf 22 X
5 Shamm o TEH HBWMISAB 35 e FCMBP/ Nextin HD IAP . oy
Heusdens ZIEH 3 LEENE 26 :
6 "itie uEes 552 Tesut et 25 e FCNBP Syetem AP - - s -
Gupta 2215} XESAB) =
7 Golg OR RCT S0l HEEissS 63w FCNEP AP finger cuff - AMNBP
de Wilde RIThs P
Lo1g) UEEE 552 == 43 F @4 19 42 FCNIBP Nexfin® AP - _ -
Lakhal FSl=ps| s _
2016) T2 S5  SENE A 182 Aol FC_NIBP CNAP™ AP arm NIBP - v -
Balzer Sl NEQI As
(2016) =¥ 3se PR 20 49 FC_NIBP Nexfin® IAP - ;v -
Smoll T == -
Q015 2Pt SEE BER EN 40 49l FC_NIBP CAP® AP - _ L,
Wagner T . _
2 Veoner sor SE9E mmma #m 55 49l FCNIAP CNAP system  IAP -,
Benes (upri hjti!%l th') Ol A1 e =
HMZ  RCT \Wbngnt postion) - Ho|  FC_NIBP iNIBP = T
(2015) 4ga g8 we 40 8% ponitoring  CNAP® © emean Y - - OEES
Sen FICHE] B c
Q014 U= S5 =ES A 7 M9l FCcNIBP  Nexfin device - lBD_
Weiss FICER  FMAIDEE 5i0 AMEHX ==
(2014) 2382 35 _J,&_%El ?l:@ Sixt 31 gel FC_NIAP Nexfin™ IAP - S v _
(014) HEEE S5 Lt &S wE 4 112 8 FCoNIAP Nexfin® IAP iNAP - v -
Ameloot RS LHQIIiN B x|2=
B i o 45 891 FCONIBP  Nexfin® AP - -, -
Hofhuizen PLeES ” = =
8 "DoinytdzHs 552 MEss &R 20 49 FCLoNIBP Nexfin AP .




SN o ZINE
L . R : bl Ex RHTA
1 CHAER S . po 3 B o|2zip !
No- () =74 g Lo N b ey AR " AN AE mEy  C=ot g
Bl BP CO °°
< A&N HAMMERAK|
39 Martine yzae §EH (of—I_CVAIZ())sI)T gg= 294U FCoNBP Nexfin AP - - v - - v
— ICU Yt
w0 Hohn =w SR 55 3% 25 49l FC_cNIBP Nexfin® AP - - v - - v
s B =a GEE caBe 4 s BN 50 4 FCoNIBP Nexfin® IAP - - v - - v
Fisch Ty HE2z 2 S8R FC_cNIAP i
s flcher mga DEE S8FQ 2 BEME 4 e FCON / Nexfin AP - oo - v
g3 Werine ygas SEE yse 4 50 40l FC_cNIBP Nexfin AP - - - - v
29 r= M3t automated O S
Chen LI =t FC_cNIBP . =
44 02 LY=o 228 = ER} 25 A0l N Nexfin - arm cuff - v/ - A/AEy v
(2012 AE TASA ) =" monitoring monitoring ofTjEE
45 '(\'200V1V§')< 0= 527 sau gy zsman 40 M0l FC_cNIBP Nexfin - iNBP - v - - v
i Moo=
46 Meodl oizaior 552 WIS N8 22 4% FC.oNBP Nexfin IAP - - v - - v
_ [y 9‘._
g7 Matna ygmc DEE SHTAECEERIE g o Fconip Nexfin AP - - v - - v
H= JHEHEE
48 pover aqx §EE eiffigol o= 10 4 FC_ONIBP/ Nexfin HD device  IAP - - v v - v
F2E Tz dx

AE, adverse event; ASA, American Society of Anesthesiologists: BP, blood pressure; CABG, Coronary Artery Bypass Graft; ¢f-LVADs, Continuous Flow Left Ventricular Assist Device; CO,
cardiac output; CPB, cariopulmonary bypass; ED, emergency department; FC_(c)NIBP, finger cuff_(continuous) non invasive blood pressure; FC_(c)NIAP_finger cuff_(continuous) non
invasive aterial pressure; IAP, invasive arterial pressure; ICU, intensive care unit; NIBP, non invasive blood pressure; cNIBP, continuous non invasive blood pressure; iNIBP, intermittent
non invasive blood pressure; nHTA, new Health Technology Assessment; RCT, randomized controlled trial; SAB, subarachnoid blockade; TAVR, Transcatheter Aortic Valve
Replacement

29



L _ FuNE
No. o 2y om et NOBEN e ggme  md M Ar mEs S i
BP CO °%
1 oo 3z SEE YOFEEES 99 46 wu FCNICO  ClearSight PAC-CO - v - v/ - -
2 (Gey we SEE TAVIERE®S 28 mo FCNICO  ClearSight PAC-CO - - - v - -
4 v?zg(?%?d weze D9E gmessweem 55 s ronco o Nefh opacco - v - v - -
5 padss  ymmc S é,%?ﬂ_%&*:'ﬁg_ 53 Aol FCoNICO  Nexfin  PACCO - v - v - v
6 Bfgg%f_ zojor 552 (JEEEENSEL 28 Mo FCLNICO Nexfin  PACCO - - - v - v
7 Souskl oger §52 aew aw 25 Mol FCNICO  Nexfn  PAC-CO - - - v/ - v
g ooget ygms SR HESSIHE T 95 wa roonco  JNefno eacco - - - v - v
o pover  aqa G ﬂiﬁgéﬁ?ﬁf 10 mor FONBP/ NexinHD ppcco - -, o, - ,

AE, adverse event; BP, blood pressure; CO, cardiac output; FC_(c)NICO, finger cuff_(continuous) non invasive cardiac output; nHTA, new Health Technology Assessment; PAC-CO,
Pulmonary Artery Catheter Cardiac Output; TAVI, Transcatheter Aortic Valve Implantation
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Di Corl (2023 o | 6 | © e |6 | 6
Felmer (2022) e 0 | & e [ [
Hansen (2022) -] L] L] -] -] L]
Jurl (2022) [ o | o -] -] L]
Frank (2021) ) o | o [ [ [
Eley (2021) o | o -] o | O o
Fllck (2021) o o | o ) [-] -]
Rk of B Patient seection Schumann (2021) [-] [~] (-] (] (] (]
Bobet (2021) o O 6161616
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1.3.1.2 SE2{uE | AHA ™ ST

A9 BT AA AT 430l Hhel, RoBE ol-851o] HIEAAT BIHE Sttt
AEHEY T Bt R0 R SAS A B HlgeA Subpo] TAH 02 AN A gk A9t
QIto] gz A9l "B 2 BTt Agr|E Y Teistel Ao, A7l e i,
Zahg7lo] g 7k BEoIA Qo] gl A9 BE E WrSIgIT BEEG Zu T JRoA
Yot A2 ANISHL 9l71 SHIu Belgo] e ATl oe) e = Wbtk Ale B g
Aol Hofgt AT BE B 81T 9lo] 'R o2 WslT}. zkATH| A9 RS ] %o
A5 71719 AzAfe] ofs] AT AU Hhe ASo] g 0 WAL

9] H| £ & (funding)

HEE ZatE

2TEGEINE

Zapg7to thet =7H

HFHOIRL, UK & 27}

HEM 2

29l HHEM 4y

0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

I Low risk of bias O Unclear risk of bias W High risk of bias ‘

O3 3.4 HIEEY HI7HRoB) 12T HY

[=F RIRTIE P 8RN g s e
Kouz (2021) o o o O o o o
Maheshwari (2020) (/] (/] o 7) 7} ) )
Gupta (2013) 0 O O O O o 0
Benes (2013) O o o o o o Q

| O =8 | BEETE O 2= |

O3 3.5 HIEEAY E7HRoB) QAR Y
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1.3.1.3 HIFZE{HHE Bl A

HI5F2LRPEY vl A 13Ol i3l RoOBANS-2E o83t HIEH A B7He 353t weHso
7Fs7/del tisl A=A 92 4ol B2 = 715t 11 919 7 =] Qlof, DA AlE =t
Hedsto] Lt Aol A At vl 8o =M HiAd vlaksd ® g Aol 2o
HEH S WE o2 WU, =g S I15S S0l ek FHEE S0, BT
S w7 EE AR 58 o sl HIERES W o8 Bkl 27hg7t B4t
AR, Alge 2t B oM vEREAE2 We 02 grieri

kR
gAHS 2R R
27 87t
BRIl £71

o

0% 20% 40% 60% 80% 100%

Il Low risk of bias O Unclear of risk bias M High risk of bias

J% 3.6 HIEYNS HIHRoBANS-2) I Set

i F7Hxre|

soEs MUy

EE Ty ig=dd gt L=E5H o EiHE7t -’E"J'I._}JIE_I% Aen
Wijnberge (2022) | (] | (¥] | @ | (7] | L) | o | ) | o |
0 =2 O == O ==

% 3.7 HIEERIY HI7HRoBANS-2) QOfH &
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APE A7 B AR TS E A7, Ak B7HE0) QUADAS-22 ol §ste] FAE], S,
HAEEHAL, AFAGT AH U] A £ G0 AE A7l HSAIBS Bohstec
oA A4 i a9)0] b Ale] BeHAl o] gl A9 BEHA R BUbsigc
o 49, 5 AR AL ST AEPES Ui 715 offold, kel Aol
QAN HshHE TetekA] Qioteh. HAEEAA FHAAE BE ATl Aol ol 712
W5 S o) 83t AlETF S0 Sste] HEUAS e 0 BT

Risk of Bias_Patient selection

Risk of Bias_Index test
Risk of Bias_Reference standard

Risk of Bias_Flow and timing

Applicablility Concerns_Patinet
selection

Applicablility Concerns_Index test

Applicablility Concerns_Reference
standard

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

| I Low risk of bias O Unclear risk of bias W High risk of bias

7% 3.8 HIEEAY W2t MB75E(QUADAS-2)_ 22 AEtEE

Risk of Bias Applicablility Concerns
Author (year) Patient Index test Reference | Flow and Patinet Index test Reference
selection | MIERESE ) ctandard timing | selection NEEXTEt ) ctandard
Goncin (2024) (O] (/] <] 7] (] /] (7]
Chapalain (2024) (¥ (¥] Q Q ] o o
Eley (2024) (®) (V] (7] (V] (v} ] /]
Yahagi (2023) () (/] o o ) L) o
Lakhal (2023) o o o o (¥) o )
Di Cori (2023) Q o ) L) ) L) ]
Helmer (2022) @ (/] 0 (/) 7] 7] /]
Hansen (2022) @ Q Q <) ] 7] /]
Juri (2022) (@) o o o o ] ()
W8 O g8y O &2

7 3.9 HIZEAY Wt MB75-E(QUADAS-2)_QotE AEtEE

34



2. 8712

—_

X0
<d
od

==

1XXHHE)

2E

RN

EER

&l
gl

st

et
13t
35

—
EE

RHOIA

[a=2nl
=)
==
—

f
1

2]
)

F

[

o, 52
HaAZ

kel

HOE= HE
o|0iO
M IM—

k=

Hgx| ¢

(==}

1=

{2 Qi

A=)
[Ey=]

AF
=

[Eog=]
PAC & = &7 HE M8 2

S8 HIEK Y5
PAC &€ = Nexfin A&

=
7

oo
By =]
t

=
ore
LS O

=
o

X e
P

=

1

o)

DI mdo|o

174

126
51
}\O

5iA]

1=, A
tod BlaL

0|

A

CREET
o
o &

=

QLN

a1 H

-

)

S
™

EERE

b

) A1 E= Y7}

o

H‘J-}:SOE

L
PR

o]

=
[e)

s
teick

Balzer(2016)
Benes(2015)
Hofhuizen
Fishcher(2012)
Weiland (2018)
Mass

(2014)
Sperna
(2014)

H
H

&

=

1

2.2 g1}
HEAOF AL

2
3
6

A

AA

A



2.2.1.1 FEF/HuHARI YR

YA == HatAol (bias), DAIIALOA), BiE-E&2AHPE), B2]5]-8/d Z|4(agreement tolerability,
ATD), AT E 24, 429 EHEA 5 T A RZ AASH

AN HFZAARLO] YA = F 33HO|A] Bttt A REHALS 7|&2 02 SAAARE Bl R A
H5E B3 AHE 6H)ollA FarEsAArete] BatAtol(bias) (BHigh= 571 EHGH)2 SAAA
4.3-16mmHg, ¥]2AAKarm NIBP) 3.5-13mmHg, °|¢7] @JGH) SAAAF 0-9.7mmHe,
H| W AAL 2-5.9mmHg, s WH(6H)> A4 1-7.2mmHg, Bl 2HAL 2-13mmHg2] M=
Hsielth ¥iE-g QAKPE)= 571 EUQE)o] SAHAL 23-25%, HIWZHAL 22-37%. o7
FA2H)2 AL 26-33%, HILAAF 33-35%, BateHAGH)S SAHAAF 22-27%, BHH AL
30-32%°1tE. QA1 = BT} A BlE(no risk)S $%7] @UQH) SAEAR= 89.5-92.1%,
HHAL 85.1-92.9%, Br-sWAQH)S SAHAAL 77.1-86.7%, HIIAHAL 69.5-75.4%°1 1Tt
FAEEY AEBRH)S 57| Yol SAFAL 74-90%, HIILAHAF 59.8-85%, o] U=
SAAAL 77-86%, BlRLAARE 60.4-89%, e UG SAHAL 78.3-91%, BILLAA 67-90%=
B spedrt.

FAAAR AT EFZAAE HEe AFHFE 27H)0AM 9] HaAtel(Adighe 57 U(25%)
0.5~18.1mmHg, °l¢7] ELQ25H) 1~24.7mmHg, FBH=2YQ27H) 0~23mmHgY HFZ
BUsIch PE(12E)E £%7] EY 16.2-43.8%, ©olgr] d 19-53.8%, Bt
12-45.1%°130cr. e&418je 443 A H&GH)E 757 Y 76.5-96.7%, BHsHYA
50.4-91.4%, M58 Y] AA&6H)2 5571 9 84-100%, o17| B 77.9-100%, B WY
85.5-97.3%2] MF& Hilst9irt.

H HARNS] PR = F 9HolA Balstoint. & AAPH 7] Hakxtol|(Adigh e 42571 HOH)
0.1-15.3mmHg, °1&7] J7TH) 0.45-9.4mmHg, FHH-5HUH(5H) 0.68-6mmHgC]311, PE=
$%7] @H2H) 29-40.3%, °127] EH1H) 33%, HHEHA(1H) 26%, F4FsE ] IA &2 571
M3 ) 60.7-81.5%, ©1€7] BU(1H) 54.3%, BASHL(1H) 59.1%= B 1351Ack

rl
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S8 2 24)
SHZAL HIZZAt (NIBP)
g 22 SBP DBP MAP SBP DBP MAP
i g HY i g He i g Hel i g Hel i g He G Hi9
, HZZ() | 5 43~16 5 0~9.7 6 1~7.2 5 35~13 5 2~5.9 6 2~13
Bias (HCHZ)
HZZ2X) | 25 05~181 25 1~247 27 0~23 - - - - - -
ower H@WZ0O)| 4 -35~-173 4 -296~-56 5 -255~-53| 4 -43~-181 4 -39~-73 5 -41~-146
LOA H@Z(X) | 20 -509~-57 20 -347~-48 19 -351~-86| - - - - - -
HZZ0)| 4 20~ 49.3 4  195~25 5 19~27 4 199~371 4 173~42 5 20~384
snEEZL UPPSL @R | 20 124-698 20 41-542 19 63~545| - - - - - -
(IAP)2t2] HZZ0) | 2 23 ~25 2 26~33 3 22~27 2 22~37 2 33~35 3 30~32
axie  FE H@2(X) | 12 162~438 12 19~538 12 12~451 | - - - - - -
Qx1z|E HZZ0)| 2  89.5~92.1 - - 2 771~867 | 2 851-929 - - 2 659754
(A HIB) H@Z(X) | 5 76.5~96.7 - - 5  50.4~91.4 | - - - - - -
HRZ0O)| 3 74 ~ 90 3 77~86 3 783~91 | 3 598~8 3 604~89 3 67~90
PA (4Q plot) - CR
HIRZ2X) | 5 84 ~100 5 779~100 6 855~97.3| - - - - - -
ATI HZZ2X) | 2 072-095 2 0.7-0.71 2 077-088| - - - - - -
Bias (HCHZY) 9 01~153 7 045~94 5 0.68~6
lower 8 -48~-61 7 -32~-66 5 -338~-168
H|d ZALRt2) LOA upper 8 19 ~50.2 7 19.4 ~ 42 5 25.9~36
2XE b 2 20~403 1 33 1 26
(F;g olo) CR 3 607~815 1 54.3 1 59.1

ATI, agreement tolerability; CR, concordant rate; IAP, Invasive Aterial Pressure; NIBP, Non-invasive blood pressure; SBP, systolic blood pressure; DBP, Diastolic blood pressure; MAP,
mean aterial pressure; PE, percent error; LOA, limit of agreement; SD, standard deviation
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X ABA D %
No AE Xg Ho| 7|1= AnEsl
Bland & Altman (2007)1), Stergiou (2019)2)

i
[eX

1 Bias Mean BP(R) - Mean BP(l) +5mmHg, SD AAMI (Association for the Advancement of
8mmHg } - =
Medical Instrumentation ) 7|&
” LOA Bias + 1.96xSD - Bland & Altman (1999)
Bias + 2xSD - Bland & Altman (1999)
SAP £14.7%
) ) ) DAP < 17.5% llies(2012)3)
3 PE [(2xSD of bias)/(invasive BP+ZH BP)x0.5)] x100 MAP < 18.7%, les(2012)
(30% Critchley LA and Critchley JA(1999)4
4 ATI LOA range/ AMEPEOIE tolerable interval(SBP 140-180, 1D|1'E_f21 _517-;%;'% Noto (2019)5)
(URIB{ZXI4)  DBPE0-90, MAP 70-100) 201 I8 ETls
M 7FR10|2] et i 272 5 HAZE 712
Alno I:'Sk) T = zone A )80, 90%
B (low risky) zone B (5%,
5 error grid C (moderaté ik zone C <4, 5%, Saugel et al (2018)8), Juri et al(2021)7)
S ) zone D (2, 4%
D (significant risk) zone E 0%, QQ%
E (dangerous risk)
CR > 92%
6 TA-4Q plot g?g;%?%gﬁ :::: (exclusion zone Critchley (1999)8)
+5mmHg)
<
7 correlation Pearson correlation <0.2 poor Lin et al (1989)9)

>0.8 excellent

1) Bland JM, Altman DG. Agreement between methods of measurement with multiple observations per individual. ] Biopharm Stat. 2007;17: 571-582.

2) Stergiou GS, Palatini P, Asmar R, loannidis JP, Kollias A, Lacy P, et al. Recommendations and practical guidance for performing and reporting validation studies according to the universal standard for the
validation of blood pressure measuring devices by the Association for the Advancement of medical instrumentation/European Society of Hypertension/ International Organization for Standardization
(AAMI/ESH/ISO). J Hypertens. 2019:37:459-66.

3) llies C, Bauer M, Berg P, Rosenberg J, Hedderich J, Bein B, et al. Investigation of the agreement of a continuous non-invasive arterial pressure device in comparison with invasive radial artery
measurement. Br ] Anaesth. 2012:108:202-10.

4) Critchley LA and Critchley JA. A metaanalysis of studies using bias and precision statistics to compare cardiac output measurement techniques. ] Clin Monit Comput 1999; 15: 85-91.

5) Noto A, Sanfilippo F, De Salvo G, et al. Noninvasive continuous arterial pressure monitoring with Clearsight during awake carotid endarterectomy: a prospective observational study. Eur ] Anaesthesiol
2019; 36: 144-52.

6) Saugel B, Kouz K, Scheeren TWL. Classifying blood pressure measurement accuracy beyond standard validation studies: The blood pressure error grid analysis. ] Clin Monit Comput. 2018.

7) Juri T, Suehiro K, Uchimoto A, Go H, Fujimoto Y, Mori T, et al. Error grid analysis for risk management in the difference between invasive and noninvasive blood pressure measurements. J Anesth 2021;
35:189-196.

8) Critchley LA, Critchley JA. A meta-analysis of studies using bias and precision statistics to compare cardiac output measurement techniques. J Clin Monit Comput. 1999;15:85-91.

9) Lin LI. A concordance correlation coefficient to evaluate reproducibility. Biometrics. 1989:45:255.
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H 3.5 Y HIHTZHAE 7|20 2 STHLAIR H| W ZHALS| YX|E H|W
R I TR EY TN Lod PE 2RI2E (%) FMSH
A N AW E Bias=SD (asm
(Ax) OZE HuZAL A™E (‘&) lower wupper (%) A B C D E plot, %)
SBP 278 160+170 -173 493 - 921 61 18 0 0 74
BUEN guocey DBP 278 02%105 207 208 - - - - - - 77
oy 2 575_5&?5:1 MAP 278 524111 166 270 - 867 112 18 04 0 783
(VN TEC I ST o
|Gt oAl aoa  SBP 268 130%167 -197 293 - 929 60 11 0 0 598
o WSS pep 270 59%119 174 420 - - - - - - 604
MAP 268 824119 -152 316 - 754 235 11 0 0 67
SAP 801 12 - N )
o =T42IAr . DAP 801 0.7 . ~ 2% - - - - - g
, Hansen MBSO MAP 801 143 . — » - - - - = 9
@02) Wi o SAP 755 35 . - 37 - - - - - g
= o DAP 775 7 - -
MAP 775 3.04 . ~ 30 - - - - - o
SBP 538 7+14 35 200 - 895 98 02 04 02 8
ST , DBP 538 0+11 22 220 - - - - - - g
MAP 538 1+11 23 210 - 771 216 09 0 s8
Upper SBP 443 7+18 43 290 - 8.1 100 38 11 0 75
arm - DBP 443 3+15 32 260 - - - - - - 7
5 Schumann H2taEg oo INIBP MAP 443 9+15 33 200 - 6590 283 4 16 02 75
(2021) Bt s} f SBP B35 4+15 33 260 - 858 112 28 02 0 78
?&?ggﬂ DBP 535 2+ 12 22 260 - - - - - - 77
MAP 535 5+13 20 200 - 745 22 3 04 0 78
lower SBP 111 9+22 34 510 - 5/1 268 143 18 0 67
leg - DBP 111 5+18 39 200 - - - - - - 68
iNIBP MAP 111 8+17 41 250 - 571 339 89 0 69
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LOA RXIE (%) FHsH

1XX} 2 BN/ £3 3= . PE o
" (@) arhd N gz HwZAr  AH SR (®) Bias£SD  Jower upper (%) A B C D E pfgtl_?;;,)
SBP - -43+138 814 227 - - - - - - -
SRHZA - DBP - -97+78 56 250 - - - - - = -
Lakhal — ZEXIA MAP - 72+64 53 198 - - - - - - .
Yoo em 182 AP SBP -~ 47x126 294 199 - -~ - -~ =~ _
N DBP - 499+63 73 173 - - - - - - -
MAP - -22+64 -146 103 - - - - - = -
SBP 20 6+16  -265 369 260 - - - - - -
Pt SMAA - DBP 20 -5+12 -296 195 330 - - - - - -
5 Balzer  Cium 20 AP MAP 20 -1+13 265 240 270 - - - - - -
(2016) Tgﬂo SBP 20 10£14 181 371 22 - - - - - -
- NiBp DBP 20 5+11  -176 276 33 - - - - - -
MAP 20 13+13  -127 384 30 - - - - - -
EHR EMEAL 453 MAP 758 2+9 -5 19.0 220 - - - - - -

6 VOS. asass 112 AP am  gany
@014) i gy iNIBP OEOTOT)\SHEH MAP 692 ~2+12 -26 210 3 - - - - - -

ATI, agreement tolerability: IAP, Invasive Aterial Pressure; NIBP, Non-invasive blood pressure; SBP, systolic blood pressure; DBP, Diastolic blood pressure; MAP, mean aterial
pressure; PE, percent error; LOA, limit of agreement; SD, standard deviation
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Y STHAAR HIHE/H| W HARLS| UX|

- - - % =M=
1 Xt oizrgy N SEE/ B8 g BB gosesD ~LOA pE ATI = E by _?4"-5?5_'
(¥IE) H|ZA A" (€5)) lower upper (%) A B C D E [t %)
AR} YR
. OlZ9zo8  SBP 17,502 87 57 230 25 072 - - - - - -
AIRIA LS
A R I =2 DBP 17899 22 126 85 30 07 - - - - - -
c=E ZRAMK ~ MAP  17.957 05 118 112 26 077 - - - - - -
Chaoalain SRS ANZAEEE  SAP 380 96 - - - -~ 91381 06 0 0
2 (5835'” ANsgit= 50 IAP ZEAMX|I 0 DAP 380 -3.7 - - - - - - - - - -
SIX} 1520t S~ VAP 380 08 - - - — 861 139 0 0
Vahagi TAVR valve Zloj5  SBP 831  -488+1546 - 249 - 88 14 04 01 0 877
3 (5‘0539; MR4sS 30 IAP 302=0t ~ DBP 881  9.53+9.01 - - 319 - - - - - - 897
ut= SER} =5 MBP 881  473+895 - -~ 226 - 712 28 08 0 0 892
oo 2 A xxo SBP 1219 -12.97+1389 -1424 402 195 - - - - - - -
(2'02%3' HHg 42 5 55 AP BE7t7o2  DBP 1219 -185+852 -1854 148 218 - - - - - - -
=2 CEE MAP 1219 231+875 -1484 195 1756 - - - - - - -
L T SAP 10,663 54+105 -149 256 - — 97 32 084 0 0
(20“2”2) H:*E%O_IT sxy 60 IAP - DAP 10,663 -54+75 -154 4.7 - - - - - - - -
= MAP 10663 -33+56 -144 77 - - 72 279011 0 0
o amess SAP — -1805+16.78 -50.94 148 268 - - - - - - -
fan coT== gy IAP OIRQES - DAP - -1.09+11.15 -2294 208 342 - - - - - - -
(2021) gh= 2K}
MAP — 547+1108 -272 163 260 - - - - - - -
. =717 OlEe5s  SBP 2229  143+141 -134 420 - 908 65 27 0 0 928
(2oezy1) HoEAsS 30 AP 5E7HO2  DBP 2229  26+108 -186 238 - - - - - - - 99
ub= BIXt = MAP 2229 52+109 -16 265 - 914 43 43 0 0 93
SAP 276907 25+150 -268 319 - — 765 203 32 0 0
i AT AL ]
8 (g(')';';) Ljﬂ;ﬂ;ﬁ 49 IAP - DAP 276,907 101+108 -11 312 - - - - - - - -
°= MAP 276907 9.0+112 -129 309 - — 504 458 38 0 0
N SAP 3,068 13.2 211 474 - - - - - - - a0
Tanioku CSE=T== L
9 o) BEOERE 18 iap OIEIQE=E  DAP 3,068 9.1 234 52 - - - - - - - 7787
Sl &t MAP 3,068 39 192 114 - - - - - - - 8647
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- - - = EYE
XX} guEzx/ =3 =< I LOA PE XI2IE (%) P
no HACNAY N - oy Bias+SD ATI (@gs
(ex) < HIm ZA A = ‘%) lower upper (%) B C D E ot %)
Close &4 9|1}/ St MAIOIRQE SAP 700 14.43+28.24 -4093 69.8 438 - - - - - -
10 o TESHEE 60 IAP SER] DAP 700 -2.40+16.49 -3473 29.9 538 - - - - - -
= TES  MAP 700 1.73+18.76 -3505 385 451 - - - - - -
Not 259 SAP 2672 -3 221 160 162 0.95 - - - - 938
11 (25’13) LopERISS 8= 30  IAP 225 DAP 2,672 -9 -197 15 189 0.71 - - - - 964
2 MAP 2672 6.8 201 63 170 0.88 - - - - 973
SBP 31 ~4+12 28 200 210 - - - - - -
MENS 31 DBP 31 147 -13_ 150 220 - - - - - -
MBP 31 0+8 -15_ 150 180 - - - - - -
Berkelmans o _ SBP 10 -6+10 -26  15.0 18.0 - - - - - -
2oy Sos 10 AP DBP 10 456 7 160 190 - - - - - -
°° MBP 10 145 -10 11.0 130 - - - - - -
R 41 SBP 4 - - - - - - - - - %
changes
fluid bolos sBP - 14.14%19.08 2326 516 288 - - - - - -
Schramm  MALt = O_Efo'_gf’g _ + B _ - _
13700 osem 3B AP c),quTL{%_ DBP 24.69+15.03 -4.76 542 44.0
Az e MAP - 2267%1622 -9.12 545 351 - - - - - -
a8 SAP 3782 -33+108 - - - - - - - - -
Heusdens HEZHES
14 006 2l 25 IAP - DAP 3782  6.1+57 - - - - - - - - -
HAOEFE
are 5} MAP 3782  35+52 - - - - - - - - -
N SAP 57  -3.30+7.83 -10.04 124 - - - - - - -
de Wilde A=ssss _ . - . EE— -
15 o016 Bxt 19  IAP DAP 57  242+420 -6.02 10.9
MAP 57  0.82+5.03 -9.29 109 - - - - - - -
Sl SBP 7,200 -3.2 -231 166 9.1 - - - - - -
16 o1 SEAMEA 40 AP - DBP 7,200 7 61 202 97 - - - - - -
MAP 7,200 46 -87 178 68 - - - - - 8.5995
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1%} H A LOA PE RXIBIE (%) FNs™

nEE/ £3

il

Xt
T4 N 5 p=InioNE:] Bias*tSD ——— ATI (4=«
(%) S H|m ZAL A = ) lower upper (%) A B C D E .ot %

W SAP - -10+16 42 210 - - - - = = - -
o015 SEAE ER 55 IAP - DAP 7%9 -0 240 - - - - - -
MAP 1+9 -6 19.0 - - - - - - -

_ P iEecs _ SAP 3479 -3.8 -36 285 340 - - - - - - 100
2’2\/81'13) MEIN 222 31 AP BxztHo= _ DAP 3479 -8.8 -298 123 370 - - - - - - 100
= 2 SAEY MAP 3479 - - - RO - - - - = - -
A(g‘gﬁ(;t XBE B == 45 IAP QA7 7t DBP 225 -0.4 -229 41 230 - - - - = - -

=20 =¥ MAP 225 -1.8 -11.76 82 120 - - - - - - 855

SBP 54 274222 - - - e e e -

Hothuize , x.

A =3
sx 20 AP T LS ST DBP 54 4.9+13.6 - - - - - - - - C -

Mir= &
n (2014) MAP 54 424137 95 180 - - - - - - .

s SBP 300 -7.6+5.8 - - - - - - - - - -

“(/'2865'2)6 xﬁ%ﬁ L 29 AP zsxp . DBP 300 —7.0#5.2 - - - - - - - - - -

|CUQ SR} MAP 300 -6.9+5.1 - - - - - - - - - -

Hohn - _ SAP 117 -9+25 58 410 - - - - - - -
=X |-X = |-X Al

(2013) s 25 AP e MAP 117 6+12 -18 300 - - - - - - - -

SAP 278 6.5+175 -27.8 409 290 - - - - - - -

CPB DAP 278 93+158 -21.6 402 550 - - - - - - -

IFAP MAP 278 6.2+11.7 -167 292 290 - - - - - - -

(HHEIS) SAP 236 93+187 -273 458 310 - - - - - - -

CPB & DAP 236 11.0+11.3 -11.1 332 380 - - - - - - -

Broch . xt s 50 MAP 236 9.7+11.0 -119 313 270 - - - - - - -

AL
(2013) er=s SAP 50 1.4+171 -22 449 290 - - - - - - -

CPB ™ DAP 50 13.0+135 -146 395 47.0 - - - - - - -

IRAP MAP 50 10.9+13.0 -146 365 34.0 - - - - - - -

(e=3%) SAP 50 15.1+17.9 -20.2 503 30.0 - - - - - - -

CPB = DAP 50 13.7£12.1 -10 374 410 - - - = = = -

MAP 50 1356+11.3 86 367 29.0 - - - - = - -
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% = = A12IE (%) FMsH
8%} ynEx/ 5% 2y LOA PE X3
HAMA N X E Bias+SD ATI @=2m
0 (ag) T H| D ZAL Al x| (®) lower upper (%) B C D plot, %)
Cocher AlAs & SAP 220 5.7 225 340 - - - - - -
24 oo TodBa 0 44 WP 5EEY _DAP 220 89 226 47 - - - - - -
o MAP 220 46 -173 81 - - - - - -
Varti SAP 180 ~0.5+6.7 - - - - - - - -
25 (2""(;1'2;" MBS 22 8% 50 IAP - DAP 180 2.8+6.4 - - - - - - - -
MAP 180 22+6.4 - - - - - - - -
26 “(/'2""(;5'8;" é’f‘giﬁf 18 IAP - MAP 3240  -1.3%6.5 - - - - - - - -
st i
over
S5t
HI W AARS| UX| =
|:| = OE!:!E _ _ _ _ _ _
=Y 2ot %'%T %Toj SBP 262 374217 -388 462 60.7
1 FEley Zo|HBt 23 amNIBP 5S0fCf = DBP 263 -5.8%134 -32.0 203 - - - - - 54.3
@024) g +50| Y=g
WK =5 MAP 262 -27%148 -317 264 - - - - - 59.1
HEHE SBP 139 -10.82 466 250 - - - - - -
Helmer == B B - ~ B ~ ~ - -
2 ooy MzSHEe 11 amNIBP DBP 139 0.45 321 312
ure ofy MBP 139 0.68 -268 282 - - - - - -
Bobet A=0o10] _
3 (opny MEEHN® 160 armiNIBP - SBP 2,640 -10 6.1 41 - - - - - 73.9
SBP 58 01+148 -289 291 - - - - - -
A 5g  am NIBP
i (WASVS) DBP 58 63+92 -117 243 - - - -
, Feenstra sgs sg am NIBP ) SBP 38 -79+157 -387 229 - - - - - -
(2018) (Y (WASVS) DBP 38 50+7.7  -10.2 20.1 - - - - - -
AL 53 am NIBP SBP 23 -0.68+£13.2 -326 19 - - - - - -
(PX2) DBP 23 9.4+81  -66 253 - - - - - -
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L - - X FNsH
1Xx} i HnEE/ =3 i S8 F . LOA PE QXI2IE (%) -._A;
0 (o) AL AL N HIZZA} A ZaX|E %) Bias+SD lower upper (%) ATI N p%{%{,)
5 P(%%v%/%s H|D_r¢§ro1|§ 33 arm NIBP B SBP 99 7.8+£6.9
= DBP 99 8.0+7.2 - - - - - - - -
Niano | 2EEOZ SBP - 15.3+17.8 -196 502 29 - . -
6 (017 OBE EATM 40 arm NIBP - DBP - -092+1038 -213 1942 33 - - - - -
=2 MAP - 457+10.89 -16.8 2592 26 - - - - -
re—fotal SBP 555 1+244 480 49 - - - - - -
HADt5} Solivery DBP 555 9+16.7 240 42 - - - - - -
, Gupta xIctsto] 33 arm NIBP MAP 555 6+15.1 -240 36 - - - - - -
(2016) MR SBP 398 -4 +209 -46.0 37 - - - - - -
+&2 Lo 2@ pgslt._feta' DBP 398 6+132 -220 31 - - - - - .
CIVeY AP 398 2+127 240 27 - - - - - -
g  Chen xﬁ?ﬂ% e - 10+ - - - _ -
(2012) o?:lrhl—l';—l-rﬁa 25 arm NIBP SBP 509 1.0+12.6 40.3 81.b
= Skt
Nowak ] SBP 344 0.87 458 475 - - - - - -
9 (ogyy) S° 83 &K 40 arm INIBP - DBP 344 -1.24 317 293 - - - - - -
MAP 344 -2.05 -33.8 297 - - - - - -

ATI, agreement tolerability; IAP, Invasive Aterial Pressure; NIBP, Non-invasive blood pressure; SBP, systolic blood pressure; DBP, Diastolic blood pressure; MAP, mean aterial
pressure; PE, percent error; LOA, limit of agreement; SD, standard deviation

45



HAEEAARL] JTS %
r=0.32-0.96, R*=0
R*=0.50-0.88°] it}

IEEREE RS ]

0.35-0.78, °o|&7] &%

GHOlA B alsttt. 5

17301 A, ZHASR)) A H2 B 759,
2. 1=0.28-0.93, R?=0.61-0.74, B-=H¢

r=-0.3-0.7, R*=0.4, B5ML2 r=0.51-0.67, R*=0.44°]c}.

Z7] AL r=-0.44-0.83, R?=0.3,

57] Bk

r=0.53-0.96,

olg7] EYL

H 3.7 8 STHEAIR} Z U HE/H W HAIRLO| A2t
TR} HTEZ EXTPY ey
o LCAL paE:
) T N hmzn "By TR pvawe €
AU BEZFZAARO] At
. _ SAP 380  (0.78)  <0.001 -
A ZHIAABER Al
1 C'Z;g;f)'” CECINTNEE 50 mp TwAP 380 (082 0001 -
c= DAP 380  (0.72)  <0.001 -
Di Cori AME ALINIE HHS SBP 1.219 0.84 ~ -
2 o) s, 55 AP DBP 1219 077 - -
T = MAP 1,219 0.85 - -
SBP - 0.78 - -
tesg Hi= B
3 SC(%Z‘%”” EFESESET 90 e ToBP - 0.63 . .
= MAP - 0.75 - -
B 0.85 _
SAP 072 00001
Tanioku Ao 222 9ot B 0.85 .
4 5000 oC zomx 18 AP DAP 072  <0.0001
B 0.92 .
MAP (Ogy 00001
I SAP - 0542 (0.001 -
b= 347
5 o) SEMER, e P DAP - 0407 QO0T -
TEEE=E MAP - 0.538  (0.001 -
SBP - 0.7) 001 082
AUHIS 31 DBP - ©061) <001 077
6 Berkelmans AP MBP - (0.70) €0.01 0.84
(2018) SBP - 0.78)  <0.01 085
S5 3%} 10 DBP - 067) <001 073
MBP - 087) (001 092
701%5_‘?1 I—HI:”'I-‘I'”AO SAP - 095 - -
7 Heusdens Qo MAOFE = 25 IAP DAP - 0.9 - -
=2 MAP - 0.96 - -
SBP - 0.81 - -
g Baler  meomasopmaxt 20 AP DBP - 0.65 - -
MAP - 0.75 - -
Sl SBP - (0.69) - -
9 (2’8‘1’5 ZERMA BIR} 40 IAP DBP - (0.70) - -
MAP - 0.73) - -
_ SBP - 062  <0.001 -
ot 5o
10 ﬁ?g{jg’t Hiek ,f;;ﬂf—'e 45 AP DBP_ - (0.74) <0001 -
- eeF MAP - (0.88)  ¢0.001 -
Hohn _ SAP - (0.35) - -
XX
1 o0 s Z T — 0 - -
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1 XX}

ETT2N

gy

HICHA = Xz
o (ag) T b H|d ZA} | (€Y) r (R) p-value e
_ SAP - 059  <0.0001 -
PEES
gécigxﬁﬂ 50 IFAP _DAP - 035  (0.0001 -
= MAP - 065 (0.0001 -
SAP - 032  <0.0001 -
(CPB & IFAP  DAP - 034 (00001 -
12 Broch MAP - 0.58 <0.0001 -
(2013) SAP - 053  (0.0001 -
(CPB &) IRAP  DAP - 048  (0.0001 -
MAP - 053  (0.0001 -
SAP - 04  (0.0001 -
(CPB & IRAP  DAP - 028  (0.0001 -
MAP - 054  (0.0001 -
. _ SAP - (0.56)  <0.001 -
| RIADS S
13 E';&hg A in?;q'cu 44 IAP_DAP - 061)  <0.001 -
= MAP - (0.77)  £0.001 -
Marti SAP - 0.96 - 0.73
14 (2801'2f MEEA&BK 50 AP DAP - 0.93 - 0.89
MAP - 0.96 - 0.86
Maggi ~ MEQIOZ X7|Majst . .
5 H010) vl 22 IAP SBP 0.81  <0.0001
16 Martina AHQB&Su=3txt 18 AP MAP - %gg; . _
Stover TS0 7B 2
2l & Ol == — — —
17 ooy 2HEE ih;_tm == 10 IAP MAP (0.67)
HI W AAIRLO] &Y
OLEINZ OlE == DAP - 0.7 <0.001 -
g Helmer NS S S 11 arm NIBP
(2022) MAZ O S 22 oY MBP - 0.67 0.001 -
SIS cg am NIBP _SBP - -0.19 0.15  0.78
cere (WASVS) DBP - 0 0.98 0.65
o  Feenstra coc 5g armNIBP SBP - -0.44 {0.05  0.64
(2018) o=o (WASVS) DBP - -3 0.07 0.69
KIS ,3 am NIBP _SBP - -0.07 075  0.68
cere (PX2) DBP - 0.473 {0.06  0.68
s SBP - (03 00002 -
SIAHSHS (o] DN
3 oy T T 40 amNBP_DBP - (04 (00001 -
=T e MAP - (0.44)  £0.0001 -
i SBP 555 0.48  (0.001 -
et opx 33 amNIBP_DBP 556 036  <0.001 -
4 Gupta ) e T MAP 555 0.51 {0.001 -
2016) G SBP 398 047 €0.001 -
S=T  =0ts 33 armNIBP DBP 398 049  (0.001 -
MAP 398 057  <0.001 -
5 Sen HEZ At 7 arm NIBP SBP - 0.83 {0.005 -
6  howak =X oMK 40 amNIBP SBP - 083 <0001 -

(2011)

IAP, Invasive Aterial Pressure; CPB, Cardiopulmonary Bypass, ICC, Intraclass Correlation Coefficient; NIBP,
Non-invasive blood pressure; SBP, systolic blood pressure; DBP, Diastolic blood pressure; MAP, mean aterial
pressure



NEC/\ uizexls 53 (28 330w 2 M2y 25y

2.2.1.3 gZAnoo| Fek

< 78] Aol B SHZ A 4 "”ﬂ@ HAHS ol 83 FYSHLEAD I vl (s 2]
TREAEHR) 2 JE22IHAES A, 5 55 247 E, 28, A7 5)E Earsigich
AEYT} B A F 6HOA Hstleh AU thie] oA 5 W BFEU(Mean BP
(65mmHg)9j olstal A 1H(Kouz et al., 2023)9] AtollA= AEY (18] o)
R AR R 158 U Adke AR, e F0] Adke SAIelA W3kt 18 (Maheshwar
etal., 2018)9] A= AEY WA At = Zpol7} Yl o, AES 717k SAoll A At 212
A-HWijinberge et al., 2022; Bobet et al., 2021)4+ SA oA AEY of| ] ACE ZA|oh=1]|
17] Al7to] &Rkt 1H(Benes et al., 2015) A= 21 EQ9] 20% 74t A8 717+ SA7oll A
SoI5HA Zko L, MAP(K60mmHg) Al7F ++ 7+ Xfo] glgith. 1114«] A-Lakhai et al., 2016)=
A A U A AA Y2 F o TF LR Aol 7t ¢l

TEG A AFRE Bk 21 At 190l = Y ATEQH) E

A
ALHIBE T 2 2 G247 Zo] ik

rlo
K
4
o
19
rol
2
9,
rr
)

H 3.8 Y _o=Zn0f9 I

1 XXt M= H|u ot p-
ISLCHA H|m 2 HIX| T
(HE) T |t 2 Total event % Total event % value
R AR &
152 O|LHS| A=t 109 67 615 113 76 67.3 -
LM 15 01y
OEQE AJE S
155 0[LHS] 109 97 89.0 113 87 77.0 0.028
Kouz HAKS2S  arm iNIBP T 20|THI2 AKR ' ' '
(2023) SRt monitoring 75
AL = T{S{OF HIAH
THo BEEE 2 52 464 115 80 696 <0001
S
CEYOUYZE2I AR 112 104 929 115 96 83.5 0.048
A
TS0 AL7H A5 HID S0 8074(8%) =XI(mi
Wijnberge &%= arm iNIBP ;i:} Af; e |l HIM 80Z4(8%) EF(missed)
(2022) &t monitoring  JIEELE  HDTON 12 (06-228) %2
N median[lQR] N median [IQR]
Bobet =01 of A I KEet
=N armiNIBP oA ~ g
(2021) Al At 2iX|(detect)- 2640 331[206-480] 2640 440 [300-600] <0.001

AQ AlZH(sec)

EE

-MAP{5mmHg 158 119 753 158 120 75.9 -

FHAIOL 5 i
Do e N medan [QRl N median [IQR]

Mahesh- &8k VAP m
wari 19 iNIBP ko

HAIREAS S piia
(2018) H|r'— Qﬂge N2 =L (time- 158 005[000,022] 158 0.11[000,054 0.039

=== weighted average)

Duration of 158 2.3[0.3,7.7]1 158 4.0[0.3, 14] -
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1M X} e i H| 7 p—
el PO AR B
(Ax) TS 2 22X Total event % Total event % value
MAP{65 (min)
ﬁgc MAP ®5mm 158 95[033,397] 158 2000067.753 -
*5Z0N7E 17 9 653 16 1169 076
~250M7E 17 3 177 16 4 25 089
xAatst ey N median [IQR] N medin [IQR]
Gupta A 50 amnisp 125 FEE 17 617641741 16 7584+2082 0.04
(2016)  H2HH4+& management = ==10 N
QYhls 75 S SNE 17 42414 16 57422 002
E0{(units)
cord blood gas _ _ B B B _
2njiis s ns
N AUC=0.94 AUC=0.92
ey CommHD (95 C10.91,0.96) (95% C10.90,098) "
Ny AUC 0.93 AUC=0.91
CRrommHe) (o5 C10.91,0.95) (95% CI0.88,093)
Lakhai  ZSXpA CLT
(2016) Xt arm NIBP ég& JormmHe) AUC=0.88 AUC=0.89 .
S 9 (95% Cl0.85 0.90) (95%Cl 087 092) ™
XZES(MER
=15 2 H AUC=0.92 AUC=0.90 .
MAP7H10% =7 (95% Cl 0.87, 0.95) (95% Cl 0.85,0.94) ™
20l
2% 5 o4 20 3 150 20 3 150 0831
*25 78 20 3 150 20 4 200 0831
*2 5 28 20 1 50 20 1 50 0468
N median[lORI N median [IQR]
hypotension —20%
of TSBP . )
oo fime. 20 1214201 20 27016-34] 0.001
min)
Benes UMMLSES arm NIBP MAP(B0mmHg
(2015) Hh= St management (absolute time, 20 0 [0-1] 20 0 [0-4] 0.897
min)
hypertention
+20% of TSBP ) )
oo 20 4[i-6] 20 2[0-4) 0411
min)
SOMT(OFET) 20 26[26-28] 20 26[24-28] 0.719
SOMT@EE) 20 24[2026] 20 24(22-27] 0813
X7 [Zdays) 20 334 20 3[34 0479

AUC, Area Under the Curve; CI, confidence Interval: IQR, Interquartile Range:; NIBP, Non-invasive blood pressure;
n.s., non significant; SBP, systolic blood pressure; MAP, mean aterial pressure; SOMT, short Memory Orientation

Test; TBSP, target systolic blood pressure

* methemoglobin(%), carboxyhemoglobin(%), hemoglobin(g/dL), pH, p Carbon dioxide(mmHg), p Oxygen(mmHg),
Oxygen-Hemoglobin Sat(%), Bicarbonate(mEq/L) 2}
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2.2.2 MuE

2221 HTEZZAIR| UF|E

% oo 4 FHEAAIC] W FEEE o] 85 A (o), FumEANele] AN ATE
EREEEE

214 R} A EE2AARRES] HiA1o](bias+SD) (BHzh=0.0£1.0 ~0.58+0.8 L/min%] ¥
HWE-S QXHPE)= 26.4~58%, A5 (trending ability, TA)Y> S T8 Y 45H T HE 0]—8—6}01
B2 AL ZF7} 51.1~84%, 60.3~100%= X 115} ch.

HDBEFAAS YRE  FP4 R
TA0|(bias+SD) (BLHZ)) 9 0.0+1.0 ~0.58+0.8 L/min
Lo o omix o

EHE S Q XHPE) 7 26.4 ~ 58%

=Mz polar plot 2 51.1~84%

e 4Q plot 3 60.3~100%

LOA, limit of agreement; PE, percent error; SD, standard deviation
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H3.10 HYEY SUEAL FUEEHARS] UX|=
1 XXt S/ #n  XE =3 8=+ LOA PE j— e 1 te (%)
oy N ° = 58 SXIME ST Biag+SD concordance rate (%
(%) HwZAL  BEE (T A %) (%) 4 polar plot
lower upper 429 plot (ZHE2IR))
all 122 0.36+053 -0.68 1.4 26.4 - -
Wang  dd+Es _ CO DHR=% sty
U o2o) e aera 126 FCONICO PACCO (i) =3 OFYAM Al 95  0.32+051 -067 1.3 252 - -
20
al 112 -058+080 -2.14 10 431 (mfﬁﬁ 5 (Erf}l;l,g)
IIHE_I‘I' )EIH‘):} Ilj_$_ SVR' o - e - e
Yahagi  TAVI $&8 _ co 23| &% AT 59 -0.70+0.92 -2.49 112 449 - -
2 o09) wi sixp 28 FCeNICO PACCO o ez (1,200)
43]) SVRI Ma=
(21200, 51  -0.46+0.80 -2.03 1.11 494 - -
(2,500)
26 all 91  0.24+0.82 - - 370 86 -
Truijen  BASHRSRE co - AJE* 25 0.07+053 - - 230 83 -
== 0 - : Qlast A
3 oy =wu=ax 20 FCONICO PACCO ( iy MEEEE —goe 51 015063 - - 280 & -
22 Cag* 40  0.06+0.72 - - 320 90 -
DR 3 43
Sperna NRaas co 33 3577
4 weiland vt 55 FC_cNICO PAC-CO L i HECE all 51 0.1£0.8 -14 16 370 - -
o1y == (Limin) 7o) =50
KA
CO  omgE &, _ _ ~ 84%",
FC_cNICO (i) AHOE M3, 225 -0.35+3.01 -336 2.66 58.0 atyg
M H | o - 7pr0tai’8|895‘|‘?4
aass ISI=] =3 2
5 oo 50 PAC-CO RV all
(2014)  HY+E EX bio- co 1 Ix}'ﬁﬂ 87%"
|mpeCdOence (L/min) (extu)kg?tion) 220 -0.13£2.06 -2.19 193 40 - 97%7
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FA5E

1% Xt =X/ E Nk =3 = E=vSE . PE concordance rate (%)
A 2ix x
© @m TN waay mz @ oam TR gy  Bes=SD (%) polar plot
wer upper ZH=2i%))
A% 5 6hr . rad|aI0LOA
Bubenek O soraro all 94 0.0+1.0 38.0 30%
6 —Turconi ARA& 3R 28 FC_cNICO PAC-CO (L/min) on_l"Pﬁ_';l_g'H:’ 7|2 LY
(2013) S as L N=stH 47 0.1+1.0 39.0 -
o et S 47 -0.0+1.1 38.0 -
co
_ : 86 01404 -074 094 - -
7 Sékoﬁ'f';' MEH B 25 FC_oNICO PAC—COW - all
) 86 02+8.0 - -
coO  IlcuYy, all ) )
oo EusY 25 FCONICO PAC-CO (/i JisSid (o) 25 044081
8 (20910) R3S U= inotropicX|X|
sixt O X2EH0E . )
25 FCoNICO PAC-CO (=) s Giting ) 25 034083
HEY FHEE2 2of
9 oovel mUERm 10 FC.oNiCO Pacco (O IQUSEEID g 80 0.23+21 29.0 -

U= &5 A

CO, cardiac output; SVRI, systemic vascular resistance index (dyne s/cm5/m?2); PLR, passive leg raising; ICU, intensive care unit; FC_cNICO, finger cuff_continuous non-invasive

cardiac output; PAC-CO, pulmonary artery catheter-cardac output; LOA, limit of agreement; PE, percent error: SD, standard deviation; SV, stroke volume

* AEIAEA A 15 - heart rate and mean arterial pressure variability 5% and the absence of arrhythmias (implying stable flow) and Physiocala interval (as measure of variability in
finger arterial physiology) > 30 beats.
 AGIHEA B 15 - all levels of heart rate/mean arterial pressure variability and arrhythmias (Physiocal < 30 excluded)

C 1% : all Physiocal intervals (heart rate/mean arterial pressure variability ) 5% and arrhythmias excluded)

10.5 1/mint, 1.0 1/min W

o P EE

52



HEEY_FMS2(trending ability) Z2Hplot)

concordance rate (%)

@z I =g

a3

plot Za} HA|

a0
s
e 120 ) 50
- B2 24 BAl() = 2.4 r
. L =
- Radial limits of S "E 7 Mean angutar bias
° = Radlial limits of agresment
agreement(")= 39.1 150 N -5 I 30
- 2 AR|Z(%) = 51.1 5
Y h . TAV' AAD mjrla"nyla;fuias = 24 |
anaql TE g, ————————————— o @@ & w5 ® o SRR e ® e dresnes " Radial |r‘“|l(5 agltcmc‘n‘_ ",_.' 3r9_\
1 g HI—'—_E = pO|ar plOt 0 Anguls rate (%) = 511
* trending ability
- B AR (£57, 330
— olx| 0,
%PE EX|§ > 95 /O, Fig. 4. Polar plots used to examine the trey
- rad|a| I_OA <+ 300 . cardiac output (CO) measured using Clea
- i 900 change in CO measured by thermodilution
240 - ’ catheter before and after artificial valve dep
270 area is the exclusion zone that was set as the
< 5%, ACO, percent change in cardiac outp
Patar Plot Nexfin Polar Plot ECOM
20 l.ﬂg?
- & : 84%, 97% 120 :: - 35 '
- HlJT,L : 87%, 97% 3:0 30
8 za
50 , 20 .30 150 & 29 30
. 15
2 Maass HIS= polar plot -
(2014)  HEsE SR [ 1,
[ : -
* trending ability : . s b
- Z£2 4% Ed Co7t 0 28 - 10 j: iy
B 8 y
0.5L/min A W ' ho
- £87k5 1.0 L/min Ujol 9I3 o N T
ko
”;.o 270
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1XX

concordance rate (%)

= 247
° (ag) azid =11 M plot Za} HA|
4-quadrant
(5 ZArzt
CO Hl_:lil. - HHH'"_I'LO—:! 15% J_’_E:I )\|, 0% . i~3
gretof ohst COHatof et LUXIE 100% 0% . // 38
UX=E (95% Cl 80.5, 100%) :: * 7 iz
HESZ KAl - /,-11;“»“:..05 0
Bubenek- § 0% LA a_’-:.?m
3 Turconi A== X} : - /J‘/
(2013) - %
- polar angle = -1.2° - “ -
- AR LR [eA= s
pOIar p|0t 22.4_24.90%‘ 300 7|_7|'_§_EE|- ~A0% -:‘; 20% -10% 0% 10% 20% 30% 40% 50% O00% TO0W S0%

LIS
P=]

APACCO%

270

CO, cardiac output; TAVI, Transcatheter Aortic Valve Implantation
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2.2.2.2 FOBFAMO| M2y

AR AL & 6HollA Barstiet. AEAG(r)(4H) 0.54~0.89, 28 ARR)(2H)

0.52, 0.83°]31tt.

H3.12 AH=T _SHEAMR 1 E

=AARtol dEtd

1%qx Ay W/ EL XNE £g =33 &my  IcC
" @E) oy HZ  BE () AN ) r(R)_ (95% CI)
Myaes
HE= MO| ) _
Wang g o FC_ PAC CO IR £ _
1 (2022) aad%ﬁrxﬁ 126 cNICO -CO (L/min) =X 95 0.77
QrxiAle
R
Sperna ARFAAD 43| X,
. = FC. PAC CO =% 0.77
2 weiland DH&T;E 55 - i : 55x7| aHy 51 _
0olg)  EEEA eNICO  -CO (L/min) 5! 50, (0.6, 0.86)
ZF() HAL
FC ORIRES,
N AhRsls MS, 225 0.535 -
cNICO tamine 0]
5 Maass HISS 50 PAC CO gOgSIEﬂT%
AL S — H T = T
(2014) dZ>E X goje  ~CO (L/min) i oy
UmHA ) 220  0.619 -
CO (extubation) M
HEE o 072
Bubenek — 2Tl 42 3 6hr (0.5169)
. _ FC. PAC CO  SOt#oixol 0.71
- MESE X _ : ~
’ 82{?3{‘ BB Nico -co Umin) 2 PLR A1 47 (0.5081)
e b= g L0 -
co ' B
g5 Sokolski iy s 25 FC_  PAC (L/min) 86 0.89
(2011) FTEF cNICO -CO ~ SV
86  0.85 -
(ml)
Stover ICU FC_ PAC CO ICUS9H8hn) _
6 oog) zxsm 'O oNICO €O (Umin) OAptzm 80 (083

CO, cardiac output; FC_cNICO, finger cuff_continuous non-invasive cardiac output; PAC-CO, pulmonary artery
catheter-cardac output; SV, stroke volume; ICU, intensive care unit; ICC, intraclass correlation coefficient; CI,

confidence interval
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4=

N

A2 I HEEFHAR] EFH U SHIAP)T BluAR] HHE4 Y S48 (arm
noninvasive blood pressure, arm NIBP)#}2] X, AR 0 & 763t YA = =7 Y,
ol7| E, BrhEHYA 7o It HE T HARPH ] SA%k 72 Bt 2ol 2F EEHAHbias+SD),
AX|SHA|(Limit of Agreement, LOA), ¥E-8& @ xHPercent Error, PE), ¥X]5]-8/3 X|4(Agreement
Tolerability, ATD, RAIE ENFEARFFH 719 Aolg dYH AdsEo= EH),
ZFA'5E(Trending Ability) €X&2] Tt} X2 AASHATE.
TN EEZHARS] YA == F 3HEFNESZHALE 7|20 2 SAHAL} vl 3AL 25 B gt A+t
6, SAAARE FUEEHARE H|weE A+ 278H)oA Bttt IFAEEHARE 7|80
SAAARE HFA B Bt AgtollA I EEHARN] Aol (bias) (A 57
gAGH)S SAFA 4.3-16mmHg, BliHAHarm NIBP) 3.5-13mmHg, ol¢7] E((GH)S
SAAA0-9.7mmHg, B FAF 2-5.9mmHg, Ba-5HH6H) SAHAL 1-7.2mmHg, B2 FAF
2-13mmHg®] H9= Bt W& QAHPER= 571 SUQE)0] SAAAF 23-25%, Bl FA
22-37%. o1€7] BUQE)Z SAHAL 26-33%, BIRAHAF 33-35%, ﬁﬂﬁ”“‘ﬂ@?ﬂ)% SAAA
22-27%, BlaZAL30-32%010t}. 218 E B4, A HlE{(no risk) 57| BUQH) SAA =
89.5-92.1%, HIWAAF 85.1-92.9%, WA-sHJQH)S FAHAL 77.1-86.7%, BIILHAF
09.5-75.4%°1t}. FA5H Y] YAEBH)E 57| EYol SAAAL74-90%, BIALHAL59.8-85%,
o|t7] U2 SAAAL 77-86%, BlLAAR= 60.4-89%, Hat-a WA SAAAL 78.3-91%, Bl AA}
67-90%2 Bt 2AAAR}; FTHZAAE H|wst A4 Haato|(Aizhys $=7)
FH259) 0.5~18.1mmHg, °o]&7| E((25%) 1~24.7mmHg, H52¢(27H) 0~23mmHgd
2 BYsI9r}. PE(12¥)E 7] Y 16.2-43.8%, °1¢7] Y 19-53.8%, H-EWY
12-45.1%°1%0cE. e&418e EAZ43 A H&GH)E 757 Y 76.5-96.7%, BHsHA
50.4-91.4%, M54 2] dA&(6 lz)%#% ] E 84-100%, o171 Bk 77.9-100%, B-5HY
85.5-97.3%2] HF= HIlsHirt
H WAL AR T= & 94 Barsiqiet. = AR 7H9] Batel(Hdizh= 571 BU(9%)
0.1-15.3mmHg, °|&7] BH7H) 0.45—9.4mmHg BaeHA(GH) 0.68-6mmHgO|%1, PE=
57| S2H) 29-40. 3% 019}7] A1 H) 33%, BaWA(1H) 26%, A2 A&
FABH) 60.7-81.5%, °1¢7] BUH(1H) 54.3%, BaeWA(1H) 59.1%= HI15HAT .
AN EZAARR] AL & 178 AFASR(G), A AEZ RIS £57] g2
r=0.32-0.96, r*=0.35-0.78, °|&7] @42 r=0.28-0.93, r’=0.61-0.74, ﬁﬁi‘?ﬂom r=0.53-0.96,
r*=0.50-0.88°]%tt. Bl tete] AL & GHolA Hislglch %7] U2 r=-0.44~0.83,
r’=0.3, 01€7] L r=-0.3~0.7, r*=0.4, BA5 WL r=0.51-0.67, r*=0.44°]9itt.
olzAefe] JF2 F 7HoA Hisielth. FALt HlZHAKarm NIBPYE A-&%t & + 1
BAINAEG A, & 5F 24 TE, &8, XHQ’Jﬂﬁ%}—l‘?—LO}OﬂE} AEY ofl A= B
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74 W32 5 71 B o83t I3AH(PAC-CO(TD), oIt PCA)S I HEHAR AH75to]
YA &, S B7olRlt. QAT = i 7he] Wt Alolet EEH A bias+ SD), AIZHA(LOA),
HE-S QXKPE), FAE(ERE T, 45H THEA) YX]E(concordant rate)2] TFIRt A/ HZ
WEis=y

AaEEHARe] X E= F owolA Byatyct. = AAREY 7he] Halo](digh= 0~0.58
L/min, W28 @ZHPE)= 26.4~58.0%, FA58 2] ¥A]&-2 51.1~100%= Hrst3ict

)

FuHEEAA ] S F 6HolA Barstich JEAS()EH) 0.54~0.89, BHAS()(2H)
0.52, 0.83°]31tt.

olzasolo) Qg Bust BAS gl

2. 28
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Bl 2g 2191 SIshE 7oA elol Qb 7] golehe Qldolgle

EERER R R ERL T
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3.1 =2| HO|E{H|0]A

3.1.1 Ovid MEDLINE(R) ALL (1946~ S4X}7LX])

72 No ZAof MBS
1 Cardiac Output.mp. or exp Cardiac Output/ 124,374
2 blood pressure.mp. or exp Blood Pressure/ 521,955
3 10R2 610,084
4 finger cuff.mp. 164
Index test 5  volume clamp.mp. 124
6  (physio* adj2 (method* or calibration*)).mp. 3,463
7 (Nexfin or EV 1000).mp. 138
8 OR/4-7 3,841
3 9 3ANDS 518
ESE 518
3.1.2 Embase (1974 to 2024 October 23)
2 No. 0] A2
1 Cardiac Output.mp. or exp Cardiac Output/ 92,809
2 blood pressure.mp. or exp Blood Pressure/ 907,951
3 10R2 960,621
Index test 4 finger cuff.mp. 248
5  volume clamp.mp. 191
6  (physio* adj2 (method* or calibration*)).mp. 7,197
7 (Nexfin or EV 1000).mp. 437
8 OR/4-7 7,972
3 9 3ANDS 1,215
ESE 1,215

3.1.3 EBM Reviews — Cochrane Central Register of Controlled Trials (September, 2024)

2 No. 0] A2

1 Cardiac Output.mp. or exp Cardiac Output/ 12,461

2 blood pressure.mp. or exp Blood Pressure/ 120,227

3 10R2 128,405

Index test 4 finger cuff.mp. 40
5  volume clamp.mp. 24

6  (physio* adj2 (method* or calibration*)).mp. 972

7 (Nexfin or EV 1000).mp. 84

8 OR/4-7 11,3

3 9 3ANDS 170
ESE 170
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3.2 =L GIOJE|H[O]A

(BMY: 2024. 10. 25.)

C|O|E{H[O]A A AMof BMZADKH) H|1
1 noninvasive cardiac output 13
2 (“finger cuff'[ALL] OR "volume clamp"[ALL]) 3
KoreaMed
3 1T 0R 3 16
24 16
1 HIREH AUEH 1M
sizo|at=m 2 n(:];m:;v; cardiac ouf[put 7 I
GIO|E{H{O]A 3 (28 SdZ|total) OR (finger cuff|total)) OR 3
(KMbase) (volume clamp|total)
ase
4  OR/1-3 20
2 20
1 HIESN tUEY 8
sizms 2 noninvasive cardiac output 45
s R T st =2 M|
St € M| : 28 ST (OR) FA : finger cuff (OR) = otE == d
"F(i:gsg'— 3 T : volume clamp 173
4  OR/1-4 223
24 223
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Alfano GF, F.Cappelli, G. Noninvasive Blood Pressure Measurement in Maintenance
Hemodialysis Patients: Comparison of Agreement between Oscillometric and Finger—Cuff
Methods. Nephron. 2017;136(4):309-17.

Ameloot KVDV, K.Van Regenmortel, N.De Laet, |.Schoonheydt, K.Dits, H.Broch, O.Bein,
B.Malbrain, M. L. Validation study of Nexfin R continuous non-invasive blood pressure
monitoring in critically ill adult patients. Minerva Anestesiologica. 2014:80(12):1294-301.

Balzer FH, M.Sander, M.Sterr, J.Scholz, S.Feldheiser, A.Muller, M.Perka, C.Treskatsch, S.
Comparison of the non-invasive Nexfin R monitor with conventional methods for the
measurement of arterial blood pressure in moderate risk orthopaedic surgery patients. Journal
of International Medical Research. 2016;44(4):832-43.

Benes JS, A.Tovarnicka, T.Sevcikova, S.Kletecka, J.Zatloukal, J.Pradl, R.Chytra, |.Kasal, E.
Continuous non-invasive monitoring improves blood pressure stability in upright position:
randomized controlled trial. Journal of Clinical Monitoring & Computing. 2015:29(1):11-7.

Berkelmans GFNK, S.Westerhof, B. E.Spoelstra—de Man, A. M. E.Smulders, Y. M. Comparing
volume-clamp method and intra—arterial blood pressure measurements in patients with atrial
fibrillation admitted to the intensive or medium care unit. Journal of Clinical Monitoring &
Computing. 2018;32(3):439-46.

Bobet MJ, J.Gayat, E.Bonnet, A.Sievert, K.Barnichon, C.Fischler, M.Le Guen, M. Blood
pressure measurement during cesarean delivery: Evaluation of a beat-to—beat noninvasive
device (Nexfin{sup)TM{/supy). Medicine (United States). 2021;100(22):E26129.

Bogert LWW, K. H.Schraa, O.Van Lieshout, E. J.de Mol, B. A.van Goudoever, J.Westerhof, B.
E.van Lieshout, J. J. Pulse contour cardiac output derived from non-invasive arterial pressure in
cardiovascular disease. Anaesthesia. 2010;65(11):1119-25.

Broch OB, B.Gruenewald, M.Carstens, A.lllies, C.Schoneich, F.Steinfath, M.Renner, J. A
comparison of continous non-invasive arterial pressure with invasive radial and femoral
pressure in patients undergoing cardiac surgery. Minerva Anestesiologica. 2013;79(3):248-56.

Bubenek-Turconi SIC, M.Miclea, I|.Perel, A. Noninvasive continuous cardiac output by the
Nexfin before and after preload—-modifying maneuvers: a comparison with intermittent
thermodilution cardiac output. Anesthesia & Analgesia. 2013;117(2):366-72.

10

Chapalain XM, T.Gentric, J. C.Subileau, A.Jacob, C.Cadic, A.Caillard, A.Huet, O. Continuous
non-invasive vs. invasive arterial blood pressure monitoring during neuroradiological procedure:
a comparative, prospective, monocentric, observational study. Perioperative Medicine.
2024;13(1):77.

"

Chen GC, E.Meng, L.Alexander, B.Vu, T.Rinehart, J.Cannesson, M. Impact of non invasive and
beat-to—beat arterial pressure monitoring on intraoperative hemodynamic management.
Journal of Clinical Monitoring & Computing. 2012;26(2):133-40.

12

de Wilde RBdW, F.Geerts, B. F.van Vliet, A. L.Aarts, L. P.Vuyk, J.Jansen, J. R. Non-invasive
continuous arterial pressure and pulse pressure variation measured with Nexfin( R) in patients
following major upper abdominal surgery: a comparative study. Anaesthesia.
2016;71(7):788-97.

13

Di Cori AP, M.Fiorentini, F.Della Volpe, S.Mazzocchetti, L.Barletta, V.Segreti, L.Viani, S.De
Lucia, R.Paperini, L.Canu, A.Grifoni, G.Soldati, E.Bongiorni, M. G.Zucchelli, G. Feasibility and
Accuracy of Noninvasive Continuous Arterial Pressure Monitoring during Transcatheter Atrial
Fibrillation Ablation. Journal of Clinical Medicine. 2023;12(6):20.

14

Eley VC, R.Guy, L.Wyssusek, K.Pelecanos, A.Dodd, B.Stowasser, M.van Zundert, A. ClearSight
TM finger cuff versus invasive arterial pressure measurement in patients with body mass index
above 45 kg/m{sup)2{/sup). BMC Anesthesiology. 2021;21(1):152.

69



MX|IHE

Eley VL, S.Pelecanos, A.Callaway, L.Smith, M.van Zundert, A.Stowasser, M. Finger cuff versus
invasive and noninvasive arterial pressure measurement in pregnant patients with obesity. Acta
Anaesthesiologica Scandinavica. 2024;68(5):645-54.

16

Feenstra RKA, C. P.Berkelmans, G. F. N.Westerhof, B. E.Smulders, Y. M. Accuracy of
oscillometric blood pressure measurement in atrial fibrillation. Blood Pressure Monitoring.
2018;23(2):59-63.

17

Fischer MOA, R.Carjaliu, .Massetti, M.Gerard, J. L.Hanouz, J. L.Fellahi, J. L. Non-invasive
continuous arterial pressure and cardiac index monitoring with Nexfin after cardiac surgery.
British Journal of Anaesthesia. 2012;109(4):514-21,

18

Flick MMM, J.Briesenick, L.Hoppe, P.Kouz, K.\Vokuhl, C.Flotzinger, D.Lerche, K.Saugel, B.
Agreement between continuous noninvasive finger cuff-derived and invasive arterial blood
pressure measurements: Effect of data sampling and data processing. European Journal of
Anaesthesiology. 2021;38(6):616-24.

19

Frank PL, F.Gras, C.Palmaers, T. Noninvasive continuous arterial pressure monitoring during
anesthesia induction in patients undergoing cardiac surgery. Annals of Cardiac Anaesthesia.
2021;24(3):281-7.

20

Goncin UL, K. K.Rawlyk, B.Dalkilic, S.Walker, M. E. J.Norton, J.Hedlin, P. Comparison of the
ClearSight TM finger cuff monitor versus invasive arterial blood pressure measurement in
elective cardiac surgery patients: a prospective observational study. Canadian Journal of
Anaesthesia. 2024,24:24.

21

Gupta DS, V.Marjanovic, M.Amhaz, H.Mazumdar, A. Continuous Non-Invasive Arterial Pressure
Device as an Adjunct to Recognize Fluctuating Blood Pressures during Elective Cesarean
Section under Subarachnoid Blockade (Sab). Middle East Journal of Anesthesiology.
2016;23(4):385-400.

22

Hansen JP, M.Beckmann, J. H.Klose, P.Gruenewald, M.Renner, J.Lorenzen, U.Elke, G.
Comparison of oscillometric, non—-invasive and invasive arterial pressure monitoring in patients
undergoing laparoscopic bariatric surgery — a secondary analysis of a prospective observational
study. BMC Anesthesiology. 2022;22(1):83.

23

Helmer PH, D.Sammeth, M.Winkler, B.Hottenrott, S.Meybohm, P.Kranke, P. The Use of
Non-Invasive Continuous Blood Pressure Measuring (ClearSight{sup) R{/sup)) during Central
Neuraxial Anaesthesia for Caesarean Section-A Retrospective Validation Study. Journal of
Clinical Medicine. 2022;11(15):02.

24

Heusdens JFL, S.Pennekamp, C. W.Specken-Welleweerd, J. C.de Borst, G. J.van Klei, W.
A.van Wolfswinkel, L.Immink, R. V. Validation of non-invasive arterial pressure monitoring
during carotid endarterectomy. British Journal of Anaesthesia. 2016;117(3):316-23.

25

Hofhuizen CL, B.van der Hoeven, J. G.Scheffer, G. J.Lemson, J. Validation of noninvasive pulse
contour cardiac output using finger arterial pressure in cardiac surgery patients requiring fluid
therapy. Journal of Critical Care. 2014;29(1):161-5.

26

Hohn AD, J. M.Becker, S.Steffen, C.Wappler, F.Sakka, S. G. Non-invasive continuous arterial
pressure monitoring with Nexfin does not sufficiently replace invasive measurements in
critically ill patients. British Journal of Anaesthesia. 2013;111(2):178-84.

27

Juri TS, K.Kanematsu, R.Takahashi, K.Fujimoto, Y.Tanaka, K.Mori, T. Validation of Continuous
Noninvasive Blood Pressure Monitoring Using Error Grid Analysis. Anesthesia & Analgesia.
2022;134(4):773-80.

28

Klose PL, U.Berndt, R.Borzikowsky, C.Hill, M.Gruenewald, M.Elke, G.Renner, J. Continuous
noninvasive monitoring of arterial pressure using the vascular unloading technique in
comparison to the invasive gold standard in elderly comorbid patients: A prospective
observational study. Health Science Reports. 2020:3(4) (no pagination).

70



ra
r'E

MEPEE

Kouz KW, F.Naebian, A.Lohr, A.Bergholz, A.Thomsen, K. K.Krause, L.Petzoldt,
M.Moll-Khosrawi, P.Sessler, D. I.Flick, M.Saugel, B. Continuous Finger-cuff versus
Intermittent Oscillometric Arterial Pressure Monitoring and Hypotension during Induction of
Anesthesia and Noncardiac Surgery: The DETECT Randomized Trial. Anesthesiology.
2023;139(3):298-308.

30

Lakhal KD, J. E.Kamel, T.Messet-Charriere, H.Jacquier, S.Robert-Edan, V.Nay, M. A.Rozec,
B.Ehrmann, S.Muller, G.Boulain, T. Noninvasive Monitoring of Arterial Pressure: Finger or
Lower Leg As Alternatives to the Upper Arm: A Prospective Study in Three ICUs. Critical Care
Medicine. 2023:51(10):1350-62.

31

Lakhal KM, M.Faiz, S.Ehrmann, S.Blanloeil, Y.Asehnoune, K.Rozec, B.Boulain, T. The CNAP TM
Finger Cuff for Noninvasive Beat-To—-Beat Monitoring of Arterial Blood Pressure: An Evaluation
in Intensive Care Unit Patients and a Comparison with 2 Intermittent Devices. Anesthesia &
Analgesia. 2016;123(5):1126-35.

32

Maass SWR, P. M.Lance, M. D. Cardiac output measurement by bioimpedance and noninvasive
pulse contour analysis compared with the continuous pulmonary artery thermodilution
technique. Journal of Cardiothoracic & Vascular Anesthesia. 2014;28(3):534-9.

33

Maggi RV, V.Furukawa, T.Brignole, M. Non-invasive continuous blood pressure monitoring of
tachycardic episodes during interventional electrophysiology. Europace. 2010;12(11):1616-22.

34

Maheshwari KK, S.Bajracharya, G. R.Makarova, N.Riter, Q.Raza, S.Cywinski, J. B.Argalious,
M.Kurz, A.Sessler, D. I. A Randomized Trial of Continuous Noninvasive Blood Pressure
Monitoring During Noncardiac Surgery. Anesthesia & Analgesia. 2018;127(2):424-31.

35

Martina JRW, B. E.de Jonge, N.van Goudoever, J.Westers, P.Chamuleau, S.van Diik,
D.Rodermans, B. F.de Mol, B. A.Lahpor, J. R. Noninvasive arterial blood pressure waveforms in
patients  with  continuous—flow left ventricular assist devices. ASAIO Journal.
2014,60(2):154-61.

36

Martina JRW, B. E.van Goudoever, J.de Beaumont, E. M.Truijen, J.Kim, Y. S.Immink, R.
V.Jobsis, D. A.Hollmann, M. W.Lahpor, J. R.de Mol, B. A.van Lieshout, J. J. Noninvasive
continuous arterial blood pressure monitoring with Nexfin R. Anesthesiology.
2012;116(5):1092-103.

37

Martina JRW, B. E.Van Goudoever, J.De Jonge, N.Van Lieshout, J. J.Lahpor, J. R.De Mol, B. A.
Noninvasive blood pressure measurement by the Nexfin monitor during reduced arterial
pulsatility: a feasibility study. ASAIO Journal. 2010;56(3):221-7.

38

Noto AS, F.De Salvo, G.Crimi, C.Benedetto, F.Watson, X.Cecconi, M.David, A. Noninvasive
continuous arterial pressure monitoring with Clearsight during awake carotid endarterectomy: A
prospective observational study. European Journal of Anaesthesiology. 2019;36(2):144-52.

39

Nowak RMS, A.Garcia, A. J.Wilkie, H.Yang, J. J.Nowak, M. R.Moyer, M. L. Noninvasive
continuous or intermittent blood pressure and heart rate patient monitoring in the ED. American
Journal of Emergency Medicine. 2011;29(7):782-9.

40

Pouwels SL, B.Nienhuijs, S. W.Arthur Bouwman, R.Buise, M. P. Validation of the Nexfin R
non-invasive continuous blood pressure monitoring validated against Riva—Rocci/Korotkoff in a
bariatric patient population. Journal of Clinical Anesthesia. 2017;39:89-95.

41

Schramm PT, [.Goock, T.Hagen, F.Schmidtmann, |.Engelhard, K.Pestel, G. Noninvasive
Hemodynamic Measurements During Neurosurgical Procedures in Sitting Position. Journal of
Neurosurgical Anesthesiology. 2017;29(3):251-7.

42

Schumann RM, A. S.Bonney, |.Koutentis, C.Wesselink, W.Kouz, K.Saugel, B. Intraoperative
Blood Pressure Monitoring in Obese Patients. Anesthesiology. 2021;134(2):179-88.

43

Sen AM, J.Wilkie, H.Moyer, M.Lewandowski, C.Nowak, R. Continuous hemodynamic
monitoring in acute stroke: an exploratory analysis. The Western Journal of Emergency
Medicine. 2014;15(4):345-50.

71



MEPEE

Smolle KHS, M.Prettenthaler, H.Weger, C. The Accuracy of the CNAP R Device Compared with
Invasive Radial Artery Measurements for Providing Continuous Noninvasive Arterial Blood
Pressure Readings at a Medical Intensive Care Unit: A Method-Comparison Study. Anesthesia
& Analgesia. 2015:121(6):1508-16.

45

Sokolski M, Rydlewska A, Krakowiak B, Biegus J, Zymlinski R, Banasiak W, Jankowska EA,
Ponikowski P. Comparison of invasive and non-invasive measurements of haemodynamic
parameters in patients with advanced heart failure. Journal of Cardiovascular Medicine 2011,
12:773-778.

46

Sperna Weiland NHDW, J. W.Van Duivenvoorde, Y.Boer, C.Mitrev, L.Muntazar, M.Patel,
K.Hollmann, M. W.Preckel, B. Agreement between {supycc{/supyNexfin CO-trek cardiac
output and intermittent cold—bolus pulmonary thermodilution in a prospective multicenter
study. Minerva Anestesiologica. 2018;84(4):473-80.

47

Stover JFS, R.Lenherr, R.Neff, T. A.Cottini, S. R.Zoller, B.Bechir, M. Noninvasive cardiac output
and blood pressure monitoring cannot replace an invasive monitoring system in critically ill
patients. BMC Anesthesiology. 2009;9:6.

48

Tanioku TY, A.Aratani, Y.Fujii, K.Kawamata, T. Validation of noninvasive continuous arterial
pressure measurement by ClearSight System TM during induction of anesthesia for
cardiovascular surgery. BMC Anesthesiology. 2020;20(1):176.

49

Truijen JW, B. E.Kim, Y. S.Stok, W. J.de Mol, B. A.Preckel, B.Hollmann, M. W.van Lieshout, J.
J. The effect of haemodynamic and peripheral vascular variability on cardiac output monitoring:
thermodilution and non-invasive pulse contour cardiac output during cardiothoracic surgery.
Anaesthesia. 2018;73(12):1489-99.

50

Vos JJP, M.Mooyaart, E. A.Weening, M.Struys, M. M.Scheeren, T. W.Kalmar, A. F. Comparison
of continuous non-invasive finger arterial pressure monitoring with conventional intermittent
automated arm arterial pressure measurement in patients under general anaesthesia. British
Journal of Anaesthesia. 2014;113(1):67-74.

51

Wagner JYN, |.Schofthaler, M.Hapfelmeier, A.Meidert, A. S.Huber, W.Schmid, R. M.Saugel, B.
Continuous noninvasive arterial pressure measurement using the volume clamp method: an
evaluation of the CNAP device in intensive care unit patients. Journal of Clinical Monitoring &
Computing. 2015;29(6):807-13.

52

Wang YH, W.Han, J.Tian, Y.Wang, C.Li, L. A comparison of ClearSight noninvasive cardiac
output and pulmonary artery bolus thermodilution cardiac output in cardiac surgery patients.
Perioperative Medicine. 2022;11(1):24.

53

Weiss EG, E.Dumans-Nizard, V.Le Guen, M.Fischler, M. Use of the Nexfin TM device to detect
acute arterial pressure variations during anaesthesia induction. British Journal of Anaesthesia.
2014:113(1):52-60.

54

Wijnberge MvdS, B.Vlaar, A. P. J.Hollmann, M. W.Geerts, B. F.Veelo, D. P. The Effect of
Intermittent versus Continuous Non-Invasive Blood Pressure Monitoring on the Detection of
Intraoperative Hypotension, a Sub-Study. Journal of Clinical Medicine. 2022;11(14):14.

55

Yahagi M, KyumaMaeda, Takuma. Noninvasive cardiac output measurements are inaccurate in
patients with severe aortic valve stenosis undergoing transcatheter aortic valve implantation.
Korean J Anesthesiol. 2022;75(2):151-9.

56

Yahagi MS, M. Comparison of direct intra—arterial pressure and ClearSight finger cuff arterial
pressure measurements in elderly patients undergoing transcatheter aortic valve replacement.
Blood Pressure Monitoring. 2023;28(6):309-15.

72



g [!!
Jhu

6. 9X|E : Bland-Altman plots (Bias, LOA)

6.

1

g

o
[=]

-

1. (& ¥ 3.6) SAAAE 18 Z(Invasive Arterial BP, IAP)9}9] v] 1l

]

#)

o7

Bland-Altman plots (bias, LOA)

SBP

DBP

MBP

Eley
(2024)

(A)

SBP: INY - FC jmmHg]

(8) ©

.......... st | F g
R I " g B @

= 2 ;&.l' 0 ¥

. PAE Sy et z 2
P -
SR S Mt 8 ]

sﬁé‘ IN\«'In:mhnl ) ) InsP B el Hg]‘ . qp,p. |m[.-.‘.,.--|‘;]

Hansen
(2022)

MAP,, (mmHg)
q PEs22%

Bias 143 -
i
- g
2
¥
i
L] £
=

T T T

= L4 & -

Schumann
(2021)

g f St premnsy - FE-aesl Sood e g >

RS p——

* systolic BP (red squares), diastolic BP (blud triangles), mean AP (black circles)

i+ il it o) )2 i

mmttg  CMNAP™ finger cuff

E - e it & 50 i
£ - 82462 -
™ =
4 Lakhal | _ ) fac
(2016) g o)
E
[
B el
s =t
=
. (e) o m
il -3
® g B
Rl 20.0% E=s 19.45 EL B 201
a e 4
g s T £ 2 E=
5 Balzer s SR B2 L N -
o AR T : ol iy
(2016) 5 8- 2651 |1 8 E
@ i & : = 2 = 2553
-3 PE 25% 8 eSS -29.59 i R PE21%
80 100 140 180 50 60 70 80 90 110 60 a0 100 120

(IBP_syst + NexFin.syst ) / 2

(18P diast + NexFin.diast ) / 2

(1BP.map + NexFin.map )/ 2

Vos
(2014)

73



NEC/\

2. (EE 1 3.7) SAAAE} a1 #Z(Invasive Arterial BP, IAP)2}9] v]

Ll

o

Bland-Altman plots (bias, LOA)

SBP

DBP

MBP

Yahagi
(2023)

:

&

Sysolic CSAP - Systelc AP (rig)

[

#

W om

(2024) ol ’ ’ " Tt
l’\u
. .
9 Chaplalain 8.
(2024) 37
@

- I - e AP« o 48 ) T oot
SBP DEP MBP
27 a [~ 2™
Di Cori ALL % -7 g . N g -
4 (2023) R g 5 : 8 . .
TS‘ . . .§ x 3 - % - -
g = g " N
= . = N = -
AVERAGE AVERAGE _' AVERAGE
c B
A W | o}
= 80| E 0| %-W'
:'é 60) E o g 2l ! 3
g E®
] = 40 % 181 & 7.7
Q20 “ - I
5 Juri 5 o oo g 33
(2022) é— 20 E or ?;- | 144
S 40 2 5
2 8 £
= aon L L 1 | | < T N S S — A0
50 100 150 200 250 = 20 a0 © [ 100 120 F. 40 L) = 0 L " "
systolic IBP (mmHg) diastolic IBP (mmHg) mean [BP (mmHg)
! R
6 Frank H g ! 9
(2021) ) o
" = A — N d 1 T . - o vz a _—-.. . -
L] c
A 80
£ = . Faw £
E &0 E . S 40
Qw0 2 o 20
El £ g, g
7 ey ) 8 2
(2021) :° g = 1.
8 » § “ 2
= "
80 100 0531;3"!; mmeiig 00 2 40 osn;.ln\.-' I:'J“ Hg‘ 140 MAP-INV men Hg
. = = 1 | 1 T - | | T -
8 Flick e o e | P I 2 £ x e i g 5
(2021) ‘ _ T ' ‘ [l : = i g
o i | ow o s wee " I— - .

74




o !}
Ju

re
r'E

Bland-Altman plots (bias, LOA)

SBP DBP MBP

o
=2
o

DAP MAP

NWbO®
[sE-N-N-N-]
s
w
S

Tanioku
(2020)

A o
D?C}ID
I M

APrad - APcs (mmHg)
AFrad — APcs (mmHg)
APrad - APcs (mmHg)

A&
5q
!

-50 4
90 +————— 60 4

0 50 100 150 200 250 0 50 100 150 0 50 100 150
(APrad + APcs)/2 (mmHg) (APrad + APcs)/2 (mmHg)

Klose
(2020)

Noto
(2019)

Maan arisrisl blocd pressare

if

Vo
Lty agrmamat
o it e

ety o e
800 % C1 00000

ER T

[P —
#0m s camanm

g
B

Diference. VM - Inten-antarial (mmbg)
&

%1 !

Déflererca, VCM - intra-antonal (mmbg)

%

Berkelmans
(2018)

B

8

Diflererce; VEM - Inir-arterial {mimkg)

L] =0 08 " 00 b 5 20 ] = 0 15 00
P ' Avernge (mmg) Awetage (mmHg)
100 75 4 = -]
o o
.
g e
50 4 -
3 a 3 ol | 2
Fd
g g &
3 3 g
2 ] = 5
Schramm | € °° g §
i £ H
(2017) ] H 8
g s
2 g 25 13
3 s £
5 s04 s s
© before O afer bolus 2 50 -{ [© befare © after bolus
& before & after sitting up 50 A before 4 after sitting up
< before < after incision © before after incision
O bef fter Iz O befe s fter laying de
-100 o S Mg e O before after laying down e SR
75 4
80 100 120 140 160 180 60 80 100 120 140
60 80 100
mean: systolic blood pressure mean: mean arterial pressure
mean: diastolic blood pressure
A ®
w
B
P2
- - B
(2016)
-
o0

de Wilde
(2016)

Pfin - Prad [mmHg]

o 20 a0 60 B0 00 120 140 180 180
(Pfin + Prad )/2 [mmHg]

* Systolic (diamond symbol), diastolic (open circle) and mean (open square) AP

75




re
re

SBP DBP MBP

= ® -
-
I. i i
s ,: o ] :l‘- B E »
Smolle LI “.“-ﬂ i o
(2015) i MR s L. L
- ' il 2
2 le i
e & W - = F 2 10 '] » i 1
Bpvists Prssan I . 893 e ot Prosiw: (C5IP » M0V v Mt At Fremaure: (TGP » BT (il
(b} 50 poec. e 27%) (¢) 50 perc. emr. 28% (a)so perc. err.: 22%
40
_ & 30
% <
T o
= g0
Wagner g 51:
(2016) | 2 S
@ )
o 40
| -50
8 100 120 140 180 180 40 50 60 0 80 6 2 100 120
(SAPIVCM] + SAP[IAP]) /2 (DAP[VCM] + DAP[IAP]) / 2 (MAP[VCM] + MAP[IAP]) / 2
- Diastalc AP
28.5 mm Hy 12.3 mm Hg
We|SS OL,&\}-"Q; - p < -:LE‘mm Hg o] _
(2014) _mJl g 0 = —ammHg
O . .
d ] o @ 38 mm Hg 0 ) —28.8 mm Hg
“ 80 100 120 140 180 50 60 70 B0 0 100 110
(Non-invasive AP + invasive APJ2 (mm Hg)
Bland-Altman
F
= 07
E 15
E ° ®,
€ @80
Ameloot | _ B = ,,:-”_
(2014) $ a7 ® .'imo R
-0
-
g 20 -
26
(MAPRex + MAPfem)2 (mmHg)
i » . 1 s
: H e e
Hofhuizen | _ B $t on
(2014) i
! - &“;:h"n;:‘:lfﬂ“:‘ﬂl " -
= Diastole = MAP

Martina
(2014)

Gew -
Hohn _ _ A=
(2013) A &
A 60 B Cm= ’ ’
anL . +1.56 50 0 " 10 b. : +1.86 50
20 S Ha . 9650 N Y " i1
F. h ﬂ; 1 M R o 3 o
Ischer Lo olar . er < " [ . Moo
o KR (T s 3 . = a8
(2012) | %= PR w8 S| g :
225 . e ’ y
a0 -2 . ) "9‘5;.; o v s ': ‘ﬂi?g
e e et el R S T S - - —

im0 ] 0
Avornge of SAP, and SAP, Avesage of MAP,, and MAF

60 80
- Awerage of AP, and DAP .




I
Jhu

Bland-Altman plots (bias, LOA)

O (%!
Xt i SBP DBP MBP
25 Systolic 25 Diastolic 5 _Mearl
I
Martina o= (o —
25 2012) - -
% 2 25
50 100 150 200 50 100 150 50 100 150
P :
Martina _ :
261 2010) :
A N |m-.-ln\m!-mnul
g ‘E * "-“.‘ d,.0
07 Stover ~ _ R IRt N
(2009) DS R

77



NEC/\ 3z

)
N
or
e
0x
[T
o
mju
0z
IH
oz
1=
g
0x
)
13
HT
ox
I

6.2

M

Ht

=1
o

1 (B8 E3.9) FA94% FUBEZEIE 76 E ol8F Tk vl

i Ll oz Bland-Altman plots (bias, LOA)
#) = Cardiac Output
T
© el -
....... T L L L
1 Wang WMk,
(2022) e e
9 Yahagi ¢l Fa
(2022) 3: ' T alam 23
T e couriml it | (SVRI 1,200-2,500  dyne
(FIH) (SVRI {1,200 dyne s/cm®/m?) | s/cm®/m?)
*T(aa)
= G
O
o — Q (B4)
P e ESs=—=1 o e 4]
o E = — AT — — PT E=ge===-
o = [ I —— T
g gE .=
—& - - o -3 1
0 4 8 12 =
Grade A data : data pairs not included in case =5
of: ) 5% variability in heart rate (HR); ) 5% o 4 8
variability in mean arterial pressure; arrhythmia; grade B data including data pairs with
Truijen or a Physiocal interval { 30 beats during variability in HR/MAP ) 5%; or arrhythmia
3 (2018) thermodilution CO.
' “Toa)
0
§ Lt S L -
a = i T ’T !E 0=
" E 0= iy o E vl
Q E [ ek | = s T T
idka ™ ? Iuiaai %
% - —
- - - 0 4 B 12
0 4 8 12 (AP CO + TD COY2
Grade C data: include data pairs with f.min™
Physiocal interval { 30 beats Grade D; all data
Sperna g%l ‘."5-,— "
4 weiland £ G| TRC e T
(2018) L] |

78




I

Jju

Bland-Altman plots (bias, LOA)
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