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[(WZE] B BEERRIT I R 2200 HE 5 1 (PICCO ) X 55AE 8 5 18 R & 98 B UG W7 L O 55 il
Ik (PAC) Fbi, FiE WAL 2010 45 1 H 2014 48 1 H Ml K= E AR & AN RERE ICU {EBEi2 6 I il & PiCCO 5
PAC [ FEAE B 96 1], I PICCO 2 44 4] ,PAC 41 52 4] , i sR AR A FE PR 38 N QG2 SOk LR 30 7122 240024 h i)
A BB AR (8] JCHLARGE <R E] (VEDs ) (28 d Y ICU fEBe bt [a] S Be i ) K Be N FET- 23R 454545 , R A Fishers #
BRI 58 Mann-Whitney K36 077 U2 [H] FoA, F— 2 RAZ 0 RIHR BRI T 2 R B IE . &R A E g EE, Bk
S JHE PICCO By FEEJRA (52.2% ) , L IRMEAR SO BUE PAC W BRI (57. 7% ) o PICCO 415 PAC 417 H P4 24 h J 4
5112 650( —120,1400) 350( -570,1060) ,P =0.001,%5 2 H i A i L2 5 B Ge it #3830 (FBygo =250 S FBy,
=550,P =0.012) , H PiCCO £ &4 3F % fE & VFDs ¥ 5 2/F PAC 41 (P <0.05) . RAZLICH TR % B, PiCCO & PAC
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[ Abstract ]

receive haemodynamic monitoring with either the pulmonary artery catheter (PAC) or pulse contour cardiac output (PiCCO) technolo-

ICU, Dongtai Hospital Affiliated to Nantong University, Yancheng,

Objective A prospective study was conducted to compare the fluid responsiveness and outcomes of patients who

gy. Methods A cohort of 96 critically ill patients who received haemodynamic monitoring by PAC or PiCCO according to physician
preference in intensive care units (ICUs) from 2010 January to 2014 January. Data were collected on haemodynamics, demographic
features, daily fluid balance, mechanical ventilation days, ICU days, hospital days, and hospital mortality. The Fishers exact test and
Mann-Whitney test were used for nominal values and numerical variables, respectively, to compare variables in patients managed with
PiCCO and PAC and confounding factors were adjusted by using the multiple regression model. Results Mean daily fluid balance was
significantly greater during PiCCO monitoring (650 versus 350, P =0.001) and fluid balance compared with patients with PAC and
fluid balance was found to be significantly different on day two ( FBpccq =250 versus FB,,. =550, P =0.012). However, after multi-
ple regression analysis, we found no significant effect of monitoring technique on mean daily fluid balance, mechanical ventilation free
days, ICU-free days, or hospital mortality. Conclusion The choice of PiCCO monitoring did not influence major outcomes than PAC
and overtreatment may be detrimental, whereas a positive fluid balance was a significant independent predictor of outcome.

[ Key words| thermodilution technology; fluid resuscitation; pulse contour cardiac output; the pulmonary artery cathete; outcome
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lung water, EVLW) , i ff: 2 A ilf [ 53 55 7K 2 i)
SRR H PICCO A 3 B AR A AT 95
PRAH UG AT PAC BARDMFIER AL,
AR [ BRI T T I P b P B B AR EAE A
8 ARSI BAP I R TR AR

1 xdg57H%

1.1 st% AW 2010 451 H -2014 41 A
TEF B ICU f1:BEi2i6 147 PiCCO 5 PAC Wil iy &
JiE R 96 i, Hirfr PiCCO 4 44 5], PAC 41 52 .
1.2 #nx%  ABE©RHERFICE PICCO 5
PAC S48 W0 I 3l 1 2% 28, A4 S 808 R sl
Il RFEAE T LA 250 ~ 500 mL JE 1R (3% 2, 3L 383 130/
0. 4 EALEAEE SR, P 5t 1E R RIS i 25 A R 7)) a2t
TTRAARS IR, AR 4 5 155 7 DA LA T 25 ( 5 F B
IR KAEWNI 25 (Z BB T . i &
TLUE S #ERE A LA E <8 ml/kg FIFAUKIE
JE£(PEEP) <20 ¢mH, 0 | A4+ 3l ik 53 He (Pa0, )
=65 mmHg S A4 S 5358 (Fi0, ) =40% o #79
8 G- W e ) 4 il SO R ) S FRRE AR, B
Blo WRIFSITIREE T LB UM S A: 2 X HE
TR 0 I T s 24 R 0 TR SRR e MR AR S ) i T
TLA1 mg/h L FRRE

1.3 PiCCO Bml 250N ## K EC8EB T i bk 2 )
B A PICCO # ko 58 WU 7F, 3¢ ARROW 24
A)) Ak T 2 bk 28 00 9 E A PICCO ) ik i J 4
(4F , Pulsiocath PV 20141,16) , F- %4 PiCCO Wi
{X ( PHILPS InteliVue MP60) ., $TFF PiCCO Wil {%
(PV8I15) 4% & Jy ¥ fig e , WE I 3t 30 1 7 48 45
B, b I R B EA B K (<6 C)20 mL,
#E4TF PiCCO Wil , 3+ A Stewart-Hamilton 58 8 i
PR 2, 15 Ot 3 (CO) |, [l s xof £k e it
Lo I - Y AL it [a] ( MTt) B2 B EHR] (DSt ) .
RIEECF AT, B CO B MTe 352 M i fis Y 48 FR
(ITTV) ,BJ ITTV = CO x MTt'"' | iy CO J% DSt %
Jili NEZEFL(PTV) , B PTV = CO x DSt |y ITTV
K PTV B 420 6F 5k AR W 25 BL(GEDV ) -7 | |J
GEDV =1ITTV — PTV = CO x (MTt - DSt) , #f— 4 1R
Py A5t B s i 25 FX (ITBV ) = GEDV x
1.25"7" [f4& 4K (EVLW) = ITTV - ITBV' '™,
1.4 PAC ¥ Z#mAN#HKE A Swan-Ganz 5%
(=W 7F, £ @ ARROW 23 ] ), % 4% I 91X
(PHILPS V24E) JfA¢ %, S 28 503 5 548 it i [7]
HI g1 4t g s 22 ik, AL B8 PAWP
WOB I S7 B S 8, JF 5 0 C 5854k

7K 10 mL, MR 45 W4 A5: H il 2 ik BH.2€ < (PAOP)
1.5 Xk

15,1 JEARFREROR AR EHI L #EA ICU B3
B WL A I B | AT 1k 2k AR A TF 43 (SAPS
1) ABEHTE DIRERO (ULEF IR R E) VB I
M sl 122480 (02 HR S 3 ik MAP G
T8 CL rthul B bk Hs CVP | I 45 A1 Il 7K 45 %% ELWI
PR P I %5 R4S 2 ITBT J2 PAOP) | I I #1244
(PEEP . Pa0,/Fi0,) % & #0497 (RRT) . SAPS I
VA3 ER 17 T A% i 4 1, A 4 AT 1% L 12 01 AF B 2 AR
3 PR [ RS e A 2R A AE (AIDS) |
R S BT MR | B e AR ICU 28 3, 3 33
AR AMEAEE (0 ~26) 17

1.5.2 IGRZSRA8br 7 H (SLEKE )24 h K
i (FB) VEAE I RAE AUAGE S ] JC LA
SREL(VFDs) 28 d A ICU A1 BE b a] | S B B
) S BENAET %, VFDs =0 (55 28 d AL TSl
B A A >28 d) s VEDs =28 — X( #1328 d AR
DI B HLMOE <, X FEHURGE B0

1.6 Zitsaz® A EdE R SPSS 20. 0 i ff
BT BT WA R T A2 8 (P25, P75) B A
GrE(% ) FR o FIBAENG R IZBR TAEH 24 hojfdk
- TCVE RGO SOT DA SE, Dy 5 Bl 10 1%
Btir. P A4S i LR ] Fisher s O B K 46 55
Mann-Whitney 36, & 1 F i 25 & (B ITBI L EL-
W1, } PAOP) LI J A ICU 2 W 845 I K 24135 [l
VAR R 43 B (0 B A2 B, 43 0 D 24 h R AP il
VFDs J 28 d NAE ICU A3 bt i) Ay b 37 45 SR AR 5k
T A, R 5 IR 1225 [ 6 X o4t 12
U AR R AT IR, & BOR 4 R B PICCO
J PAC AER B A8 4 F— 254 S i s A rp Sy B A2
M 24 h AT AR AR R BENSETS RO 4
AR AT IR Z 0B 5 BUH A, DABUI P <
0.05 HEFHAGIE L,

2 5% R

2.1 PiCCO AL PAC A R4FIELE QN1 fiT
/R, PICCO 4] ] F 4RI /NT PAC £H(P =0.003) , H.
i FHIE YL 259 H it /> F PAC 41 (13. 6% vs
36.5% ,P =0.019) ,{H PiCCO ZH Wi CI & 2w F
PAC 4H(3.2 vs 2.6 L/min/m", P <0.001) , PiCCO
2 MAP % CVP 7R F PAC 41 (P =0.008 .0.011),
1 SAPS 1943 A B 11 B T e R 00 L 9 A1 2 %k
(PEEP Pa0,/Fi0,) I} B AIH Y7 (RRT) 55 W 4 [A]
LR TGAT 2 EL (P >0.05)
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% 1 PiCCO 70 PAC AN BERT B A4S 1E

PiCCO 41 PAC 4
Wil P1{H
(n=44) (n=52)

AEIY (%) 63(53,76) 68(57,77)  0.003
BEH(%) 57 70 0.287
SAPST (43) 49(37,61) 47(37,61)  0.457
FHEZ (%) 75.0 71.2 0.818
FEENLFIZY (%) 13.6 36.5 0.019
RRT(% ) 27.3 17.3 0.322
HR(¥K/43) 99(85,118) 97(84,111)  0.476
MAP( mmHg) 76(70,85) 73(63,84)  0.008
CI(L/min/m*)  3.2(2.6,4.5) 2.6(2.1,3.5) <0.0001
CVP(mmHg) 12(9,16) 11(8,14) 0.011
ITBI( mL/m*) 967(768,1140) - -
ELWI(mL/kg) 8.9(6.6,13.0) - -
PAOP( mmHg) - 17(12,22) -
PEEP(cmH,0) 6(5,10) 5(5,8) 0.211
Pa0,/Fi0, 191(126,279)  185(125,285) 0.866
WLEF(mmol/L)  12.0(7.1,18.7) 12.2(7.1,19.1)  0.905
FREA (umol/L)  151(100,231)  137(97,230)  0.423

T BRI 25 FEAE L 25 L i RRT A1), HoAx
KR 4( P25, P75) R, SAPS 11 fij fb 2Pk AE F A4 0
43 11 ;RRT B AR YT s HR 0 2R MAP: S35 g Jik e 5 CT o0
HESEH; CVP oG K s 5 TTBL: I8 M il 7K 415 %5 ELW: i
JE N LA FRIE K0 PAOP  Jili 3l Jik B 2E T s PEEP : UK IE T 5
Pa0,/Ti0, : gk Ifil 4870 e/ N S R

2.2 PiCCO 45 PAC AN ICU £ 24 W R B4R
PiCCO H A ICU B2 Wi 246 0 L4 &R
B5(29. 5% ) WF W R 4G (27. 3% ). B &R 4
(13.6% ) 1M PAC ZHP5% 0 E R 58 I R 48 e B
19 28543 5K 59. 6% 19.2% 1% 9. 6% , B4 (14 It
PRI (1 B ZE P il 5 s B W e 46 ) 22 R B 41t
SR (P>0.05), A BT EE B SRR v R
K HH PiCCO W He A i 2 JF A (52.2% ) , 100 T8
PER TR E PAC By F B (57.7% ) .

2.3 PiCCO #4115 PAC 487 H 24 h FB 13 PiCCO
15 PAC 417 H 24 h FB 435k 650 ( - 120,
1400) 350 ( —570,1060) ,P =0. 001, F. 4 1E5 2
X FB tt@i%%ﬂﬁéféﬁ%%a}(, FBpicco = 550
( =500,1800) . FB,,. =250 ( — 1000, 1100), P =
0. 012, T Al IR 2504 2L V0 1A /B 3N L 2 S e e 12
HX(P>0.05),

2.4 PiCCO 4% PAC Ak s Rrbix k2 fF
7, PICCO 21 v 48 Jf & 0E M VFDs 34 18 2% /b
PAC 41(P <0.05) , i HLAEE S A L ICU J% 28 d 3
ICU f:Beist[a] B BER ] ICU F g B SE TR
HIEEFHTGTHFE L (P >0.05) TP IEA

FRAEPERMFAE 22 5, R IR FH 22 00 B A B AR A% E 4%
IR Z (£ 3 ~£6), £ PICCO J PAC YR
MR AR I A4 Sk S B0 A 7

3 #

PICCO FE AR F AR B H A BT 85 3 B

%2 PICCO B PAC AlsFKER

TH PiCCO4  PACH P

) (n=44) (n=52)
BAEIRAE(% ) 4.5 21.2  0.033
MLIHGE SR 6(2,10)  4(2,10) 0.442
VFDs(d) 12(0,23) 21(0,25) 0.045
ICU {E Bt iE (d) 7(3,13)  6(3,14) 0.572
28 d PNIE ICU fEReRdia(d)  5(0,21)  14(0,22) 0.148
fEBERTE (d) 20(9,45) 17(8,33) 0.217
ICU JET=% (% ) 38.6 30.8  0.519
BePAET R (% ) 45.5 36.5  0.410

VE R BT IR SO R ICU JET- R BE LT RSN, H
RYIATH AR (P25, PT5) 3R

®3 THRETFEE(nl/d) EAMIER
TS : Tk O 3R E

SRy HIH R % (95% CI) P
RyEZET 1027(5221,532) <0.001
PR -770( -1210, -331) <0.001
SAPS I 15.5(5.8,25.1) <0.001
ML 25 -536( =954, -119) 0.012
HR 9.8(2.2,17.5) 0.012
COPD 475(27,923) 0.038
CVP -31.9( -62.1, -1.6) 0.039
JLEF -1.3(-2.6,-0.0) 0.044
PiCCO 209( —147,564) 0.250
PAC 132(37,197) 0.327
H:R* =0.243

R4 EHNHESKE(VFDs) (EAMIER
TS : & Tk E YRR

A [4] 5 2 4 (95% CI) PA{H
DU T 2.44(0.11,4.77) 0.041
R 5.76(2.95,8.57) <0.001
SAPSTI -0.18( -0.24, -0.11) <0.001
A -0.12( -0.20, -0.04)  0.002
Pa0,/Fi0, 0.01(0.00,0.02) 0.014
RRT -3.11( -5.95,-0.27)  0.032
PiCCO -1.51( -3.82,0.80) 0.200
PAC -2.12( -4.12,1.17) 0.276
7R =0.263
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x5 FEICU ERRBIEAMIER
TN E : & Tkt E R A

B A [BlH R % (95% CT) P{H
DR 3.85(1.72,5.97) <0.001
A 4.92(2.31,7.52) <0.001
SAPSII -0.19( -0.25, -0.13)  <0.001
FERS -0.08( -0.15,-0.01)  0.035
Pa0,/Fi0, 0.01(0.00,0.02) 0.039
T} EZY -3.51( -5.89,-1.13)  0.004
PiCCO -0.49( -2.62,1.64) 0. 650
PAC -1.16( -2.43,0.12) 0.073
. R* =0.306

F6 BRAETHREAMIER
MNEE: ZTEEEEARE

SRy JABS: EE (959 CI) P{E
(=pZi)ilE 0.47(0.22,0.98) 0.044
RE B 0.08(0.01,0.7) 0.022
SAPS P43 1.04(1.02,1.06) <0.001
RS 1.04(1.02,1.06) <0.001
SEH 24 h AR 1.0002(1.0001,1.0004)  0.007
RRT 2.53(1.24,5.16) 0.011
PiCCO 1.38(0.78,2.44) 0.270
PAC 1.58(0.92,2.71) 0.103

H:R* =0.191

MRS 72 Bt Han 2 S 5017 3l 245 W i) 4
W AT LA 4 4 CO, 1 AT DA e 7 3 2
B AR &, 4 GEDV %%, #F9¥ B ESE, v ] PiCCO
W AT AERR RS AR S 95 L PICCO 5 S HAE
B RN B S Im RS R & B I8 T PAC M fFAES
B, AU R 5 Tk i R R G, B — P I IR
A TCB X A 0 S A AT 9] A 9. Sakka
252436 373 f5iI2R Al TPTD i A 1y A £ AT [ it
PEAIMHTIG % B, EVLW T SE T 4 T 4545, (2
I IE I R BT AT B . 5 — e FL iR PiICCO 5
PAC [ 0F 55" 16 B — vp 0ol A B R BERL 2 K
EVLW 41 (52 i) #1 PAC 20 (49 1)) Wi 20, 45 3 K 3
P 2H T 1A BRAE AR B3 25 5 (FByyy = 754 mL,
FB,\. =1600 mL,P =0.001), H EVLW HALGE S
By S ICU fE e K#3¥/0F PAC 41, Hi T POAP
ANHEAR B Hb i e B SE ) AR BDIRZS , PAOP §8 5 19K
RN R IFARATF 2 IZ A,

PEMY PICCO Y, PAC RCHR (1 FRAB R 137 2% 2 K
AL 2 B ETREPEREVLY IS E H it R
T AN DB IR B, SIERKHFFE R A, BRAERI A9
CLUEBA PICCO i SEAE I R I H AT LA LG PAC i3

TG o HE A B 52 0T 3 Be PR AP I AR B 2 R 7E ICU
FORE AR RN B AT T BB 23 T, B0 20 4R
BT PICCO EHL T PAC, A4S RE/R, PiC-
CO 5 PAC 2B H HAFHEAF7E 22 5, W PAC £
AT DMK SE R, 1 PiCCO 22 1 T L PRIk v
B A AR IR PER v 8, PAC AL IEMENL T 259 18
FH L) 5 25 1 T PICCO 41, HF R 5 PAC 4.0
Wi B B 2 A O, TEWR AR A B 5 18 J7 1, PiCCO
H B F AWM T L A TR IE AR (AT
FESS 2 RN AT 25 R A Gt 2 2 3, W]
e 5 PiCCO MW Xy 25 £ 0 227 2 SO Ao oA O, 2
FEGE BEAMNE R . 5 A s, PAC Z2 0 L
DIReA a2 (B % I 28 58 38 VR R £ T A A5 T DA
FNPER K M VE R . BRI 3R L A4 =) & 31 PiC-
CO 21 /83 LI IE P24 32, VFDs /b F PAC, {H
ST AR SEAT 2 00 AR IE S, X P
PEAGIG R T T 8 35 22 5o (HAR I 2, 43 B
WAET- 2 T0i8 48 [nl S A0 S B0, VAR 1P 2 i
SEBE I FET SR A ST T
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