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[(FEE] BH HEEEERT S RSO HE R W (PICCO) 285G B AR m AR FL IR T XA MIEFR O
WEAR G B 2t BB (AKD MIBHATER . ik SRITETIEM SIS )i, ATk 2015 4F 12 A & 2018 4F
1A A B T8 = N RS B A T B RS MIG 3RO T AR A BB & o AR5 A FRE INSRIAT T b5 (1CU) B
R JE S PICCO W0 17 R 72 5 R FR 4 A BRI 7 4 (A 41) AL T PiCCO g i) H AR T ) 4
HALTRITAL (B 4)o A 4152t B i) 1 25 1 45 RS, (R 3 Bl ik (MAP) >65 mmHg (1 mmHg=0.133 kPa)
Fh L ER KT (CVP) 7E 8 ~ 10 mmHg ; B ZH AR PiCCO Waill S50t b 25 Bk IR 28 K i 35 1 274845, LLCHE I
B (CD) >41.68 mL-s™ + m™ 2D EFIRBIR BBHEEC(GEDVI) >700 mL/m® B 5 4 I 25 B 45 5 (ITBVI) >
850 mL/m’ . M4 AN KH5 % (EVLWI) < 10 mL/kg 1 MAP >65 mmHg 2 E ¥5. WLEEWEZH M35 50 1 2 Ao 195 114
AL R TG 22 5. R Logistic FIHZMHT 80 AKL (/G H %, 8 Ak 171 B8R, A 4 68 1,
B 41 103 i, WL RPN L AR AT R OB T AR PES (EuroScore ), FARI = FARBHA] , RIMGERET
i) AR R A A AR R SR EREE SR (TABP) i K 5 A TCU I 1fi 35 LT (SCr) K o424 5
WG X WA ICU 24 h N CVP 22 RG24 . AICU8h. 16 h, B4l MAP B3 & T A 4l
(mmHg:68.9%6.3 I 66.7+5.1,69.024.9 £ 67.0+5.3,1 P<0.05), A ICU 24 h, B 415 5H B 8581743 (SOFA)
WEMRT AH (557422 1£ 69428, P<0.05), BZHA ICU 24 h AR T-#i & B &S T A 2H (mL/kg :
71462 H -0.1+8.2,P<0.01), M4 48 h, 72 h REL B ERARFAG I i 22 R g 248 . A ICU 72 h,
B 4H AKI K/ERBFMT A 2 (48.5% It 69.1% ; HLH4 1 (OR) =0.422,95% n] {5 X 8] (95%CI) =0.222 ~ 0.802,
P<0.05), H BATEEHEE AKI ZEFIRBELT A 4 (19.4% I 35.3%; 0R=0.442,95%CI=0.220 ~ 0.887,
P<0.05)., ML A ICU JE AT Sebt B 6T (CRRT) FL 1 22 2 40 478 L (A 410 4.4% , B 404 4.9%,
P>0.05), MSEPEAHT S, MK 30 11 #3545 AU A ICU 8 h MAP il CI 5 AKI £ 7E i 3 AR 56 (MAP 5
AKI : r=-0.697, P=0.000 ; CI 5§ AKI : r=-0.664, P=0.000), Logistic [T1J1/ 7%, %% A ICU 8 h MAP Fl CI
R MRIMER D IEAR 57 A TCU 72 h &A= AKT B3RS fG B8 I 25 (MAP : OR=0.736, 95%CI=0.636 ~ 0.851,
P=0.000; CI : OR=0.006, 95%CI=0.001 ~ 0.063, P=0.000), MZH A J5HME ST . ICU AE BRI R | 3 4 5E
(B AKL) &80 7 d. 28 d SR L 22 R g ir i . &i T PiCCO AL (1) H AR T 1m £k in
T RERARIR MG OIEAR T AKT &A= 3R Bl g i e s AR AE , (0 =R BRI AR S AUGE <A 8] | TCU = BeR
[a] L 5% AKT 239 HAb I K & A= A G AEER . ¥ A ICU J5 8 h CT Al MAP S22 MR AMIE R O A S AKT
KA BT SR R 2
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[Abstract] Objective To explore the effect of goal-directed therapy bundle based on pulse-indicated
continuous cardiac output (PiICCO) parameters to the prevention and treatment of acute kidney injury (AKI) in patients
after cardiopulmonary bypass cardiac operation. Methods A prospective observational study was conducted.
The adult patients with selective cardiopulmonary bypass cardiac operation admitted to the Third People's Hospital
of Chengdu from December 2015 to January 2018 were enrolled. All patients were divided into two groups based on

informed consent for PICCO monitor at the time of admission to the intensive care unit (ICU): regular monitoring and
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treatment group (group A) and goal-directed therapy group based on PiCCO parameters (group B). In group A, the
restrictive capacity management strategy was implemented to maintain the mean arterial pressure (MAP) > 65 mmHg
(I mmHg = 0.133 kPa) and the central venous pressure (CVP) between 8 mmHg and 10 mmHg. In group B, volume and
hemodynamic status were optimized depending on PiCCO parameters to a goal of cardiac index (CI) > 41.68 mL+s™ *m™~,
global end diastolic volume index (GEDVI) > 700 mL/m” or intrathoracic blood volume index (ITBVI) > 850 mL/m’,
extravascular lung water index (EVLWI) < 10 ml/kg, and MAP > 65 mmHg. Then the changes in hemodynamics and
different prognosis of the patients in two groups were observed. Risk factors affecting the AKI were analyzed by Logistic
regression. Results 171 cases were included, with 68 in group A and 103 in group B. There were no significant
differences in gender, age, pre-operative scores by European system for cardiac operative risk evaluation (EuroScore),
operation ways, operation time, cardiopulmonary bypass time, intraoperative dominant liquid equilibrium quantity, the
use of intra-aortic balloon counterpulsation (IABP) during operation, and serum creatinine (SCr) level at the time of
admission to ICU between the two groups. There were no significant differences in CVP within 24 hours after admission
to ICU between the two groups. MAP in group B was significantly higher than that in group A at 8 hours and 16 hours
after ICU admission (mmHg: 68.9+6.3 vs. 66.7 £5.1, 69.0 £4.9 vs. 67.0£5.3, both P < 0.05). Sequential organ failure
assessment (SOFA) score in group B was significantly lower than that in group A at 24 hours after [CU admission (5.7 2.2
vs. 6.9+2.8, P < 0.05). Dominant liquid equilibrium quantity in group B was significant higher than that in group A at
24 hours after ICU admission (mL/kg: 7.1 6.2 vs. 0.1 £8.2, P < 0.01), but there was no significant difference of that
between groups at 48 hours and 72 hours after ICU admission. Compared with group A, incidence of combination with
AKI during 72 hours after ICU admission was significantly decreased in group B [48.5% vs. 69.1%; odds ratio (OR) =
0.422, 95% confidence interval (95%CI) = 0.222-0.802, P < 0.05], and incidence of moderate to severe AKI was
also significantly decreased in group B (19.4% vs. 35.3%; OR = 0.442, 95%CI = 0.220-0.887, P < 0.05). There was
no significant difference in usage of continuous renal replacement therapy (CRRT) after ICU admission between both
groups (group A was 4.4%, group B was 4.9%, P > 0.05). It was shown by correlation analysis that only MAP and CI at
8 hours after ICU admission were significantly negatively correlated with AKI (MAP and AKI: r = -0.697, P = 0.000;
CI and AKI: r = =0.664, P = 0.000). It was shown by Logistic regressive analysis that the MAP and CI at 8 hours after
ICU admission were independent risk factors that influence the incidence of AKI at 72 hours after ICU admission (MAP:
OR = 0.736, 95%CI = 0.636-0.851, P = 0.000; CI: OR = 0.006, 95%CI = 0.001-0.063, P = 0.000). There were no
significant differences in the duration of mechanical ventilation, the length of ICU stay, the post-operation complications
(except AKI), 7-day and 28-day mortality between the two groups. Conclusions Goal-directed therapy bundle
based on PiCCO parameters reduced the incidence of AKI in patients after cardiopulmonary bypass cardiac operation
and improved the severity of systemic disease. However, it did not reduce the duration of mechanical ventilation, length
of ICU stay, the incidence of complications (except AKI), short-term mortality. The MAP and CI at 8 hours after ICU
admission were independent risk factors that influence the incidence of AKI in patients after cardiopulmonary bypass
cardiac operation.

[Key words] Pulse-indicated continuous cardiac output; Goal-directed therapy; Post cardiac operation with
cardiopulmonary bypass;  Acute kidney injury
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ARJG 24 h WAET, KRBTSR T 247 PiCCO Wil , #%
AHIE MG b (ICU) 2 h J5 33 B FH i KR
17 PiCCO WA W, AR5 ICU A1 e (Al <24 h,
RIGFRITA ATFARESEF AR
1.1.3 (el AT G 2R R B2 bR Jf el
B B2 2A R B A8 2 D1 it (LS < 2014-S-10),
HARAR B s K s A R 2
1.2 WFgE ik
1.2.1 504l ARIEAR G A 1CU B3 2 &K (8
JH PiCCO W IR W) ARG O , W4 35 43 Sk i L)
BT (A ) FEET PiCCO 28 1y H bR S G Y7
H(BH),
122 RJG40H: i ARG T 5 MIGIT,
A4 LA i K A6 RS (Sev0,) =0.70 FilEL
2 (Lac) <2 mmol/L A1 5 B4 S8 L5 147 W A2 36
7O U A T RE AR B SR R s 9 R
SR, A UL A0 MR R 4R il 218 1 (Hb) >
100 /L, 7 A S 1B hE S g 1B, AR5 48 h k4
it FH 0 457 5 5K 3R A AL B A )50 (ACETD) SR 45 5 5K
R 2PN (ARB) S5 #2549, St wb e Al
1A 2 TR AR T UAE

PEZS A L I3 8h 724 W T = A4 SE it
BEL T 1 2 o A PSR MG, DR 157 1 3l ik R (MAP) >
65 mmHg( 1 mmHg=0.133 kPa) FlH.0# ik (CVP)
f£ 8 ~ 10 mmHg. B MR PiCcCO WS4tk
AR Kt i 3 1 Ae b, LG HE g (C1) >
41.68mlL+ s m” A LEF IR AR S GEDVI) >
700 mL/m” B P9 L 75 B FEEC(TTBVI) > 850 mL/m®
1L A1 i 7K 48 2 (EVLWT) <10 mL/kg Al MAP >
65 mmHg & HA5 , 18 T I R B2 I HEA 7 AR i 758 1 5 2
FUEMENU 259 Fom S TE 25 & 3N . i
AL FRFE i A BRI DA, AN A2 PRI 35 R 5
NGO AR
1.2.3  PiCCO Y59 (R FH 7% & PULSION 2 ®] 548
FBEY) J7k - A A AR AT AR i B 37 o
JikiE I8 , ERES N KB PR k. THRAE A
ICU J5 2 h IN'® A PiCCO 545, B 3% e 3h ik, >4 %
Bk & A FEAE SR R B AL B K . #% 15 mL 7K
Az FEER A D ER R BRGE TEA L ilad PiCCO A IR
JEE A R 25 SR A YRR B A5 A 4 BT T AR AS 45 A i
NS B—RKRERDTFEEZNE 3K
WGBS S, LIRAG Al 32 A 0. Picco K
F/ 8 h AT 1 Ko X LI 8 12 AR e i 45

T 1 245 ) AR A K3 o BG InA vEA %, X T
TS e S IEEAIAYY (CRRT) BB, b T
CRRT X} PiCCO Wil S5 ()52 0, D)2 7 ML i 3
BE R (2 min) JG #EATACHE T W AT R
Bl ik N BR % SR (TABP) 18974, PiCCO Wi it
T 15 TABP, £ Il U 3l 71 2% VAl 56 BLUs T5)3 3h
IABP, TEBE ML ah 1 #A80E J5 48 h N A BRI
PUE & B BR PICCO R4 . PiCCO Wil w2 n] L)
4eF5 10 d,

1.2.4 WEHERR . A ICU B2 A ICU J5 8. 16,24 h
A CVP,MAP;B 2 A ICU Bf X A ICU J5 8.16.24 h
Ay CI. GEDVI, ITBVI, EVLWI; A ICU i & A ICU
J5 24 h P A8 B I (SOFA), 2tk E e 5
PEPEE RIS T (APACHE 1) ; A ICU J5 72 h
WAERIAR I AR AKL B4 RJF&A1T CRRT;
AR S5 WL A 1] TCU 4 B B 18] 5 R 5 3 & A
(B AKI) KAz A5G SRRt 7K b | b 30 25
BAECARDS) EMEOHEARH RS ARG 7d.28d
1.3 GeitefJy ek o N SPSS 22.0 B4 o br Bdis
THEEE DAL + hnifE2s (R +5) R, A L H
¢ RE B, o A I e FH AR i U 22 00T 5 TR
BB x ° K36 5 F Logistic 81343410 AR J5
AKI GRS R 5 AR 5 MR Spearman A5G
30T P<0.05 NESAGIFE L.

2 £ R

2.1 HBFRLVRN(F 1~2) A AL 171 fi i
H, Hod B 92 i, Ltk 79 5 AR S 31 ~80 %,
VI (57.5+410.4) % 5 ARG CE T A XU E43
(EuroScore )2 ~ 18 43, F-341(8.3+3.3 )43, A 41 68 i,
B4 103 7], WAL EPEA . AFEEY . RHET EuroScore
W  FART A FARBHE] ARSMGIREF ] AR i
PR AT A R TABP ffi 1156 . A ICU B SCr 7K
ez S g R E L (3 P>0.05), UL
YRR BRI AT L

F1 RAMESMEROEFAREBERTELFLILE

413 %L PR (1)) SRS EuroScore P43
- ) B Ltk (% xts) (4, x*s)
A4 68 35 33 56.7+ 9.6 7.9+3.4

B 4l 103 57 46 58.0+11.0 8.6+3.3

x /il 0.247 -0.747 -1.368
P 0.619 0.456 0.173

A UARJE W FLEINEIT AL, B 4 ARG 3T ks R i
SRR VI (PICCO) 28 1 H AR SR 4E AL IR T4 5 EuroScore
SR BRI IETF A JRUSSE P43
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R2 FAMRIMEROEFREEZEFAER LR

13l T FARIX (%)) FARME  ARSMEFREE] Rh @R AES R IABP A ICU B SCr
- () CABG e/ it /BEAR BEFAR (min,xts) (min,x+s) i (ml/kg, x+s) (5 (%)]) (umol/L, x +5)
A4l 68 9(13.2) 31(45.6) 28(41.2) 2533+582 106.4+32.1 36.1£16.0 2(2.9) 95.0+29.1
B 2 103 13(12.6) 54(52.4) 36(35.0) 254.3+66.1 113.3+30.1 37.4+154 8(7.8) 100.0+22.6
X u1E 0.821 -0.101 -1.427 -0.508 1.732 -1.200
P 0.663 0.920 0.156 0.612 0.319 0.233

TE - A LA EH EEING Y P 4L, B 4 A5 2 T kG /R SO HR LR I (PICCO) A8 51 BLAR S AR KIRY Y4 5 CABG iR 3)
kS5 EEFEAEA , TABP Sy =Sk N BREE SAEA , ICU S EEAE INIRIAT 5 b7 , SCr g MUULET

22 PHEF AICUJG 24 h I CVP, MAP. SOFA
K APACHE II #F 4y 8 fb FL 35 (% 3) . I 4l /B &
AICU J5 24 h N CVP 8 fb 2 ¥ LS it 22 X
(¥ P>0.05), Pi4LA ICU B} MAP 2% F- o475
X (P>0.05), 8 h, 16 h i B 41 MAP & 5T A 4]
(¥ P<0.05), 24 h BF P20 MAP #8252 R IS8 112
B X (P>0.05), PIdl A ICU B, 1 F 5 4 oK i
RS, SOFA . APACHE TT #4334 . % T, B4 1]
SOFA il APACHE I1 -4 lb 55 2 R ¥ A i % &
(¥ P>0.05), Fifi 5 & 95 R VE 40 B A, A ICU
24 h it B 41 SOFA 1140 i LT A 44 (P<0.05), 1M
APACHE 1 ¥4y 22 R g it 22 8 L (P>0.05), &
HIEE T PiCCO ZB 1 (1 H bR S ) S R AR IR 7 RBH2 &
DRSS B 5 A ICU J5 8 h, 16 h i) MAP, i] 3%
B NICU J5 24 h 2 Bl M Em i .

*3 MAGEMEROEFAREENICU G 24h A CVP.

MAP. SOFA . APACHE || {22 LB (x +5)

. 4 cvp MAP SOFA  APACHE II
) E s

(f#]) (mmHg) (mmHg) (4) )

AZH AICU I 68 7.6+3.6 66.8+62 10.7+24 21.0+£34
AICUS8 68 8.6+2.6 66.7+5.1
AICUI6h 68 8.1+29 67.0+5.3
AICU24h 68 83+28 68.8+55 69+28 93+3.7
B4 AICUHRS 103 7.2+2.7 682+6.4 106+2.2 20.6+3.7
AICU8h 103 94+3.1 68.9+6.3%
AICU16h 103 8.8+2.8 69.0+4.9%
AICU24h 103 9.0+£29 67.9+54 57+22% 10.0+3.7

VE A AN ASE L IETTAL s B 41N RS 5T B 45 5 i
SR W (PICCO) 251 FER SIS A 741 10U
SE NSRRI Dr , CVP R O ik, MAP R34 sh ik, SOFA
B AR SEMNTAY, APACHE 11 g 20 A B 150 o (e et it
P43 1 5 1 mmHg=0.133 kPa ; 25 FIACRICULIN ; 5 A 4l B4 Heds,
ap<0.05
23 WAL HEF A ICU JG 72 h ZFE 8k e AR
B AKI Z A% F1 CRRT R Ui (% 4) : B4LA
ICU 24 h BB & m T A 41 (P<0.01);
ML A ICU 48 h., 72 h EFH 1k A1 B L4
ZRIGH%E (¥ P>0.05). M4 AICU 72 h
AKI % H: 3R 8 56.7% (97/171), B 4 AKI % 3R i

FET A 4 (48.5% It 69.1%; i H.(OR)=0.422,
95% W 15 X 7] (95%CI) =0.222 ~ 0.802, P<0.05 J,
HBHPERERE AKI EERIREEMKT AL
(19.4% 1, 35.3%; OR=0.442,95%CI1=0.220 ~ 0.887,
P<0.05), Mgif% A ICU J5747T CRRT Hefil 2 5% 0
Gt E X (P>0.05), YT PiCCO ZmpyH
b3 2 AR TR YT REFE AR 35 A ICU 72 h I AKI
KA B N AR

F4 WAFEMEROEFABEEENICUF72h ER

BHERETESE. AKI ZEERINEFE CRRT BT BERLLE

13l T SRR AR A (mL/kg, 2 +5)

- ()  AICU24h AICU 48 h AICU72h

A4 68 -0.1+8.2 -104+183  -192+14.2
B 4] 103 7.1+6.2 -108+142  -213+152
(18 -6.219 0.176 0.914
P 0.000 0.860 0.362
o % AKI BAF [ % (1)) ARJF CRRT
B ) Rk 114 2 40 3 (#1(%))
A 68 69.1(47) 33.8(23) 27.9(19) 74(5) 3(44)
B4l 103 485(50) 29.1(30) 14.6(15) 49(5) 5(49)
x 1 7.063 0.018
P1H 0.008 1.000

U A AU RIS B RLEIRGITAL, B 410 AR5 3T IS R %
£ D HE IR oI (PICCO) 25 J 19 AR 5 1 S AL 7 41 5 1CU
T GRG0 By, AKT W 200k 45 0, CRRT A 346 2k 15 U %
fRitsT

24 IfUFE 2EFE RS AKT A G BRI R
AICU 8 h, 16 h ) MAP F1 B 41 5% A ICU it A
ICU 8. 16, 24 h i CI. ITBVI, GEDVI. EVLWI 4341
5 A ICU 72 h AKI 43 1 (2464 : 0= TG AKI, 1=
AKI 13, 2=AKI 2 ], 3=AKI 3 ) 2l 85 14,
FEHEAT A S A3 BT, AL & BLW 24 A ICU 8 h MAP
5 AKI(E 1), B4 A ICU 8 h CI 5 AKI(K 2) 7
1 M G (3 P<0.01), % B4l A ICU 8 h
MAP A1 CI [R] B 44 A Logistic [8] 54 Y, 45 B R
XA FE AR RS2 D EAR J5 5% A 1ICU 72 h &£
AKI f4 20 57 15 16 X & (MAP : OR=0.736, 95%CI=
0.636 ~ 0.851, P=0.000 ; CI : OR=0.006, 95%CI=
0.001 ~ 0.063, P=0.000).
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HEHAICU J5 8 h CT 5% A ICU J& 72 h AKT (ARG
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x5 WMAMIMEFOHEFAREBETEEIRLE

R BUBGESR 1CU ERER AR AR st (% (f))

4153 _ _

() M (d,xxs) [ (d,xts) (% (5])] 7d  28d
A 68 20+14  36%15 235(16)  1.5(1) 2.9(2)
B 103 19415  35+15 194(20)  1.9(2) 3.9(4)
(Ml 0.478 0.620 0.417 0.053  0.107
P {H 0.633 0.536 0.519 1.000  1.000
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