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[(WZE] B8 SFAIMER(CPB) FARIGEAIAEE B4 CAKD) B 7e KA MR B LA G R 7ER,
BWUA s SRR AT R, ik S NLJSO CPB FAJS 48 h kA AKT By 118 {3l g & 1A 7 [l Jig
PR, SR 18 BIPFARIE 48 h JFAET 1Y 18 ], STFTRAIALL, SET-AIAR[TI S ALONERG AT b7 e . 5
B N o NN S A AN A e = N R O o S 1 5 A o .4 E e 1 I o T 0 N B N1 TR
Fefl . ARSI s RIS 48 h WIEHEALI 25970 (1S) « ARJGHLEHAE . 3 9 AKL T 5 Hef] . R
WEERYT IR FIRIT I LG LA e k] e S Y, ZR M HA SR (P<0.05) o« ARfF
FET R A T2 Mo T M i, A6 (P<0.05) o ARASEEMBE >8.3 mmol/L (1) L BFUVELER
PR AEAFEE T M < 8.3 mmol/L 3 (P<0.05) o 4518 SRR CPB ARJG 4 AKT BULIIA b i
TS HF A, A A s A LT3 CPB RS AKT LAY Tl A B E A
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Clinical characteristics and prognostic analysis of children with congenital heart
disease complicated by postoperative acute kidney injury

DUAN Lian, HU Guo-Huang, JIANG Meng, ZHANG Cheng-Liang. Department of Cardiovascular Surgery, Xiangya
Hospital, Central South University, Changsha 410008, China (Hu G-H, Email: prohgh@21cn.com)

Abstract: Objective  To analyze the perioperative clinical data of children with congenital heart disease
complicated by acute kidney injury (AKI) after cardiopulmonary bypass (CPB) surgery, and to explore potential factors
influencing the prognosis. Methods A retrospective analysis was performed among 118 children with congenital heart
disease who developed AKI within 48 hours after CPB surgery. Results  In the 118 patients, 18 died after 48 hours of
surgery. Compared with the survivors, the dead children had significantly higher incidence of cyanotic disease and Risk
Adjustment for Congenital Heart Surgery-1 (RACHS-1) scores before surgery; during surgery, the dead children had
significantly longer CPB time and aortic cross-clamping time, a significantly higher proportion of patients receiving
crystalloid solution for myocardial protection, and a significantly higher mean blood glucose level. Within 48 hours after
surgery, the dead children had significantly higher positive inotropic drug scores, significantly higher creatinine values,
a significantly higher incidence of stage 3 AKI, a significantly higher proportion of patients receiving renal replacement
the, and significantly higher usage of blood products (P<0.05). The mortality rate of the patients increased with increased
intraoperative blood glucose levels (P<0.05). Patients with intraoperative blood glucose levels >8.3 mmol/L had a
significantly lower postoperative cumulative survival rate and a significantly shorter mean survival time than those
with blood glucose levels < 8.3 mmol/L (P<0.05). Conclusions Intraoperative blood glucose levels are associated
with the prognosis in children with congenital heart disease complicated by AKI after CPB surgery. Maintaining good
intraoperative blood glucose control can improve the prognosis of the children.

[Chin J Contemp Pediatr, 2017, 19(11): 1196-1201]
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S i1 (acute kidney injury, AKT) J2& /)N
LA RO HERIARSMERR ( cardiopulmonary bypass,
CPB) FARJFH WH—FhIf Ak, HogA FES K
IFR]S. T CPB A3 56, BHLHI M AR S 2B, &7
AKI {543 52 s 6] A1 526 W 7% (intensive care unit,
ICU ) WPIAIREAS , JEG% | I3 A5 BT BE Ui o I
FETR I ER S . NLSEOHT CPB RS AKI K
ARG N RIS . RIARE . TR R
BOPULBGE S . AR RIOR ARG, Rt
U AT IS 1 S B PR 2R By B0 4 AKT, #0111
R EMAE . moss . S FLIRSE BRSSO
BT ARJS AKT TS A7 56, {HJLE CPB FARJS
AKT A= 1520 PR 3R 6 DA T8 . SIS [l JB oA
H RS R AAIAEEE B CPB AR JS6 I AKT 58000 &
JUBIARAGORL, R TGS WS /YAl 5 R R
R AR m AR S A RS IS U

1 ARSH®

1.1 HRIH

DL 2012~2015 4 Hrpg 27 3HHE = Be O I K i
B ANBLTER SEEE Y 118 ] 18 % LLF JE.L 9% CPB
KRG &I AKL B # R WF 580 5. AKL 2 Wi AR
P 20 B 31 M 4% (acute kidney injury network,
AKIN) A5 #E P i L BF 78 R J5 48 h N I T
= 26.5 umol/L. (0.3 mg/dL) B{ = RFTHARER) 1.5
Fro HEBRFRIME: (1) ARHTE I B MELE SR FT i
WLEF= 110 pmol/L;  (2) ARJ5 48 h NIET B HEk}
Ay (3) R ZRTFAR, WA 1,

2012~2015 4F: <18 H B0 FA
HEBR (n=113) :

(n=1062)
1. AT I35 WLEF >110 pmol/L (47
B ESER (n=23) o
2. RJF 48 /NRFISETS (n=11) -
3. FARIRAMIMEHR (n=57) Y
4. —BAEBEZ K TFA (n=22)

TRIMEFFFA (n=949)

HEBR (n=816) : -
HRIBF VIS AKIN bifie |

\ 4

SR (n=133)

HEBR (n=15) @ BORAS [

Y

WABFEIZPEE B (n=118)

1 mBREE

1.2 WHARFAE

Ji NG IR O IESNRHEE — A e (1) BRI |
FAR . CPB M ICU ARJ5 Wdre ', BRakme e 22 R
AR, 25K JE ST A AGERE , E T
CPB T & AbOy IE B IE o O WLER 47 2R FH [] W 4 3
401 i AR (RTARIVE ) B4 S AR
( Custodial ¥, fAIFKARHE ) o CPB VIR Ml
WETE, DA SRR i b T AN LR A . A8 K
A, AR YEREE L EBE AT H] = 480 s, HETE &
B4 100~150 mL/kg . £ (Hb ) 7~8 g/dL(
AJL10g/dL) | Hr - KR (27~34°C) o OJJERR
WA IEJR IR R, EOLET SR 37.0°C. TR
35.0CLA b, AT EATEIE % Hb>10 g/dL, {HHIE
PEWLI 258, i sh Ji ek fa b AU R, OCH
Jaik#® ICU,

ARTCREGRMEAEEN . FARBAERY | A5
AICEU . ARENZWIN e TNE L ISR T A KU DA
FH (the risk adjustment for congenital heart sugery-1,
RACHS-1) ¥4 . ARATATLMEHEMNI25% . A
TCAMEES . 2H 22 TR, R E LR F%
FRC JIE T #E4T RACHS-1 343 7, 380 1~5 4%,
DL #23E F R H 809 AR H i LEF(E (pmol/L)
M (mmol/L) FNFLER(E (mmol/L ) 1E A ARHETHE
. AR RETORE: CPBEFE], BHW T 3 3 Bk
(occlusion of aorta, OA ) B}[E], LK OA, >
WA, BAEE . RARMRIFIEA (deep
hypothermia circulation arrest, DHCA AR B (A
THMREEREN—FELL L) | P Hb (gdL) |
SERIMBEE (mmol/L) APFIZLER(E (mmol/L)
ARG REG R AR, ICU B [H] . HLAKE
SR, A TR S NE R ARST % (renal replace
treatment, RRT ) HIJE 3% | I35 uk 3% 221 R &1 1L 7R
Fik s AR5 48 h A ILYE LT A f e (B S AKT Y™
FAE G (190 1.5~<2 R ; 2 9% 2~<3
FEIERIE; 39 = 35t ) ; RJ548h N
i F ) IEPERL S 2597018 (inotropic score, IS )
IS (pg/kg/min) = 2 MK + Z2 By T /e + K 14
x 15+ H LR x 100+ ZHHE LIRE x 100+ 5
W ERER x 1005 ARG,

A R B EIRE TG 2 2016 4F 12 A, SET-misk
Vi F A2, LABE VI 45 R & A1 7 iU T
g o) FreT-4l (18 ) , FEAT AT
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RIS HE R AL, X T Hh 2R A g
FEIARBAAT AT 2 CPIIE . AR5 2040 M
A A S ) TR TSRO AT, AR
AR ARSI MR " 9 =2 < 8.3 mmol/L,
>8.3~11.1 mmol/L., >11.1 mmol/L. 7 J5 £ 4 Jifd 5 H:
At ot ) i 3 e SCRRARAE Y o 4 9 RE RS
1 (0), <40 ml/kg, 40~<80 ml/kg, = 80 ml/kg,
1.3 SFit=EHH

K] SPSS 23.0 i AT s b B, RSy
TR R LAISE £ i (3xs) Fon, A
[B) b Aok ek s Al IE 28 0 A k) DL b 7 5
SEELRIEE [Psy (Pas, Pos) 1387, 4B HLECRH
Mann-Whitney U #555; THEFCRHL 080 % )R
SRR R R TR SR PR H Willcoxon
RN S0 5 Mk IR Atk G SR r kg A=
1753 MK H] Kplan-Meier 73747, P<0.05 24 25 5+
Aty Lo

2 #R

21 —RERSH

CPB RJ& AKI B &A% 14.0% (133/949)
LI 15 Frh gk B A5 Ry 118 il i rh
FiAEEY R 12,5 (4, 45) A, hfifkdE 8.2 (5.1,
14.5) kg, FE 59 6 (50.0% ) 5 J Ao 45 il 3k
AT, RIS PUIRE . KBk, F3hlko B E
ANRBGEW, BEEWEIY .. RREEIE . kT
Brm i . P 1) B s 2 () B bt . o P S file it |
K FE AR E—Fha RO MERE ; K1k 2R
ViH, A 18 FIFET:, SET %N 15.3% (18/118) ,
FET R LR 1,

g4 A BIF5Y %) 118 5] AKL 5B 35, AKL #1455
CH T Y 56.8% (67/118) , 2 245 25.4%
(30/118) , 39,5 17.8% (21/118) ;5 15 | HE4T
RRT A YT (AKI 3 ¢ 12 f] . AKI 2 4% 3 ] ) 1Y M
L 7 BB, Z kAT R IS0 RACHS-1

3~5 4% 1 1 69.5% (82/118) ; “F ¥ CPB I} [
130 + 83 min, ~FHfEFERTE] 18 £ 8 d, i ICU B
8] 119 (68, 240) h,

&1 1861 CPB RIF&EFH AKI L= B JLHEE 5317

FET IR 1 (%)
O BRTRE 1(6)
LB 1 2(11)
JRYLPER 5 3(17)
Z i HYIREA 4 5(28)
AR 4 A 7(39)

2.2 TEEEMETAHIIGKER S

RIS AL RBET- AR PE R . ARG, R E DL
AINT 2 A B LFT & B A 25 S RS TR L
(P>0.05) ; FET-ZH B I SR A A SE.00 0 i o 1L
il . RACHS-1 MB35 TR 4 (P<0.01) ; 4t
T2 CPB W[E] . OA B[H] . SR AT 7.0 LR
AL AR AR T AT 4 (P<0.05)
FET- ARG 1S . ARJF WUBFE . 3 9% AKL T & Hefil |
RRT IGY7 09 Fe il 21 290 i S e i il o i 1 450 i
BIRTAEEL (P<0.05) o W32,

X F 22 58 Ge it e ) 3 A FEIR ] R Y
IR RePIIeE . ARG gnfimiE . ARG HAD
I AT 5 AT R R AR KRBT, &
PRAA S35 U S5 AET A7 AR 2R M K ( P<0.05 ) o
W3 3,

2.3 ARemEKEXNREEFEHZN

DA CPB A A B {E 8.3 mmol/L A, 43K
< 8.3 mmol/L I >8.3 mmol/L PH4H, 1F Kplan-Meier
HEAEART, BRI < 8.3 mmol/L 40 () A 17
5T >8.3 mmol/L 21 (431124 96.9% F1 69.8%,
P<0.01) , WA 2; HAPYAEAE (5821341 H)
BT >8.3 mmol/L 41 (442+3440H) , %57
BoGit#mE X (=15.567, P<0.01) .
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*2 HFERAMETAMNIGRERITLE
SN 10540 (n=100) T4 (n=18) 28y E P&
Tk [n(%)] 54(54.0) 5(27.8) 4.196 0.071
AFH [Pso(Pass Pas), A 1 12(5,48) 16(2.8, 36) (0.165) 0.869
< 2 H [n(%)] 11(11.0) 4(22.2) 1.731 0.242
1KE [Psy(Pas, Pis), kel 8.25(5.4, 14.6) 8.25(4.9, 14) (0.449) 0.653
240t n(%)) 38(38.0) 15(83.3) 12.671 <0.001
RACHS-1 ¥4 [n(%)]
1 1(1.0) 0(0.0) 0.182 0.670
2 34(34.0) 1(5.6) 5.916 0.015
3 40(40.0) 5(27.8) 0.966 0.326
4 24(24.0) 11(61.1) 10.07 0.002
5 1(1.0) 1(5.6) 1.900 0.168
ARATIEHNII 258 [n(%))] 2(2.0) 1(5.6) 0.778 0.394
RATHLGEE S [n(%)] 3(3.0) 1(5.6) 0.304 0.489
ALFAK [n(%)] 4(4.0) 2(11.2) 1.598 0.227
CPB Hf[f] [Pyy(P,s, Pys), min] 113(72, 146) 192.5(116, 274) (3.649) <0.001
OA B[] (% + 5, min) 70 +37 116+ 70 (-2.743) 0.002
ZYK OA [N(%)] 12(12.0) 2(11.1) 0.012 1.000
ILHE [n(%)] 73(73.0) 8(44.4) 5.779 0.026
HETE [n(%)] 85(85.0) 18(100) 3.093 0.123
DHCA SR [n(%)] 8(8.0) 4(22.2) 3.378 0.086
AL Hb (x + 5, o/dL) 8.1+1.1 84107 (-1.223) 0.224
AWM (% + 5, mmol/L) 43+13 4415 (-1.021) 0.324
ARSI IMAHE (x + s, mmol/L) 8.0+22 10.0£1.9 (-3.778) 0.000
ARHTFURRME (% + 5, mmol/L) 0.9+03 1.0+04 (-0.698) 0.476
AR FLBRIYE (% 5, mmol/L) 19+1.0 21+1.0 (~0.682) 0.497
JILEFEERRAE (x + s, umol/L) 41+ 8 46 + 11 (-1.955) 0.064
ARIF 48 h LI 55 (B [Pso(Pas, Prs), umol/L] 74(60, 92) 176(141, 262) (5.181) <0.001
AJ5 AKI 534% [n(%)]
1 66(66.0) 1(5.6) 22710 <0.001
2 25(25.0) 5(27.8) 0.062 0.803
3 9(9.0) 12(66.6) 34.675 <0.001
RJF RRT [N(%)] 8(8.0) 7(38.9) 13.117 0.002
RIFIS (x£5) 7+6 126 (-3.076) 0.003
FEBERTIA] (e x5, d) 18+9 17+6 (0.044) 0.965
ICU 18] [Pso(Pas, Pss), h] 128(68, 236) 93(63, 342) (0.037) 0.970
HUBIE ] [Psy(Pas, Pys), h] 34(8,72) 49(18, 73) (1.147) 0.251
ARG LA [Pso(Pas, Pys), U] 0.75(0, 1.5) 2(0.4, 6.5) (2.394) 0.017
TG I HTE [Pso(Pas, Pss), U] 2(0, 4) 6(0, 10) (2.542) 0.011

T [RACHS- 1] SRR CBERT FAR MBI [CPBIASMIEES; [OA] BRI 8hlk; [DHCA] BRIKIRSIEER; [AKI 2EE 405 RRT]

PRI (IS ETEIL I 259 53MH
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*3 BEARHAEATERSRTHEMERES [0 (%) ]
G BETH

2
3 P
BES (n=100) (=18) ¥ B P
ARHE I (mmol/L)
<83 58(58.0) 2(11.1)
>8.3~11.1 37(37.0) 12(66.7) 15.622 <0.001
>11.1 55.0) 4222
NG LA %R (mL/kg)
0 37(37.0)  6(33.3)
<40 52(52.0) 6(33.3)
3.764 0.052
40~<80 8(8.0)  3(16.7)
= 80 33.0)  3(16.7)
ARG HAB A ST (mL/ke)
0 38(38.0) 5(27.8)
<40 30(30.0)  2(11.1)
3.674 0.055
40~<80 15(15.0)  5(27.8)
= 80 1717.0)  6(33.3)
1.0 4
0.8 4
E\/ 0.6
M - Eﬁi/ﬁﬂfﬂ%@ml%s 8.3 mmol/L
+ K
m: CPB A P44 i >8.3 mmol/L
H 04 B
=
Bk
0.2
0 -
0 10 20 30 40 50 60

kv A )
2 RPAREMEESRILHETF#HEZ

JoUHG CPB ARJF A AKT A Be s ] E K |
BRI IR TSRS In . FET-ARAE i L P Y,
Jeti L CPB RN AKL KA 10%~45%, ¥
AL RS 60%, CEZMIE . AT
95 H L CPB F AR5 AKI i % 1k %l 14.0%, AKI
BILRYSET- RN 15.3%, T CHkRGE ., &2 2
. CPB FAREFH M Fe 0 BILR G A 5 &
A AKT ™, ARBF 5T CPB R J5 & 4 AKT 4 B L
RACHS-1 143 3~5 531915 69.5% . V-3 CPB K]

KT 2h, HICHAASE, R4 CPB FAR
IFE], IR KW CPB T AR UM T BT AKT & 4=
Bk BRFEMFGTINA, CPB RJ5 &4 AKI £ L
AR BN . AKT 3 S, T3 22 RRT IR YT 0 S50 0
BILFET-Ffem 7, ARWFFEIET- A ARG AKI 43
DR 3 RMEAEEAZ

R A 30 25 B O IR AR S SR T G
B R 2 g s /N LSS0 CPB AR T
R ARZ, HZERAATEFIL. Yates ' IA
R IBE >6.5 mmol/L M2 R G I B2 LS 9 T
REFEIER; 11 Agus ™ WP IHR ARG 3 K
JEAR I A (4.4~6.1 mmol/L) X 32 @& A7 1% A
254k Lou 45 P 2235 WL 100 )50 5 22 )L CPB
ARG MU, & B34 1B <8.3 mmol/L 1Y)
FEAR L >8.3 mmol/L FUFETE R MM KFEFHE 5]
R0 FIES6 AR5 TS A R0 AT REMILAR Ry e o LA AT
1T caspase-3 {5 F B MO LA T, #G
JKA2 i fdc ILAH M 45 B ok 2= 1A s, 4b
JEILAS B 3G T, GO S LS BRI i
A T o e o 00 1 7R v R RK b A P R
IO AN 118 #1347 CPB R J5 48 h N &4 AKI
AL, 705 4L RISE T 4 AR A MR K - 19 22 5 0
WY, CPB AR WAL B A T, HAET-4]
ARG, FET- A BE BT = i m i fa
T ELAR o i < 8.3 mmol/L 14 B LT3 4 17 101 4%
o $#/R CPB A& MUHRR A TR i AKT A9 &A=
S E L AR

Zr LRk, S RYEOHER CPB RJ5 G I AKI
SEILI A UM KT 5305 A OG, A ™A 15 1l
A EF%F ks CPB AR J& AKI 8L T f5 A7 Bk
YEH o AHAHRSE Ry mUBPERF 5T, AR ARG O
ifie . AJE WA U S AT RESZ A AKT 5B T
LA R 2 A0, AN [RAR I B loA [A] 38 TR A
LB LB SRR E A —2, SRHIARJG 48 h WAL
K- 364 T AKT BT ZORG i, AT 75 22 rhods
FAEA I HTREPERF 58 T LAsE—25 1A

(& % x W)
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