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EZE] By HihEgrt B EAaIT (CRRT) 7E AR LA T 2 B 45405 (AKD) 22401 LA 4 1 PR 1
Ho A3k MIBEEERA 2019 4E 1 H 1 HZE 2021 4F 6 A 1 HAERHT 55— 0 BE Bt 7 IR A AR i 2240 L
F ARG AR AKT (9L, 3 IR 2 5364 T CRRT 4> CRRT ZHAIJC CRRT 4. A2 LRI AT .
ARG A BAG I L AE , W AR ARG AKT SBJLIEEAT CRRT ARG ZE LK CRRT 1697 A SEATE I, e
% CRRT #1JE CRRT MG 1EN . R O HAERFBHAREIL 512 6, RJ5 1 F B AKT # 189 il
(136.9% ), Hor CRTT 41 18 #i], J& CRRT 4 171 #l . @ WidL B LARRIIH S L4 25 R84 Lo 578 CRRT
2 HL#:, CRRT 4F A F AR K (h: 8.8+ 1.5 7.5+ 1.3), R FH9 2 M &5 ( mL : 370 (220 ~ 800) L
310(200 ~400) ) 5 ARJ5H:-AAE £ A 200 m (ARG AETTRITFAR « 8 1] (44.4%) tb 14 6] (8.2% ), RJG BAE T IR % TG
HIRE: 1 61(5.6%) Lt 0 1911 (0% ), BRI ATASATL : 3 11 (16.7% ) EE 0 41 (0% ), FTShIIkIAI € : 3 61 (16.7%) L 4 6] (2.3% ),
R 2 1 (11.19%) H 2 B (1.2%) ), ZR A G124 X (¥ P<0.05). @ CRRT 4L JLIFIR CRRT 677 ]
ARG 10(1 ~240) d, A3 CRRT ¥EI7RECH 3.3 (1.0 ~ 14.0) IR, FH4E0GAT P I TH] 2 10.1 (6.0 ~ 19.3) h, 1
B IMAUETF (SCr) FRFRA 25.6% (13.5% ~ 45.0%). @ CRRT 414 5 FIFET:, 1 4E K 2 4EA A7 RN 72.2% ;
J& CRRT 40 6 BIAET, 1 4F J% 2 4FHEAF R4 B 97.1% F196.5% ; PRALIA] 1 45 1% 2 AF AR A 2 R 96 50
THEEE (3 P<0.01), it JLETBAARNS AK Z4% 5, mikfT CRRT {RIF B LE %Pﬁﬁﬁ%ﬂw—ﬂi
JEA K s CRRT 2GR JORE R T, HERRIG 3R M N R EE R E 0 11T BL, RENS A AGE B LI 248 B I RER = .
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[Abstract] Objective To investigate the clinical application of continuous renal replacement therapy (CRRT)
in infants with acute kidney injury (AKI) after liver transplantation. Methods A retrospective study was conducted
on infants with AKI after liver transplantation in Tianjin First Center Hospital from January 1, 2019 to June 1, 2021.
Infants with AKI within 1 year after liver transplantation were divided into CRRT group and non-CRRT group according
to whether CRRT was performed. The preoperative and intraoperative condition, the postoperative complications were
compared, the risk factors of CRRT for AKI infants, the clinical characteristics of CRRT were analyzed, and the prognosis
between CRRT group and non-CRRT group were compared. Results (D A total of 512 cases of pediatric liver
transplantation were performed. A total of 189 cases (36.9%) developed AKI within 1 year after surgery, including 18 cases
in CRRT group and 171 cases in non-CRRT group. @ There was no significant difference in preoperative conditions
between the two groups. The duration of liver transplantation (hours: 8.8 1.5 vs. 7.5£1.3) and intraoperative blood
loss [mL: 370 (220-800) vs. 310 (200-400)] in CRRT group were significantly higher than those in non-CRRT group.
CRRT group had significantly higher incidence of postoperative complication [unplanned operation: 8 cases (44.4%) vs.
14 cases (8.2%), primary nonfunction: 1 case (5.6%) vs. 0 case (0%), retransplantation: 3 cases (16.7%) vs. 0 case (0%),
hepatic artery thrombosis: 3 cases (16.7%) vs. 4 cases (2.3%), intestinal fistula: 2 cases (11.1%) vs. 2 cases (1.2%)] than
non-CRRT group (all P < 0.05). 3 The average start time of CRRT was 10 (1-240) days. The per capita frequency of
CRRT treatment was 3.3 (1.0-14.0) times. The average duration of each CRRT treatment was 10.1 (6.0-19.3) hours, the
average reduction rate of serum creatinine (SCr) was 25.6% (13.5%—45.0%) after CRRT. @ In CRRT group, 5 patients
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died, the 1-year and 2-year survival rates were both 72.22%. In non-CRRT group, 6 patients died, the 1-year and 2-year
survival rates were 97.1% and 96.5%, respectively. There were significant differences in 1-year and 2-year survival rates
between the two groups (both P < 0.01). Conclusions The incidence of AKI after pediatric liver transplantation was
high, and most infants treated with CRRT were associated with serious surgical complications. CRRT was a powerful
means to remove inflammatory factors and maintain the stability of circulation and internal environment, which could
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improve the multi-organ dysfunction effectively.
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JHF TS R M PR v e A B2 2 1), AR v Il it
BIPAESINIEPN) 2 VS ENIPN &S | RSE | B D0 R
Y8 R K B U A0 A RS I, R I S AT R
Ja 20 1453 (acute kidney injury, AKI) & A4 R4
Fo JLEINHZEZ R 3 X UNNEY L, & E
e R B A e HAVEERE 8022, LB I AR 5
AKT %A 50, SO AT 3k 40% ~70% ' R
A 8 2812 I T A — o BE R AR B AR P
2012 4 6 H % 2015 4F 10 H #5532 R IR AR 1)
198 B4R 2 ~ 42 A A 1y B )LiEAT g it B & BE,
ARJG AKI R ARy 41.92% . L0 FEA BT T
RIS B AKT (9 28 LA (R EsT: 4, 2B )L
RS R A G AKI 8 155 e PR 2R LA R 3% S 1 1 R AR
V&JT (continuous renal replacement therapy, CRRT) 1Y
R, X LI TS #EA TR OCHR 1)

1 FBRFITTE

L1 i fltse . X 2019 4F 1 7 1 H 2 2021 4F 6 H
1 HAE R — O BB 2 AR, RS 14F
R BE AKT Y B LA T [T B 23 B . AR 48 23 4
BRE W 5 4120 (Kidney Disease Improving Global
Outcomes, KDIGO) {5 1Y) AKI Frifi, 1E#E AKIL 1 3,
AKI 2 391, AKI 3 1 (AT BE 5 22T 0 B 2 A6 97)
B L. HEBRARTE £ S TIREA 2o B £t T
CRRT HJE L.

TR AT G B2 AR, 280 T
b BRI B SARIE LIRS 2021N155KY),
ALY NTEIRY TN S FI G I 22 45
1.2 Jrd KO7ek s WA AR S AKL &L 2
% #E4T CRRT 434 CRRT 4 #17JC CRRT 4., CRRT
20 BA ERRAT R A Tl k. BJLEh 3 A
% UNELL, TR R LS BAAEE AR
RE NG | MAEE RIS A % 2 0 R X, B
BAEERURE S I TR E AL T I T B
25T/ N B BRI 25 W0IR T L i S R R v
b N L S S VIVAT O ey B o %) AR R BT g N

fiE, 13 BB 24 n] BB I A8 K I T RE Y
P DA B 2 R AT BRI R OGRS . S
JKAE PR IR DR R, ELASET3P B, DR b 25 R o 7
VESNERIK . i TAEFRE R b R 2 B S A S5 A
FRIKIE A, H— 88 1 ~2 8, Wi 28Ut LE A
25T P 5 Ik P R XU 8 (1 66.7% ), A1 — T
3 CLARSRA I O e Dk 3 e ) 2 R TR X 74 L
VEREAT ST bk 2 (15 33.3% ), MR LS &
FA BT, e 5 6F 5 8F FRAT URAE JEAT 280
1.3 gy R e SR I E < LI
WAL 7 AR 8 LAY T DD RE S S e B A4 BE T
FE o MR UL ThaE oy (F ) o 3, ik
7 A BERE MBGFEHT (hemodialysis, HD) LU BR/IN
SRR WCREIUFTERTDIRERAS | 4 B JOE
PR, EL sl g2 AN R E L T LA i i g it
1BIT L HBR /NS T RER RARAEN B, AR L
A IFMEEAE , SIE SOS RIZN , AT LAESE MLBGZE BT 6
HIRIT . BTN 1Q-21 (H AR JBAL B A 7 A2 77),
I8 % 9 CHDF-21P ( H A TAR 2% R A7), M 38
fir A AEF-03 ( H A SEAL B W) A7), R 77 3 a) i
TN 3 ~5 mL kg~ min™, 3 M7 I ol B 40T
A 50 ~80 mL - kg - h' JATTIHEBEK 6 ~ 24 h,
1.4 ey X py e . R 8 JLICH il i e HL%E
MY BEK & R A4F, I/ T4X (platelet count, PLT)
>10X 10°/L, FAFFZHMPTEE 3 ~ 5 me/h ; W E LT
AL 5 e, 5 1 ) REAR 52 R 4 {H PLT <10 X 10°/L,
&4 T B) Al BE B 1 ~ 2 me/h s W0 R EROLAF A
LA 6], 265 MO TR M0 BE , 4 /)N I 3 52 Ay 1ff i
1.2 ~ 1.5 £, 097 i B v AR Fs P e A A [a] ,
bR #5 EAL [E A (international normalized ratio, INR ).
T AL BE ML BR8] (activated partial thromboplastin
time, APTT), & fL%E LA [8] (activated clotting time,
ACT). BybK Il Sz g a8 I I A0 55 25 1Mk 55

1.5 RYT R ERA RS AR LA BT <10 ke
AR I A R PR LA 8 2, 45 T R
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F 10 g TR B, 51 A i B 22 18 AR, 767 YT R
30 min JUHFFEOCHEAE A IARNEAR AL 5 WA AR LA 2
B O IR B0 77 50y (O3 ) SER IR YT 45 R 5 T 5%
PRI L L A3 0 2 AN I AR 135 &0

1.6 CRRT RUR MWL S A IRTTARIE « BRRIAYT
A W A L FR ZE 2L (blood urea nitrogen, BUN ),
I ULEF (serum creatinine, SCr). BEIIE . B BI4N IR K
A& (prohormone of brain natriuretic peptide , proBNP ),
MR AR EILEIRIT R B Uhek s,
PRI B £ | RAE OV IS, TR R L e
IMAE A8 PR AR E , 0 B SR AR 3t 71 fep B, OO L
JIE 45 25 B D RE L i ol , mT DA gs /B v v Ak
TRYT I, K i R fh ] PR R T, T 28 45 1R 3R T
1.7 GEitegyik : R SPSS 19.0 MUGE A X4
PEVEATACEL , FF A IR AR T PR LA B +
PR (x +5) Fom, AR IES AT TOR A A2 5K
GEEDIM GERD ) #4118 e R ST REA Y
¢ R 56 R RS 35 5 3 2R 1 DL % 3RO, L] LA
KH x K B Fisher B U335, P<0.05 N2
SAEGIEE .

2 F R

2.1 JLEIFBHAG AKI AN« 512 4] L #EHT
B, ARG RN 1 AKT 189 49 ( 36.9%),
96.8% (183/189) My LA A T RJF 2 JHIIN, 95.8%
(181/189) 7EARJG 1 1> H WBWH K I ZAHTK- .
2.2 P4LEBJLARAT AR N (£ 1) : FRAAR R
A A 24 R TCG 245 Lo CRRT 41 FA ]
AR H I 3 R TG CRRT 41 (3 P<<0.05)

2.3 ARG IFARE L (3% 2) : CRRT AARJEIE
T FAR AR GBI R TCIRE . PR AR
J 20 Bk A 2E | B 9 kAR R B 2 S TG CRRT 41
(¥ P<0.05),

24 LB HE KA AKLEJLE CRRTIGITE
2189 4] AKI HJLH A 18 Bil#EfT T 59 f5l¥k CRRT
697, BIE R B AL R B AT U AT, BT
fii . CRRT Jr=X i K IE SR PUBEL R W3R 3. 59 ik
CRRT AT &FETER N 96.6% , AT 2 WIRT 7 H e
BEPERTE IR ARUE ML L. FFiR CRRT 1RY7 Y
BB A ARG 10 (1 ~240) d, #EATAEFRIFAR A HIL
JFH CRRT BB IE M AR R F ARG 1.5(0~15.0)d,
AXJ CRRT 897 3.3 (1.0 ~ 14.0) %, ‘F-H4 ¥ CRRT
BT I ] 2 10.1 (6.0 ~ 19.3) h, 3145 ¥k SCr F &
HH 25.6% (13.5% ~ 45.0% ).

®1 =E1T CRRT ATFAARBERE

AKI BIJLARBI R R FEARFRA LR
CRRT4 JCCRRTA Z/

g (n=18) (n=171) y2f T H

AR 9.9 8.2

(A, MGER)) (4.0~35.0) (5.0~36.0) 1.8200.318
P B 1 L, 1) 7/11 76/95 0.204  0.460
J 2 95 A FIELE A

CH(%)) 15(83.3) 139(81.3) 0.045 0.832
PELD 43

o M GERD) 17(10~33) 12(8~35) 1345 0274
ARG (6 (%)) 2(11.1)  21(123)  0.021  0.885
AREATEIEAR (%)) 11(61.1) 103(60.2) 3.772  0.942
RATHUEE 259 7 e

o)) 13(722)  135(79.0) 0434 0510
PNTIREE RN 20 g

C# (%)) 4(222) 32(18.7) 0.130 0.718
ARETMEES (H (%)) 4(222) 27(15.8) 0491  0.483
ST AR 88+15 75+13 3.976 <0.001

(h,x*s)
NGRS OPR 1N 370 310

(mL, M(FEH)) (220 ~800) (200 ~400) 23200045
AR SR T 2 i 3.6 24 406 0980

(U, MGER)) (3.0~5.5) (2.0~3.0)
TE: CRRT MEEE B IERIEY T, AKL APk B 5, PELD
LR A AR

*2 RE1T CRRT By MAMBEARE

AKI £ JLIFBEREH L ERLLE
CRRT 4 J& CRRT 4

e (n=18) (nei7) X B PHE
RIGIEHRI TR (W (%)) 8(444) 14( 82) 20815 <0.001
JFDREA A (41 (%))

SRR TCYIRE 1(56) 0(0 ) 9551 0.000

SMEHEF RN 2(11.1) 5 29) 3.061  0.080

T 1(56) 4(23) 0654 0419
FRRIFRAL (1] (%)) 3(167)  0( 0 ) 28960 <0.001
YT RAE (W1(%)])  6(333)  34(19.9) 1776 0.184
ML I RAE (5] (%))

[Tk A 2(11.1)  5( 29) 3.061  0.080

HF Bl ik P 2 3(16.7)  4( 23) 9373  0.002

Tt JE AR 2(11.1)  9( 53) 1016 0313
A I B AE (5 (%))

&/ 1(56) 8(47) 0028 0.868

P 00 ) 7(41) 0765 0382

755 2(11.1)  2( 12) 7770 0.005

{E : CRRT SR F IR AU, AKL @tk ot

=3 18 %5l AKI B JL1T 59 5k CRRT i&J7IER

fo% CRRT ke A UEE Bk
(%) F (%) Fx (%)
EMBHMEK 12(66.7) || CVWHDF  25(42.4) || HisHREh  35(59.3)
HMSANFK  6(333) || HD 18(30.5) || BrhmhBE  15(25.9)
CVVH 16(27.1) || JF#4h 9(14.8)
TE : AKU R 2B 305, CRRT M4 B IF A7, CVVHDF
SRR - WK IS TS, HD S VRGENT , CVVH st
PEREK - Sk B E R

B




PR TG AR EE S 2022 4F 2 H 45 34 4845 2 18] Chin Crit Care Med, February 2022, Vol.34, No.2 * 159 -

25 MWBHEARE AKLEBILA AT (B 1) X
189 1] AKI H: JLBf1; 2 2021 45 10 A 1 H, B
4~331H,F¥9.51™H. CRRT 41 AKI BJLHA
13 Flbrst, 5 IFET-, FET- IR 2 5 iR/ 4k
JF IR MERERE | Sk 22008 | IRFEIEAR TS L THAkIE
KL FET-HHAIAARSS 13 ~ 58 do 1MJG CRRT 41
AKI FBILHA 6 BIFET-, FET- 5 43 51 o0 IR s ke
(2 7). Wz EAR T (2 1)), SRR 5 (1 71]). kL
(161) s BET-BFE ARG 1~24 1~ H . CRRT 41 1 4
Ko 2 SRR A 72.2% , JC CRRT 41 1 4 K 2 44
FEZAY 1R 97.1% 1 96.5% , 2H 22 6] 1 4FE K% 2 4F
HAER R 2E R IA G2 X (3 P<0.01),

100 [F

.

60

— CRRTH4L (n=18)

— JECRRTY =17
ol T L (n=17)

RPEE (%)

20 -

1 1 )
0 12 24 36

FEFEIRFE ()
T AKL 2 B 540, CRRT M bt BB AT
1 FBHEARE AKI 2411 CRRT 417G CRRT 4
RIGHEFHMLE

3 %W i

ARSI 88 L AR5 FAE o (R ML A
YL SR INVEIRAE  IF B 2R A IR e P I A
FAKI Y FEFA 0 BLh T3 E R E AL
BB /NBR I 8 I T R B /N E L e A R
HREAR TN, HE 2 % UG AR AKF-. 22
2 LB R ) i 25 DI RE 22 , B 5 A2 IR TE U | e i
SRS A AL IR Z S T S 2 AKIL

AKT USRS I H W SAEZ — o FER
Xt e L R SR R U AR B, S AL E TRl E)
DR AR AL AR AL AT o 5, AR TR 1 , DR gk
A F I RERE I TR N 2 A W AR A . JEHUR M sh
TEE PR AR MBS A FA, oA
FHIRTFAR | BEREKT AR, AKL KA 45505

JTFRERS AT AR TR, A P I, L3 30 7
IR o AR PRI L | AR | i K BEL DB £
JFTR AR FR R PR e 24 ) B 355 P 24 1 ) I
A A DR ORI I TT AE 30 AKT 9 AR,

T S — 0 I [ SRR R} 15 2 452 % 198 45 R
TE AT AR A RS A 8 LHEA T [l B 434, & B
BAAIG AKL B9 A LEART 41.92% , AR SCr, A
T 5 L 3E 2R I A Y (pediatric end-stage liver
disease model, PELD) 1153 H AR5 AKI A& A= B4 57
BRI, AKT 28 LAPRAEA T & TlE AKT 41
(7.2% H 0.8%). FEWEUEE "X 112 G5 A5
AR LA Hp B I 3l ) 2 AT SIS M, & B o
AKI B2 40.18% , FHHETE RG] .0 L K
OFHEIME | R R PSR AKD HA M EAH
Ko X TILEM A ZE , AKT Z2ARJFIET R0
SEERR R,

HEISCTFAMEIAR G AKL PRI P AEAR T
AR AKT AR, A RS AKL #
IARYFR AT ST o ARBIFFELEAS Bd BRI 2 A i 40
WIFEEER XS 512 12240 ) LT R AR 8 # i AT 1 [m g
PRI, H A LIPS AR S AKT B A0 1 00
ARIGIFRAEL S AKT f%%H . 850 R, KRG 1 4R
W AKI %4380 36.9%; CRRT 4 F AR HJE CRRT
I AEA R i B RIS 2 s CRRT AR5 HE
TR RS BT & TC I BE | FR U R A AT
Bk ZE | R & 2 355 T8 CRRT 4. R
Je BT TR 22— H R ORI 3, AN 5
FL M I 1T TR B RS AT R T A X
J R I RORE 1 T IR R AR I L B R
B NPRBEZE AL L e dE AR, 20 3 A AKT
N, FATEER], CRRT 41 18 FlE LA 8 filfe
A S5 #6407 T TR X 8 il JF 4G CRRT
R LI R — IR FARZ G 1.5(0~15.0)de $27R
JUE ARSI RAE VSR T ARAT i AR E
LA E DR #EAL , AT CRRT Jift.

CRRT J2 Il IR fi 6 A9 L v Ak 7 02—
E 4 I 2012 & 2016 4F 1 E 39 AT 53 K
B2 Bt 1Y JLRL EAE A8 21T CRRT B8 Wy 1o i 5 %
B, CRRT 7EArA MBS EOR he TH R 20y, iX
5 CRRT ] {Z A& MR 5¢. CRRT REASIHERH/1N
Gy TR MAAEAN BT, PR B BRI T Bl
Uy ORI RE LU | 2R B0, SCREH] T IREEAE |
% 2% B U1 HE B % 27 A 1F (multiple organ dysfunction
syndrome, MODS), 2 I 17 55738 25 5 fiF (acute
respiratory distress syndrome, ARDS ). HJE [l ik 28 LA
Fe— B PEEBIR IR T . ANELENFREZSMEY
JURHE E B b SRR 25— 7 s PR LA SR
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Je T SAE , PR IR 4k o 1 2 B H READ 03 RV B
WAEHETT CRRT i W ARBFFE A AKI
JNEFT CRRT A 18 Fl L A 6 B4k % T
FARBMBE TS, 3 Fl4k %k TRAIFRII 3
()4 B 2 38 B IREM i8G9 19 [R5 4 7 i Sk g
Uk R M RE IR BUE NERZ B 5 5 plseT-H 40t 7
WFARSTHE, SR HIE TR, oIS B N, 8
HEF R | 2203 T ARGE H I, e 2 ER A AR
BT AN [ AR B %) e A 22 4 ool , i RE e
AL .

LAy L 8 L 1 STt 558 RGN PRI , 2 47w
WA, B — AR I B4l LR bk B e LB I
IR R, — e B A s S Rt g,
PRI TG 2T IR Al — R U, Iy fh of A4
AMERZE A REB LA B AR 10%, /K0, 24
TETTIFARIN 5 10230 B SOHE B 1025 N 2 177 3 3K
PR B, DR, ZE YA TR0 BRI R AT — g
A A AR R KB 100 mL 2547 A9 103 1 7
G I 908 45 R I A B, SRR 5 | IS R AT TS AV [l
AN, IR R TP SE S B LA )L
(AR BTtk , I L™ %% W AE A IR AR, 5 B LG TE A
Farg. =, PLBEAIESR A ZEd . PustrI R v 2
i B LAY BT I | /IR S5 1 2
HIAG . B AR S BOLIR RS el IR &, 5t
MIEEAL FIREARES , JoH i), — B 2 BEPERTF R
ey B o b PEBBE 5 AN LA I REAS B, Bk 2l
RS, BT B St I ), MRS R AR T 7 A X
AT RERE S ST, SR LRI | B LR O
M RE A% £ B 1122, DI, ISR AR 167 AR HILEE
K, o e 2 AL 55 B AT | 4R A A TR YT X
JE &2 5 D RE R g H B AT 38 A4 1t 5 2006
PRl | 7 700 [ ) N B LA

AR ILEF A AR JG AKL 3517 CRRT
BT B R S S B P Z AT TR . L
B AS AKL B RFRE T E ARG I EAE
TN T AKI g, 2245 )L CRRT 697 IIMERE K,
CRRT BJLAYEARILTFIE CRRT L. B FAHF
FESIE, BT R B AR 4~ 33 A H L REAS
)RR B 1 AKT X 8 Lzt 399 1905 4 52 0, AR i) S Xk 1
I P2 G S5 O K ) s ] AT T BT R
At KIBEDT | E— 2 G REHLT BRI 98 A S B
FIZERZE P 7 R A2 2 rho

S 30k
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