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BB 2015 4F 1 7 %8 2019 4F 12 7 46 JURFESE W399 b7 (PICU) i FH NBAL 897 PALF JBLAYIG IR GORL, AU
PG AR R A K B SRR L K I AR L AN I AR E (WBC) . MLZTEE 1 (Hb), I
I (PLT), K45 2 5L (PCT)., B LB IR 3 EE (PTA ). B8 I A B 1a] (PT)., [ BRArvEAL F B (INR ). 1% 1k
HRAEE 1T BT [R) CAPTT ), 2748 25 F B (Fib ). BE RS ] (TT), SHZEER (TBil), E4ZMHLLE (DBil). [A4Z/H
212 (IBil). DBil/TBil. DBil/IBil., I JULFEF (SCr)., TR Z % 2 i (ALT), R AR 2 i (AST). 12 (SA). H iR
HH (AFP), IS HEH (ALB), BT H (PAB). R AHLHE R ML HZE Logistic 715 5 HT52 W PALF 17
NBAL 67 B LTE R FE R R 2, 2 32 108 TAERHEINZ (ROC 11ZE) 2B 45 A& B8 PR 2 S LTS 1 T
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26.38 [ 114.88+54.21,PTA:0.31+0.22 [, 0.64 +0.24,Fib (¢/L):0.82+0.78 It 1.78 +0.82, DBil/TBil: 0.57 + 0.19
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[Abstract] Objective To investigate the clinical characteristics and risk factors of pediatric acute liver
failure (PALF) treated by non-biological artificial liver (NABL), and to provide the basis for clinical diagnosis and
prognosis. Methods A retrospective study was conducted to select clinical data of children with PALF treated with
NBAL in the pediatric intensive care unit (PICU) of Children's Hospital of Nanjing Medical University from January
2015 to December 2019, including gender, age, weight, fever, vomiting, jaundice, malaise, ascites, hepatic
encephalopathy, peripheral blood white blood cell count (WBC), hemoglobin (Hb), platelet count (PLT), procalcitonin
(PCT), prothrombin activity (PTA), prothrombin time (PT), international normalized ratio (INR), activated partial
thromboplastin time (APTT), fibrinogen (Fib), thrombin time (TT), total bilirubin (TBil), direct bilirubin (DBil),
indirect bilirubin (IBil), DBil/TBil, DBil/IBil, serum creatinine (SCr), alanine aminotransferase (ALT), aspartate
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aminotransferase (AST), serum ammonia (SA), alpha fetoprotein (AFP), albumin (ALB) and prealbumin (PAB). The risk
factors affecting the prognosis of children treated with NBAL for PALF were analyzed by univariate and multivariable
Logistic regression methods, and the predictive value of each factor on the prognosis of children was analyzed by
drawing receiver operator characteristic curves (ROC curve). Results A total of 113 samples were included in the
study, of whom 74 cases survived and 39 died. Univariate analysis showed that the deceased group was younger (age:
29.56+19.78 vs. 45.70 = 31.14) and lighter (kg: 13.16 +7.26 vs. 17.37+9.33), the incidence of jaundice and hepatic
encephalopathy and WBC, PT, INR, APTT, TT, TBil, DBil, IBil, SA levels were higher [jaundice: 46.15% (18/39)
vs. 25.68% (19/74), hepatic encephalopathy: 56.41% (22/39) vs. 36.49% (27/74), WBC (X 10°/L): 19.30+5.89 vs.
12.85+3.26, PT (s): 29.14+14.32 vs. 20.15+9.38, INR: 3.44+1.15 vs. 1.75+0.81, APTT (s): 87.59 +20.75 vs.
43.54+12.22, TT (s): 28.50+6.99 vs. 20.71 +5.88, TBil (umol/L): 719.77 +109.19 vs. 176.46 +68.52. DBil (umol/L):
409.61 £89.96 vs. 123.66 +52.24, IBil (umol/L): 290.56 =45.45 vs. 52.67+18.03, SA (umol/L): 356.92 +72.29 vs.
73.31£43.28, all P < 0.05], Hb, PLT, PTA, Fib, DBil/TBil, DBil/IBil, ALB, and PAB were significantly lower [Hb (g/L):
72.33+28.91 vs. 91.98 £37.02, PLT (X 10°/L): 50.82£26.38 vs. 114.88 254.21, PTA: 0.31 £0.22 vs. 0.64 =0.24,
Fib (g/L): 0.82+0.78 vs. 1.78 +0.82, DBil/TBil: 0.57 +0.19 vs. 0.70+0.21, DBil/IBil: 1.41+0.78 vs. 2.37+0.97,
ALB (g/L): 22.4543.46 vs. 36.81 24.83, and PAB (g/L): 0.08 £0.05 vs. 0.13£0.07, all P < 0.05]. Logistic regression
analysis showed that TBil, PT, and SA were all risk factors affecting the prognosis of children treated with NBAL for
PALF [odds ratio (OR) and 95% confidence interval (95%CI) were 2.201 (1.020-7.318), 2.004 (1.506-4.472), 4.309
(1.908-5.296), with P values of 0.001, 0.032, and 0.014, respectively]. The receiver ROC curve analysis shows that
TBil, SA, and PT have certain predictive values for the prognosis of PALF patients treated with NBAL, the area under
ROC curve (AUC) were 0.870, 0.785, and 0.816, the 95%CI was 0.720-0.890, 0.708-0.814, and 0.752-0.827, the
P-values was < 0.001, 0.041, and 0.012, respectively. When the optimal cut-off value was 682.67 umol/L, 321.09 pumol/L
and 26.21 s, the sensitivity was 62.21%, 73.18%, and 69.52%, and the specificity was 82.17%, 94.63%, and 84.09%,
respectively.  Conclusion There are numerous clinical indicators to evaluate the efficacy of NBAL on PALF, but
TBil, SA, and PT 3 indicators are relatively stable, and the higher the value, the worse the prognosis.
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JLE 2 (pediam'cs acute liver failure, PALF)
S Z R G | R ) —HER G R, BHTE NS Tose
—E S, AT R B Z AV E MRS, KRR &2
% AEFRIERTEEAT 2 b i A, kb | sfe A
BB | O I 20 B 25 A A | PR B0 il 5 90 A T TR
I n] BRI o AR SV Y R R
ERFEAR B i TR AR T E o e PR AT NP
HIRIT N TP RGN AE . 00 PALF FijS (Y
PRI AR 2 2% AR WE ST 23 PALF F8 LAY Im IR
ok, i e B LIS BAE R RER IR PPH T
T B B AN {E, AT R PALF Y857 7735 A YT I
LI ER HES%
1 X&RE7GE
11 BFFOASGE 34 2015 45 1 & 2019 4F 12 AR
B JLRFFAE Wi 3795 7 (pediatrics intensive care unit,
PICU) iR Y PALF B JLVERFFFEX A
LL1 APRME: O Fi29d~14 %5 @ 4
PLAF WS Wi : T e RTINS | BE 1 ) RERE %
TG T 4E 3R KL 10, A R ik L EE i i
JELHst 8] (prothrombin time, PT)7E 15~20 s a% = Prbn
HEAL U AE (international normalized ratio, INR ){E 1.5 ~
2.0,PT>20s 5§ INR>2.0 A JCAFIERRE ; @ 17 Ak

AN T HF (non—biological artificial liver, NBAL)
MNBHZERIRTT

112 HEBRBRHE : O wbkai s ez FE s @ 3R)7 07
BRSNS A BE A NBAL ; B XyAY7 i b i
FH A it 11 ot 2 245 40 )™ o 3ok A5 (@) IR s 0l A ()
IR RE B he 25 g A ] 3

113 RS RO & B B bn e, I &
AR BE R 274G B 2 B3 St (R 1S - 202008056-1),
Xof LR BRI A 56 Y7 B RA5 5w 1 A TR 2
1.2 BFSE 0 20 - i TS B 58 L O3 S A7 TR A A
T4,

1.3 YERHISE « B0i2 PALF J BT 28 d, 3t 31 4N
IRZBAE RGN 2R 4G 7 DR
i) R AR MK | B ZERE | EOK L HTERRE . 24 4>
THETORI S BRI IS | AR BT A0S 240 i £k
(white blood cell count, WBC ). IM£T 5 A ( hemoglobin,
Hb). I /N #3145 (platelet count, PLT), [ 4L & 3
(procalcitonin , PCT). & I [ )5 0% ol (prothrombin
time activity, PTA), PT . INR ., {if £k #8358 IiL 375 i s}
[8] (activated partial thromboplastin time, APTT), £f-4
EHE (fibrinogen, Fib ) & IfiL i AT [] (thrombin time,
TT). W& R %; 2 it (alanine aminotransferase, ALT).
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K25 R i % I (aspartate aminotransferase, AST),
JBUAHZT 2 (total bilirubin, TBil ), H % HZL % (direct
bilirubin, DBil), [A#ZHZLZR (indirect bilirubin, IBil),
DBil/TBil . DBil/IBil , IfiL3# F # 1 (albumin, ALB). Rij
FH & H (prealbumin, PAB ). Il L (serum creatinine,
SCr). Hi5#H (alpha fetoprotein, AFP). [ (serum
ammonia, SA ).

14 GEitaE b3 . ] SPSS 22.0 Geit Ao sk
o THEBORAT S IR M LU EL + ARifE2E (R £s)
PR, R R THR TR IR A DL L
BUAREOCM(Qu, Q) ) FR KA U KR %E
ORI CREU AL L) Fm , R xRk, R
FHER R 243 BT g il PALF &BLT0S /Y fE R 2, 4%
2R A G LR S T Z R R Logistic 7114
ST T 32 E TAERHE T2k (receiver operator
characteristic curve, ROC f14%), 73 B 4% & 5 K 2 %)
PLAF 47 NBAL 7 (B LTUS B9 TN L. oS
K, P<0.05 H2ERA G AR L

2 7 R

2.1 ARG M2 PALF 47 NBAL 1497 i L—fi %t
B8 (R 1)« 2L AEE 113 4
L, A7 16 74 91, FE T 39 Bl
P BILAEWS RBRE  BOR L gy PR ALT

(#)  (kU/L)

Jh, Hb, PLT. PTA . Fib Y0 B F&A%, 22 54 551t
3 X (4 P<0.05). W4 PCT HH #7511+
B (P>0.05).

23 AABMHSCHR AR LB (R 3) : SAAIEA LA, AE
T~ #1 TBil, DBl IBil, SA B & J} &, i DBil/TBil ,
DBil/IBil. ALB. PAB 8] i &Ik (3 P<0.05), ™
20 ALT. AST. SCr. AFP b2 R LG #E L
(¥ P>0.05),

2.4 520 PALF 17 NBAL LTS AIFERS: P2 4
(£4): BRRSMZEFARITHE L EENA
% Logistic [0 7347, 45 R 75, TBil, PT. SA #
JEFZ M PALF 17 NBAL LS A9 00 7 78 15 Rl &R
(¥ P<0.05),

2.5 TBil. PT. SA X PALF 17 NBAL # JL i J5 #9
AN A (2 55 K 1) : ROC #h £k 53#r Bas, TBl,
SA . PT %} NBAL J4¥7 PALF LTS 24 — & Hiil
W, ¥ P<0.05 ; 45 AE#BE h 682.67 umol/L
321.09 umol/L 26.21 s B , FHABUEE 73531k 62.21%
73.18% . 69.52%, ¥F 5 £ 53 5 N 82.17% . 94.63% .
84.09% .,

%3 A EFSFHA PALF 1T NBAL ;87 2L EXISFRBIEEE (x £5)
AST TBil DBil 1Bil

DBil/TBil

(kU/L) (pmol/L) (pmol/L) (pmol/L)

ST A 45 1 PR R L
BRMIAGITFE X () P<

fAG4L 74 1.08+0.24 1.06+0.36 176.46+ 68.52 123.66+52.24 52.67+18.03 0.70+0.21
T4 39 1.77+0.31 1.31+0.53 719.77+109.19 409.61 +£89.96 290.56 +45.45 0.57+0.19

0.05 ) ; ﬁ'ﬁﬁéﬂ %\ %@?JU R ZVT,?}I\‘ R t{H 0.043 1.437 4.688 2461 8.454 4.901
N o 2 ﬁ 0.966 0.152 <0.001 0.014 <0.001 <0.001

[]B:ui N %% ~ H§ﬂ< Hf/fﬁ” Hﬁﬂ%# o ﬁﬂéﬁl . ] ALB PAB SCr AFP SA

IG5 X (4 P>0.05). A gy PBVBL D ) o) () (umol/L)

2.2 IMLEAUHIEE M RESE bR LE

G4l 74 2.37+0.97 36.81+4.83 0.13+0.07 60.47+50.06 337.71+94.40 73.31+43.28

SET72H 39 1.41+0.78 22.45+3.46 0.08+£0.05 82.98+43.60 296.57+99.45 356.92+72.29

B (82) SIERAIA B4l gy 5956

<0.001

WBC. PT,INR, APTT, TT Y5 i P

2.404 2.557 0.779 1.824
0.017 0.011 0.437 0.069

13.435
<0.001

*1 AEFSTAE PALF 1T NBAL ;857 2 LGRS BB X I5tRRI EL 8

e ke R () AR M KA MK it FEIE ESS K iR

- B Bk otk (H,x+ts) (kg,xts)  (B1(%) (HFl(%)]) (#H(%)) (#(%)) (fi(%)) (fi(%))
G4l 74 46 28  4570+31.14 17.37+9.33 24(3243) 13(17.57) 19(25.68) 58(78.38) 21(28.38) 27(36.49)
FET-ZH 39 25 14 29.56+19.78 13.16+7.26 14(3590) 6(15.38) 18(46.15) 33(84.62) 17(43.59) 22(56.41)
x/ifE 0.041 2.936 2.245 0.137 0.087 4.863 0.634 2.648 4.128
P1E 0.839 0.004 0.016 0.711 0.768 0.027 0.426 0.104 0.042

%2 AEFEFA PALF 1T NBAL 877 &)L M4HAR 5 g 45 X F5FRRIEE AR (x £ 5)

% WBC Hb PLT PCT

4]
& () (x10°L) (/L) (X 10°/L) (ug/L)

PT APTT Fib TT

PTA INR

(s) (s) (g/L.) (s)

FEGAL 74 12.85+3.26 91.98+37.02 114.88+£5421 6.48+£2.92 0.64+0.24 20.15+ 9.38 1.75+0.81 43.54+12.22 1.78+0.82 20.71+5.88

SET7#H 39 19.30+5.89 72.33+2891

50.82+26.38 7.96+3.41 0.31+022 29.14+14.32 3.44+1.15 87.59+20.75 0.82+0.78 28.50+6.99

t{H 2.239 4.620 3.532 0.516
P{H 0.026 <0.001 <0.001 0.606

2.923 6.948 6.368 7.932 3.723 3.783
0.004 <0.001

<0.001 <0.001 <0.001 <0.001
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x4 R0 PALF BUSHIER E =54

EES B 1A 5 P  OR1H 95%CI

TBil  -0.789 0.827  0.001 2201  1.020~7.318
Fib 0.301 1.066  0.089  0.893  0.418~3.740
PT -0.695 0598  0.032 2004  1.506~4.472
INR  -0.021 0256 0062 3716  2.452~8.980
SA ~1.460 1038 0014 4309  1.908~5.296
ALB  0.096 0.921 1.101 0941  0.634 ~2.448

%5 TBil.PT.SA Xf PALF 1T NBAL ;&2 )L

S =1:0hsin R =T
ik RIER A8 IR B
pz AUC SR PR Cpn kw4 ()

TBil 0.870 0.720 ~0.890 <0.001 682.67 0.44 6221 82.17
SA 0.785 0.708 ~0.814 0.041 321.09 0.68 73.18 94.63
PT 0816 0.752~0.827 0.012 2621 054 69.52 84.09

1.00

=
#
#
0.40 -
TBil (AUC=0.870)
— PT (AUC=0.816)
0.20 — SA (AUC=0.785)
— nEs
0 0.20 0.40 0.60 0.80 1.00
1 —Fi5e
1 TBil, PT. SA iill] PALF 47 NBAL J4¥7 58 JL
Wi/5 1 ROC. HiiZk
3 it i

JF & N e K e 28 B, RAEG G . i
o HEM R SR 2 T DI RE . PLAF &£
FIAER FEUFAIML 2 385, D e 2UR5 |, 15 A%
FAVR A DRT IS BRI R 25 A AIE o 6 I 400 B A A 5 P -
A:RE 1, NBAL W] 50 B A0 220l P i — D Be
SR A ) P AR T DD B AR 2 RS AL, B AR TR
A 1515 . L R 4 X NBAL Y4 YT PLAF
TR IE BRIV T T UL, (EXT A AR HLER = T
U[eEizg

294 58% (1) PALF i /N AE BH 8 XL, BH 8 9
() BBLIEABE AR S54RI SR M A
S BRI A AL A BR324 LI
LAZG Y / S5 b R AL A o 2, BT
P53 1 M2 S AE BB BT A% 24 T BU T v
e Ak L E AR 25 S BT O g

1 BT LA WL

JUZE AR 5 o 2 e 30 s v Y 1 B I, 4
PN TR IMLRE PR 7RI L 8GR IfLAE L AT SR A
ARPE | Alagille ZEA1E (Alagille syndrome, ALGS)., £k
FiAR DNA #3255 1F (mitochondrial DNA depletion
syndrome, MDS), Netherton Z5 & fiF . #4714 K%
B 9 RH 71 3% BLRE (progressive familial intrahepatic
cholestasis, PFIC), 5& K M 0 i 2 & hl b fig 45 %<
o E T I A, AWFSE AR W, ARG I
it B A PALF 3% 16 1], 29 5 WA 95 R BY 18% . 1
AR, B N ARG S T Rl 2 B AN LR 3 4
(neuroblastoma amplified sequence, NBAS) JE[K 5848
SRR 5 K AR B S P s iR g 22 40y LA
W ZEA1IE (infant liver failure syndrome, ILFS), ILFS
JE— R DL AR, FRIE R A G R A S R PE R
PEIF e 0B S S

JUEE 5 NAE S P A4S 5 T AR B A
i), JLESBU o i R o L T3t A% | b g SRk
PeEL T N 2 LTS L BFREAL, | AP 2 . A
RS T HEA THY AR B AT B BETALEEL TR,
INR . JLEZ AR R (pediatric end-stage liver
disease model, PELD) ¥F43 7K FAFIG AL, v- 4%
2 Wt ¥ K B ( y -glutamyl transpeptidase, vy -GGT)
AKF-B AR TAAIG 20 5 MFLIR . SA 25 A IHLL R Y
$ i, PT B AER WAL 8 ALT R AFP [
160 T — TG T BN B BIF S 2 A, IR0 o6E o i T
(antithrombin 1, ATII) #h, ABEHT TBil t AT LIAE A
PEAL 2 T v £85I AR 8 0 B 3000 i/ 1
fbs

5 AR A5 R, AT R, A7 TG AR
W R BE PN . WBC . Hb ., PLT, TBil,
DBil. IBil. DBil/TBil DBil/IBil, ALB. PAB. SA | PT,
HPTT . INR . Fib, TT, PTA 53014 A= R IA 5t
R

AWFFEMEE 31 AN RTEDR, B R 30T o,
21 4450 PALF BfE B N 2. DL PALF 5% 152
S AR A5 A PR 3R I R ARE A, B0 TBL,
Fib, PT.INR, SA . ALB 4§ 6 Mk 2 bR A
Logistic J5F2 , 3% 28 M 0 M e K S5 R R W, S0 28
B G AR ARXIRRE B9 3 4545 TBil, SA | PT 25
M) PALF T A7 falbsr P22, T A 2%, A b Il
RIS A H 70

AR 2 2 H b O 3 5 I RARAEE VP Al 95
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i, B % S SO A AL , KA B TORE A DA
ot o E AT JORR S | BEURR R A — 2
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KBRS R e IR P AL
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TR (0 JURR R A A R 0 A5
YRR GE R, 78 PALF AR L H, Child-
Pugh 53 . AR A (model for end-stage liver
disease, MELD) 743 . B TR #8 B 145 ( sequential
organ failure assessment, SOFA) I [# T 2% Bg B= B
(King's College Hospital, KCH) FrifE 55X} L3 20 T
TEVR T AT 5 R A

g5 LTk, CA I 28 R AR
JeAEH AT, AN R B — Y S B R Al S PR A A
M 2 B ) ) ) AT P Ok AR RE
S 6 4 T B AR F R, T i PR
S RPUE AR IS , 0 TR R AR A A
DL IR 25 AR HTA AR Z H bR nl il R
2% B AR RATHIR 5 HE— 25 WIS 0000 5 o 0 A A i

JR LR W) bR Ok R AR A 7 B LA Tl
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FlEMsR A EE I ALEAER 25 v
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