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Research on the application value of non-bioartificial liver support system
in adult with acute liver failure

WANG Zhen, ZHU Jingjing, LI Shaohua

(Blood Purification Room, Zhengzhou Sixth People’s Hospital, Zhengzhou 450000, Henan, China)

[ Abstract ] Objective To explore the application value of non-bioartificial liver support system (NBALSS) in adult with acute
liver failure (ALF). Methods Retrospective analysis of 92 patients with ALF admitted in Zhengzhou Sixth People’ s Hospital from
December 2023 to February 2026. According to treatment regimen, patients were divided into observation group (conventional medical
therapy +NBALSS, n=46) and control group (conventional medical therapy alone, n=46). In the observation group, plasma exchange
(PE), dual plasma molecular adsorption system (DPMAS), or a combination of PE and DPMAS were selected based on the patient’ s
condition. Liver function, coagulation function, clinical efficacy, and survival at 10 weeks post-treatment were compared between the two
groups before and after treatment. Results At 1 week and 2 weeks post-treatment, liver function indicators and coagulation function
indicators in the observation group were superior to those in the control group (all P<<0.05). At 2 weeks post-treatment, the observation
group achieved a significantly higher response rate compared with the control group (P<<0.05). At 10 weeks post-treatment, the
observation group had a significantly lower short-term mortality rate than the control group (P<<0.05). Conclusion The NBALSS can
effectively improve liver function and coagulation function in adult patients with ALF, increase treatment response rate and short-term
survival rate.
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A AR B 1 SUIBZEE (total bilirubin, TBIL) |
WEER AIE A0 A H - Bl 2055 5 PR 5, [R] B b 7
SIS BE I Y L 3 H (albumin, ALB) 55 275 4
ST, mT A I AR A T D RE O G N EREE S . H R
I PR 5 A =X A 45 PE OBUEE I 3¢ 4 1 W B &R 42
(double  plasma
DPMAS) | JH 41 Z W B} (bilirubin adsorption, BA) | Ifil
WRHE IR (hemoperfusion , HP ) A 7% 2544 i ik — i ik 1 9%
1% 1 3% A7 (continuous veno—venous hemodiafiltration ,
CVVHDF) 4§, AN [ml 58 =X PR 37 B ) o2 1) 43 F it o
P KRR AR, AT AR A T B R PR AR A
M T S NRERE A 2003 - B AN THFH A, 2=
AT 20 A PRIV FH 2256, B T R 191 5 dis
PSR 2 o ARHESEEE X NBALSS 7E LA ALF (1
I PR 7 FH R8T 2T, LAY R a2 i 16 97 5 s 114 2F
— PR IR R 2%
1 #ABEFE
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[l A5 1 299 A 2023 4F 12 H %2 2026 4F 2 H M T
BN NREBEUA N 137 6] ALF B . gh A BRI :
@ 156 ALF I FRIZBIRE ;@ 4F% 18 ~ 80 4 ;@)
RGBT ;) HAG NBALSS IR FEAE o HEBR bR -
@ G I EINAIRERE AT T AL SR & @ A IF
F O LS R GE A B 5 B B I IR M TR BOH:
b ZR G A IR s @ & AR PR s o % A0 HEAR v
IR LN 92 G TT T3 G0 WS (LN R
TG NBALSS, 46 1] ) AN E 2 (P40 52 KL
WENGYT 46 61]) . WHALPET AR AR 5 2L (body
mass index, BMI) i R S i B AR SE LR Dokt b A, 25 57
TG 42 L (P P>0.05) , LA . ARFRE
T RS T AR 7S N R B B8 B2 D3 25 W L (A5
IEC-KY=2023-16) ; AW 5 fif 1 e 44 Ak s 5RO
J&I3 M, PRI O 1 A R [ 2
1.2 Fi&
12,1 XRA

BT HNBIERBIRYT o BRI s i b
(PO RE A5 AT 03 25 (ot Ry ) 5 7™ %8 Ml
AT AAE SRR K H AR BT N R BT 5 4 R kK
e il E B E X N s AN E
I SRR 5 W DK V£ P A e A PR R R o
UKUR MK, LAAD 7888 i P55 | 2l 2 e s U Bl i

molecular  absorption  system,

JHF P B B 7K P I R B 2 28 B D) R B A 45
A HE (multiple organ dysfunction syndrome, MODS) 4
HRAE 5 B ATHUAR TE 2 IE AR S UAE | 4R 5 1 37
B 2R e S IRIT

122 WEEH

16X} R 2H JE Tl R4 NBALSS 577 . NBALSS
Ja BhABAE : 2 W RHAYT 5 7 1% 0 B 1 2l 3% stk 171
AGAk, JC NBALSS 25 S IE 5 68 R 1 s 304 i s ok 5
MR 2RSS TR SR AT 3. S EEh &
LTI IR A& B 2 R B0 Ak P s R
iE W39 B (intensive care unit, ICU) 58 %

(1) R JH Seldinger £ A 25 IRk /25 P9 e ok 2 A
XU s bk S A A S I I, R AR AT
PR RN

(2) AMRACPUEE 7 %8 - T H I XS #5735 38 i
K PUBE, B 50~ 100 Ulkg, 4 +5 7] & 10 ~20 U/
(kg-h), 30 ~ 60 738 W W75 A58 1015 7] (activated
clotting time, ACT) , H 4% 180 ~ 220 s; i ifiL i 1] % F
R T 4y A e e i P A R 2 B Wl A, Sh S T B BT
S 700 FH A, WA B B IS4 BT AR B s e b A TR
HEM,

(3) R FH I 4 Al 15 A B 28 0 4 5
TEREIARYT AT DPMAS 52036 Y7 B W) 3 2 IR 21 28 W% i
A5 M AN

(4) MR B E T M ARLERGI TR, O PE
B <3 FH T i DL 3R AT £ ) Sob 8¢ 1 T e B st 1
1L 22 3 3 1% B 100 ~ 150 ml/min, L3 2 55 i
15 ~ 30 ml/min, B #K H 1 000 ~ 2 600 ml 7 fif 7K
7k 1L 3% (fresh frozen plasma, FFP)BA AL 185
52T FACENS I, PR 4 S 1500 ~ 3 000 ml,
1~ 3 KIGIF 1% ;@ DPMAS B3 . 16 i T/ 4L
K IMAE (EL 5 1 2y B8 A X AR sl i R B 0K A, I R R
K E A 80 ~ 120 ml/min, B YK W BFF AL B ifi 3%
3000~5 000 ml, & 1~3 K7 1 ;@ PEJF 5
DPMAS #5236 ] T 1% A& 5 . TBIL 7K -4 5 £ W]
B RE IV #, 56 B PE VR 97 J5 37 BIFE 54T DPMAS
BIT, R EIRI TR 4 ~ 5 h, B 1 ~ 3 KRIGIT 1R,

TR 1L RS0 L W, % ) N B R R B
F KR AR AR, 5 15 ~ 30 2 Bh I & AR Ay AR AE , BRI
I AR [ R ST B X A P
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1.3 WEIER
1.3.1 JHFIifessts

W SRIBIT AT 6T L e KRy 2 Ja i e
TBIL . B #0217 % (direct bilirubin, DBIL) | N 2 2 &
K ¥ B B (alanine aminotransferase, ALT) M ALB
K-
132 BEMIIAESE bR

IESRIRITHT JRIT 1S KAR Yy 2 J iy P 4L BE i
i )5 s 8] (prothrombin time , PT) 1% I il Ji7 1 ) &
(prothrombin activity , PTA) .
1.3.3  IARSTRL

Z B2 R 48 7 (2018 4 i) )™ A7 4%
FIEARAETT R PEA IR T 2 J 5 i Im R YT R - 285 Wi
PRAEIR B I 22 A, T 200 B8 D2 558 1M 2y E G B2 46 b S5 ik
2R EWKIE , FE U5 5 Wi PRAE AR 70 Wl , T 2
AE BE LD REOCHEAR PRI BE A — i B B [l T (H R

KB EFEEHRUE , FE el s AR B F R bR HESUN TE
FRRek b g, e IR AR (%) = (AP 015 +
MR 155 Bx 100%
1.3.4 AAfFHEDL

DL RN TG e S R T, e e B
1GIT 10 G I AARIRAS S se T %,
14 SFitEFHE

A B0 24 2% FH SPSS 26.0 #EAT AL . £ 1F 25
PERE I, A7 A 15 0 A 19 11 R DL X Kl o 2
(ws) 2R, 2 8] F AR M ST PR AR o A 560 5 14507
PLLBI (%) 1387, 18] HL SR ) )2 K 50 Fisher i D)
WL, P<0.05 hESAHGIFE X,
2 G#HR
2.1 THARFIREERREL

WELAIRYT 1 JE )G 6T 2 85 I Ui Re e br ) 2
FILT XA (B P<0.05) (K1),

R FAMIIEEIEFRLEL (v2s)

25 Hsf [ 158 WEEH (n=46) XTHEZH (n=46) ! P

YRIT R 372.45+28.47 375.28+16.49 -0.583 0.561
TBIL (wmol/L) BIT LA 272.34+20.56 305.67+18.43 -8.187 <0.001
YRIT 2 G 228.46+16.24 258.74+17.87 -8.505 <0.001

JRITHT 237.84+17.59 238.54+18.45 -0.186 0.853
DBIL (pmol/L) HIT LA 179.56+16.32 198.43+15.78 -5.638 <0.001
VBIY 2 R 142.12+15.26 165.54+15.67 -7.262 <0.001

IBITHT 234.34122.55 233.61+22.35 0.156 0.876

ALT (U/L) I 1R 175.43+18.67 197.30+17.88 -5.738 <0.001
BIT 2 G 126.57+17.46 155.39+15.40 -8.396 <0.001

IRITHT 31.48+4.15 31.27+4.23 0.240 0.811

ALB (g/L) WIT R R 34.54+3.96 32.48+3.89 2517 0.014
WY 2R )G 38.49+4.38 34.24+3.57 5.101 <0.001

F: TBIL: BHZIZE; DBIL: EIEMAE; ALT: WRRZILEHE; ALB: A&,

2.2 TWHARRIMINAEFSFRELER
BIF VRS 69T 2 5, WAL PT . PTA $1 F

XFHRZH (¥ P<0.05)(F2).
xR2 WA MINEETEIREEEL (hxs)
- ML X HAZ
2H 5 D - -
251 s [E] 255 (nedb) (n—46) t P
JBITHT 26.85+5.64  26.57+5.79 0235  0.815
PT (s) JAJF 1) 20.33+4.10 23.17+4.56 -3.141  0.002
RIT2 )G 16.52+3.28  20.6424.56 -4.975 <0.001
JRITRT 35.57+8.93  35.80+8.68 -0.125  0.901

PTA (%) J&J7 18 50.33x12.45 43.21£10.67 2.945  0.004
BRI 2 )G 69.54+18.45 50.54+13.28  5.669 <0.001

PE: PT: BEMNGRATIL; PTA: BEOARFIREIE .
23 FHEBAWEMEHPLTELE
97 2 ), LA A RCR 38 s T4 IR 2

(P<0.05) ;7697 10 il J5 , WA 41 4 B0 T I S5 AIG

TR (P<0.05)(£3).

£ FARNERESNTECELE
A o w0
" B U323 TR AR G-
B ) o0 ) o ) ) ELE
(er?i’;gfg) 9 (19.57) 32 (69.57) 5 (10.87) 89.13% 8.70
(inﬁff) 2 (4.35) 30 (65.22) 14 (30.43) 69.57 30.43
v 5373 6.907
P 0.020 0.009

T SHREE (T2 ARUERD MR EERH @R
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ARG, WS 18T 2 8 5 IFEh e 5 BE i 1)
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REAE bR I8 T X R4, UE 52 NBALSS ] A7 &40 4% i
TR I P R IR A . PE G R e I 3% T BR
TBIL J % 2 , [A] i #h 78 FFP, 3X — i R el G T
MR K 5 E 45 SRR AR, B iEAE
T TBIL X i 44t A 8 2 R 4 451 175 S % e 928 22 e i 41
il s #NFE Y FFP S5 T DR M il 7 (1 B 1 M b
FEVATT YR, A AN AR Q5 T 447 DPMAS
3 3o W B AR ET 3R R AR M A oG, BHL DRI 8 A — 358 1 2 36¢
() 2 A S 5 1 D R, AN AR I e AR, 3 6 T K
S SR I T RE S K A B8R g B i YR A
4% B o A 9% T X fE BB R T PE P B
DPMAS Bt G 82, 20858 X1 3F P A e R i 7 2 &
= ST D BE BRSPS AL : PE LSBT BR
KoFERNRIER G Y, IFPes kb 5888 i K+
ALB 2505 18043, 5 22 DPMAS VA7 811 A %
(1) N PR EE s DPMAS Wi — 25 BR BT B TBIL S R A
JoT, SR PE PR R T RBAEAE I BE R R
AMWFTEUESE , WES LA RACR e 35 5 X R4, H
IRYT 10 J8 5 8 AR T i AR T X IR AL i — 22 57
AN Ty 5 1 ) RE B8 bR 0 0 I R
5, BRI T NBALSS 1E 2 M 452 36 7 76 BT ALF [
Z i B I Re v R T A ORI ALF B A 4R
s P S I US4 F | 30 A 40 K R FE N B
ML Ko 4= B SERE 2R 3 5 45 A BB T, o ikt i
Joe 2 IR K R AR e K 2 T RE
Uy o B HLNEHAYT B AR AL Al AR Ay SRR (AHELL
PRI N 5 B R B fr 5 ROE KR . IRBTRYT AR
TEA R TBIL B[R] B, 38 AT A T B 4 A o,
S 3 U K g L I TG A R G 1) Ak e P A
1, SE T B A B 25 E SR AR S i
RAF, RPFEMELAIRIT 10 A5 e TR B &
I F X5 FR2H, S B T NBALSS 76 A BF 5% 0 B LTS
FER K 1A A X 2R TR M AR 0 T R 34, B
SRR IS G TBIL AR = HLA I B B R AE W

PE J¥ 51 DPMAS fYEK & J7 28 T fig HAT B 4 ) i 18
i A

25 I NBALSS A A & el i ALF £ 25 1 -2
fiE 55 8E 1M D AE , ITHE AT A AR AU A AR R
ARHFGEAE Ay B [RUEPERIF 5, BEAS A B, T RES
AR Y , AR T5 AT E L RARAR (22 ol (1 B
X BRI ke i — 2P R4 1l
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