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Abstract: Objective To investigate the application of the novel inflammatory factor adsorption column CA280 combined with low-dose

plasma exchange (LPE) in patients with acute-on-chronic liver failure (ACLF). Methods A prospective cohort study was designed, and a
total of 93 ACLF patients who were admitted to The Ninth Hospital of Nanchang from June 2023 to January 2025 were enrolled and randomly
divided into DPMAS+LPE group with 50 patients and CA280+LPE group with 43 patients. In addition to comprehensive medical treatment,
the patients in the DPMAS+LPE group received DPMAS and LPE treatment, and those in the CA280+LPE group received CA280 and LPE
treatment. The two groups were observed in terms of routine blood test results, liver function parameters, renal function markers, electrolytes,
coagulation function parameters, cytokines, adverse events, and 28-day prognosis before surgery (baseline) , during surgery (DPMAS or
CA280) , and after surgery (after sequential LPE treatment). The paired t-test was used for comparison of normally distributed continuous
data before and after treatment within each group, and the independent-samples ¢ test was used for comparison between groups ; the Wilcoxon
signed-rank test was used for comparison of non-normally distributed continuous data before and after treatment within each group, and the
Mann-Whitney U test was used for comparison between groups. The chi-square test or the Fisher’ s exact test was used for comparison of
categorical data between groups, and the Spearman test was used for correlation analysis. Results — After CA280 treatment, the ACLF
patients had significant reductions in the levels of cytokines (IL-6, IL-8, IL-10, TNF-a, and IFN-v) , liver function parameters (ALT,
AST, ALP, TBil, DBil, Alb, and glutathione reductase) , and the renal function marker urea nitrogen (all P<0.05) , and in terms of
coagulation function parameters, there were significant increases in prothrombin time, activated partial thromboplastin time (APTT) ,
thrombin time, and international normalized ratio (INR) and significant reductions in prothrombin activity (PTA) and fibrinogen (FIB) (all
P<0.05). Compared with the DPMAS+LPE group, the CA280+LPE group showed better improvements in the serum cytokines 1L-8 (Z=
-2.63, P=0.009), 11.-10 (Z=-3.94, P<0.001), and TNF-a (Z=-1.53, P=0.023), and the two artificial liver support systems had a similar
effect in improving liver function (ALT, AST, GGT, GR, TBil, and DBil) (all P >0.05) , but the CA280+LPE, group showed a significantly
greater reduction in Alb (Z=-2.08, P=0.037). CA280+LPE was more effective in reducing uric acid (Z=-2.97, P=0.003). Compared with
DPMAS+LPE, CA280+LPE treatment resulted in a significant reduction in INR (Z=-4.01, P<0.001), a significant increase in APTT (z=
-2.53, P=0.011), and significant greater increases in PTA (Z=-6.28, P<0.001) and FIB (Z=-3.93, P<0.001). There were no significant
differences in the incidence rates of adverse reactions and the rate of improvement at discharge between the two groups (all P>0.05). The
Spearman correlation analysis showed that 11.-6 was significantly correlated with WBC (r=0.22, P=0.042), TBil (+=0.29, P=0.005), and
FIB (r=-0.33, P=0.003) ; IL-8 was positively correlated with APTT (r=0.37, P<0.001) and INR (r=0.25, P=0.013) ; TNF-« was
significantly correlated with WBC (r=0.40, P<0.001) and TBil (=034, P<0.001). Conclusion Compared with DPMAS, CA280
combined with LPE can effectively clear proinflammatory cytokines and improve liver function in ACLF patients, but it has a certain impact
on Alb and coagulation function. This regimen provides a new option for the individualized treatment of ACLF and can improve the short-term

prognosis of patients, but further studies are needed to verify its long-term efficacy.
Key words: Acute-On-Chronic Liver Failure; Liver, Artificial; Cytokine Adsorption
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&1 CA2807577 3 ACLF BEFFIIEERI R NT
Table 1 Effect of CA280 therapy on liver function in patients with ACLF

eIty CA2807RY7 HI CA2807RY7 )5 SeilHiE P1H

ALT(U/L) 168.80(64.80 ~ 630.40) 100.55(52.15 ~ 286.88) 7=-5.44 <0.001
AST(U/L) 135.15(72.08 ~ 427.22) 91.60(59.22 ~ 154.15) 7=-5.40 <0.001
Alb(g/L) 31.23£3.56 25.23+2.59 1=15.01 <0.001
TBil(mol/L) 312.67+141.21 189.18+87.06 t=11.23 <0.001
DBil(wmol/L) 171.15+77.75 123.09+58.47 1=12.76 <0.001
ALP(U/L) 183.00(120.82 ~ 217.00) 156.00(122.00 ~ 187.75) 7=-2.99 0.003
GGT(U/L) 130.75(78.35 ~ 317.52) 106.15(64.75 ~ 296.43) 7=-274 0.006
GR(U/L) 90.35(73.60 ~ 115.67) 82.50(68.95 ~ 102.30) Z=-4.19 <0.001

2.2.2 CA280 7% 77 % ACLF & % B sk ey %@ CA280
1BIT A , ACLF 83 UN K BIA 7 T FEAR (P=0.01) ,{H
BT R T BITE IE 5 10 A 5 SCr  UA B3R YT Hi A UL I &
Z 5 (P{HYI>0.05) (£ 2),

FR2 CA2803R77 3T ACLF & BINRERI MM
Table 2 Effect of CA280 therapy on renal function in

patients with ACLF
iy CA2807A¥FHT  CA28034¥F)E il P1i
UN(mmol/L) 3.75 3.32 7=-2.59 0.010
(3.24~452) (251 ~4.15)
SCr(pmol/L)  65.16£19.67  64.77+21.64 (=1.01 0.319
UA(wmol/L)  150.90+78.23  141.94+66.28 (=1.51 0.139

223 CA2807 75 %F ACLF & % s sh 4 69 %71 CA280
16975 , ACLF H.% INR \PT APTT . TT #3477 i T+ , FIB
PTA BIRITRIAR, 22 S G et 3 L (P $4<0.05)
(#£3).

2.2.4 CA280 74 7 *F ACLF % % fo ikt Jo B F 49 % v
CA280 A7 J& , ACLF 8 # [ 1L-6 . IL-8 . IL-10, TNF-a Fl
IFN-y 7K -GS 7T 5 AR (P (B 141<0.05) (F24) .
2.3 CA280+LPE 5 DPMAS+LPE 74 575 ACLF % % 8% %
R

2.3.1 CA280+LPE 5 DPMAS+LPE /& 57 7] J& AT 2 48 35 4%
TAew s TFMAYT I SRAEREAIR ALT  AST .GGT .GR
TBil \DBil ZKF-_F R ARL (P {E>0.05) ,{H CA280+LPE 2
Alb Fll ALP 7K (BB AR E [ A Alb: 1.65(0.73 ~ 3.58) /L vs

£3 CA280;8¥73t ACLF B& 5 M I AL RIS NE
Table 3 Effect of CA280 therapy on coagulation function in

patients with ACLF
1515 CA2807RYFHT  CA2803AYFm 4t PIE
INR 1.58 2.34 7=-5.56 <0.001
(1.44~1.85) (1.73~2.88)
PT(s) 20.20+5.84 26.80+9.27  ;=-823 <0.001
PTA(%)  49.30+21.46 31.26+£13.27  1=8.00 <0.001
APTT(s)  41.54+9.93 98.21+33.15  ;=—7.54 <0.001
FIB(g/L) 1.60+0.54 1.54%0.45 =131 <0.001
TT(s) 21.77+2.67 76.28+43.19  ;=-5.25 <0.001

0.80 ( —1.15~2.65) g/, Z=-2.08, P=0.037; A ALP: 40.25
(16.12 ~ 62.30) U/L vs 20.00 (20.00 ~ 47.50) U/L, Z=-2.45,
P=0014] #1 %8 T DPMAS+LPE 41 , 22 5 ¥ 4 i % &
X(E 1),

2.3.2  CA280+LPE 5 DPMAS+LPE 74 77 37 /& '§- 2 4L 36 4%
Ay s CA280+LPE A7 )5 Hi# UA 3 DPMAS+LPE
ZH AR B R B 5 [ A UA: 14.10(=0.30 ~ 36.17) pmol/L vs
-0.80(~11.75 ~ 9.30) wmol/L,Z=-2.97,P=0.003], %iH SCr.
UNR YT RG22 (8 R W B i 48 it 2% 22 S5 (P 3>
0.05)(l2)

2.3.3 CA280+LPE %5 DPMAS+LPE 34 77 3] J& % fo B 3%
FREA AR AHAS T DPMAS+LPE V497, CA280+LPE i
AR T ACLF 35 19 INR[ AINR:0.35(0.27 ~ 0.56) vs
-001 (-023~028) , Z=-041, P<0.001] , 7} & T APTT
[ A APTT: -51.60 (9200 ~ —19.40) s vs —26.10 ( —41.40 ~

F4 CA280i&77 % ACLF %3 75 40 A FE F A %1
Table 4 Effect of CA280 therapy on cytokines in patients with ACLF

b CA280 38Tl CA2803RI7 7 GiiHH P{i

IL-2(pg/mL.) 1.06(0.59 ~ 1.63) 1.18(0.52 ~2.29) 7Z=-0.79 0.431
IL-6(pg/mlL.) 20.24+14.25 11.16+5.56 =421 <0.001
IL-8(pg/mL) 81.09(43.81 ~ 134.00) 50.22(26.88 ~ 79.41) 7Z=-3.79 <0.001
IL-10(pg/mL.) 8.56(6.10 ~ 10.84) 6.61(4.79 ~ 10.53) Z=-2.14 0.033
TNF-a(pg/mL) 2.00(1.65 ~ 2.68) 135 (1.12~1.77) 7=-3.75 <0.001
IFN-y(pg/ml.) 0.53(0.31 ~ 0.85) 0.46(0.29 ~ 0.93) 7=-2.24 0.025
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