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[ Abstract] Objective To evaluate the predictive value of using cystatin c-based estimated glomerular filtration
rate (eGFR-CysC) in assessing the prognosis of hepatitis B virus-associated acute-on-chronic liver failure (HBV-ACLF)
patients treated with artificial liver support system (ALSS). Methods A total of 364 HBV-ACLF inpatients treated with
ALSS at our hospital were enrolled retrospectively in the study. The patients were divided into the survival group (n=269)
and non-survival group (n=95) according to mortality within 28 d, and their clinical information and laboratory data were
analyzed for assessing short-term prognostic values. Results Multivariate Cox regression analysis identified eGFR-CysC
as one of the independent risk factors associated with mortality within 28 days in HBV-ACLF patients (the hazard
ratio=0.987; 95% confidence interval, 0.979-0.996, P=0.003). In addition, baseline eGFR-CysC was negatively correlated
with the model for end-stage liver disease (MELD) score (r=-0.439, P<0.001), MELD plus sodium (MELD-Na) score
(r=-0.481, P<0.001) and Chronic Liver Failure Consortium ACLF (CLIF-C ACLF) score (r=—0.340, P<0.001). Receiver
operating characteristic (ROC) curve analysis showed area under the curve (AUC) of eGFR-CysC were 0.639, 0.697, 0.716,
0.749 and the best cut-off value were 70.620, 67.525, 61.725, 64.685 mL/(min-1.73 mz), respectively, for baseline value and
the first, second, and third treatment with ALSS. Conclusion eGFR-CysC could be used to assist clinical assessment of

short-term mortality in HBV-ACLF patients treated with ALSS, and has better clinical application value for dynamic

monitoring.
[Key words] Hepatitis B virus-related acute-on-chronic liver failure 28-day mortality Cystatin C-
based estimated glomerular filtration rate Artificial liver support system
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Table 1 Baseline characteristics and observational indicators of patients enrolled in the study

Item Survival group (1n=269) Non-survival group (1=95) P

Clinical characteristics
Age/yr., median (P-P,;) 42.0 (32.0-50.0) 43.0 (37.0-52.0) 0.088
Male/case (%) 240 (89.9) 90 (92.8) 0.541
Cirrhosis/case (%) 210 (78.1) 79 (83.2) 0.376
Bacterial infection/case (%) 181 (67.3) 72 (75.8) 0.154
Gastrointestinal bleeding/case (%) 30 (11.2) 12 (12.6) 0.710
Hepatic encephalopathy/case (%) 21(7.9) 25 (25.8) <0.001

Organ failure/case (%)
Liver 245 (91.1) 92 (96.8) 0.070
Kidney 4 (1.5) 6(6.2) 0.023
Coagulation 65 (24.3) 52 (53.6) <0.001
Circulation 3(1.1) 1(1.0) 1.000

Laboratory data
TBIL/(mg/dL), median (P,-P,;) 20.9 (14.8-26.4) 25.0 (20.5-31.3) <0.001
ALT/(IU/L), median (P,-P,;) 264.0 (94.5-753.0) 275.0 (107.0-803.0) 0.756
AST/(IU/L), median (P,-P,;) 198.0 (101.5-538.5) 280.0 (142.0-495.0) 0.197
TP/(g/L), median (P,;-P,;) 60.0 (55.6—-66.1) 58.3 (54.1-64.6) 0.042
ALB/(g/L), median (P,;-P;;) 33.0 (30.5-36.1) 32.2(29.7-34.9) 0.136
GLB/(g/L), median (P,-P;;) 26.7 (22.6-31.7) 25.3(21.1-29.8) 0.082
ALB/GLB (median [P,-P,] ) 1.25(1.02-1.54) 1.33 (1.03-1.65) 0.271
GGT/(IU/L), median (P,-P;) 75.0 (50.5-109.0) 66.0 (42.0-121.0) 0.640
ALP/(IU/L), median (P-P,;) 144.0 (115.5-179.0) 146.0 (117.0-174.0) 0.955
Crea/(mg/dL), median (P,-P.;) 0.84 (0.70-1.00) 0.87 (0.73-1.12) 0.098
eGFR-Crea/(mL/[min-1.73 m’]), median (P,-P;:) 105.80 (89.31-117.82) 99.18 (78.66—114.13) 0.034
CysC/(mg/L), median (P,;-P5;) 1.04 (0.92-1.18) 1.15 (0.98-1.37) <0.001
eGFR-CysC/(mL/[min-1.73 m’]), median (P,.-P;;) 79.86 (63.72-95.00) 67.73 (53.60-82.47) <0.001
INR (median [P,;-P.]) 2.1(1.8-2.5) 2.6 (2.2-3.3) <0.001
FIB/(g/L), median (P,-P,;) 1.38 (1.05-1.62) 1.12 (0.83-1.47) <0.001
ATII activity/%, median (P,-P,;) 21.6 (15.1-27.4) 19.9 (14.1-25.0) 0.211
RBC/(10"” L"), median (P:-P.s) 4.2 (3.7-4.6) 4.1 (3.7-4.5) 0.449
PLT/(10° L™"), median (P,:-P,;) 97.0 (74.0-135.0) 80.0 (57.5-116.7) 0.007
WBC/(10° L), median (P,,-P;;) 6.5 (5.1-8.4) 8.3 (6.3-11.1) <0.001
HBV-DNA/(Ig IU/mL), median (P,-P,;) 5.40 (3.83-7.12) 5.23 (3.87-6.57) 0.280
HBeAg " /case (%) 93 (34.6) 40 (42.1) 0.270

Scores (median [P,s-P.])
MELD 24.4 (22.0-27.8) 28.9 (25.5-32.4) <0.001
MELD-Na 25.0 (22.8-29.1) 30.7 (26.9-36.4) <0.001
CLIF-C ACLF 37.9 (33.1-42.4) 43.5 (39.2-46.6) <0.001

TBIL: Total bilirubin; ALT: Alanine aminotransferase; AST: Aspartate transaminase; TP: Total protein; ALB: Albumin; GLB: Globulin; GGT: y-glutamyl

transpeptidase; ALP: Alkaline phosphate; Crea: Creatinine; eGFR-Crea: Creatinine-based estimated glomerular filtration rate; CysC: Cystatin C; eGFR-CysC:
Cystatin C-based estimated glomerular filtration rate; INR: International normalized radio; FIB: Fibrinogen; AT lll: Thrombin antithrombin Ill; RBC: Red
blood cell; PLT: Platelet; WBC: White blood cell; HBV-DNA: Hepatitis B-DNA; HBeAg: Hepatitis B-e antigen; MELD: The model for end-stage liver disease;
MELD-Na: The model for end-stage liver disease plus sodium; CLIF-C ACLF: Chronic Liver Failure Consortium ACLF.
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Fig 1 Correlation analysis between eGFR-CysC and MELD score, MELD-Na score and CLIF-C ACLF score in HBV-ACLF patients

eGFR-CysC, MELD, MELD-Na, CLIF-C ACLF: Denotes the same as those in Table 1.
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Fig 2 ROC curve analysis of eGFR-Crea and eGFR-CysC for assessing
28 d mortality in patients with HBV-ACLF
eGFR-Crea, eGFR-CysC: The abbrevations denote the same as those in
Table 1. HBV-ACLF: Hepatitis B virus-related acute-on-chronic liver failure;

AUC: Area under the curve; ALSS: Artificial liver support system.
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Fig 3 Kaplan-Meier analysis was made to compare the cumulative risk for eGFR-CysC

A: Baseline eGFR-CysC; B: eGFR-CysC after the first ALSS; C: eGFR-CysC after the second ALSS; D: eGFR-CysC after the third ALSS. eGFR-CysC: The

abbreviations denote the same as those in Table 1.
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Table 2 Dynamic measurements of eGFR-CysC levels of HBV-ACLF patients based on ALSS treatment (median [P,;-P,;])

eGFR-CysC/(mL/[min-1.73 m’])

Decreased rate of eGFR-CysC (compare to baseline level)/%

Number of ALSS Survival group Non-survival group p Survival group Non-survival group P
(n=369) (n=95) (n=369) (n=95)
1 74.23 (55.86—88.64) 54.47 (34.95-71.22) <0.001 4.80 (4.25-18.67) 18.89 (4.16-34.86) <0.001
2 72.34 (56.42—-87.40) 50.79 (31.47-62.22) <0.001 7.93 (2.84-22.06) 27.68 (12.43-37.47) <0.001
3 71.46 (55.07-86.81) 50.39 (32.42-63.35) <0.001 8.91 (4.30-20.89) 25.98 (10.34-43.46) <0.001

ALSS denotes the same term as the one in Fig 2; eGFR-CysC denotes the same term as the one in Table 1.
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