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[ Abstract] Objective To apply 6 predictive models on acute-on-chronic liver failure (ACLF) patients treated
with artificial liver support system (ALSS), and to compare their assessment values for the short-term prognosis of
patients. Methods A total of 258 ACLF patients who underwent ALSS therapy between January 2018 and December
2019 were selected from the ALSS clinical database established by West China Hospital, Sichuan University, and their
clinical data and 90-day prognosis information were collected. Cox proportional hazards model was used to estimate the
association between the six predictive models, including Chinese Group on the Study of Severe Hepatitis B-ACLF
(COSSH ACLF), European Association for the Study of the Liver--Chronic Liver Failure-Consortium (CLIF-C) ACLF,
CLIF-C Organ Failure (OF), Asian Pacific Association for the Study of the Liver (APASL) ACLF Research Consortium
(AARC) ACLF, Model for End-Stage Liver Disease (MELD) and Simplified MELD (sMELD), and 90-day mortality, which
included death or receiving liver transplantation. The area under the receiver operating characteristic (ROC) curve (AUC),
Harrell's C-index and Brier scores were calculated and compared to evaluate the predictive power. Results A total of 258
ACLF patients were enrolled. Of these patients, who had a mean age of (46.2+11.7) years old, 37 (14.3%) patients were
female, 202 (78.3%) patients had a diagnosis of liver cirrhosis, and 107 (41.5%) patients died during the 90-day follow-up
period. The six predictive models all yielded higher scores for patients who died than those for patients who survived (all
P<0.001). The six predictive models were all independent risk factors for the short-term prognosis of ACLF patients
treated with ALSS (all adjusted hazard ratio [HR]>1, all P<0.001). The AUC (0.806, 95% confidence interval [CI]: 0.753-
0.853) and Harrell's C-index (0.772, 95% CI: 0.727-0.816) of COSSH ACLF were much higher than those of the five other
predictive models (all AUCs<0.750, P<0.01; all Harrell's C-indices<0.750, P<0.001). The Brier score of COSSH ACLF was
0.18 (95% CI: 0.15-0.20). The 90-day mortality of patients defined as having low risk, moderate risk, and high risk
according to the risk stratification of COSSH ACLF were 22.2%, 56.3%, and 90.2%, respectively. Conclusion The
COSSH ACLF could more accurately predict short-term prognosis in ACLF patients who received ALSS therapy, and
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could facilitate clinical decision-making.
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Table 1 Clinical data of patients
Characteristic All patients (n=258) - 90-day pro.gnosm
Mortality (n=107) Survival (n=151) P
Female/case (%) 37 (14.3) 22 (20.6) 15(9.9) 0.016
Agelyr, X£s 46.2+11.7 49.2+11.4 44.1+11.5 0.058
Liver cirrhosis/case (%) 202 (78.3) 95 (88.8) 107 (70.9) 0.001
HBV DNA"/(log10 IU/mL) 4.76 (3.50-6.57) 4.68 (3.47-6.26) 4.80 (3.51-6.68) 0.800
Causes of liver disease/case (%) 0.874
HBV infection only 194 (75.2) 81 (75.7) 113 (74.8)
Coexisting with other causes” 64 (24.8) 26 (24.3) 38(25.2)
Comorbidities'/case (%) 0.006
No 215 (83.3) 81 (75.7) 134 (88.7)
Yes 43 (16.7) 26 (24.3) 17 (11.3)
Disease severity assessment
COSSH ACLF score (X + ) 6.53+0.94 7.10+£0.95 6.12+0.68 <0.001
CLIF-C ACLF score (X + 5) 34.5+7.2 38.1+7.0 32.0+6.2 <0.001
CLIF-C OF score’ 9 (8-10) 10 (9-10) 9(8-9) <0.001
AARC ACLF score (X + 5) 9.9t1.6 10.6+1.4 9.4%1.5 <0.001
MELD score (X £ s) 26.94.8 29.3£5.3 25.243.6 <0.001
SMELD score” 1(1-2) 2(1-3) 1(0-2) <0.001
Sessions of ALSS therapy” 4.0 (3.0-6.0) 4.0 (2.0-6.0) 4.0 (3.0-6.0) 0.959

HBYV: Hepatitis B virus; ACLF: Acute-on-chronic liver failure; COSSH: Chinese Group on the Study of Severe Hepatitis B; CLIF-C: European Association for
the Study of the Liver--Chronic Liver Failure-Consortium; OF: Organ failure; AARC: Asian Pacific Association for the Study of the Liver (APASL) ACLF
Research Consortium; MELD: Model for End-Stage Liver Disease; sSMELD: Simplified MELD; ALSS: Artificial liver support system. s: Those with HBV
infection plus any one of other co-existing liver diseases were classified in this subgroup. +: Those with any one of comorbidities were classified in the
comorbidity group. #: Data were shown as median (P,;-P;;).
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Table 2 Factors associated with risks for 90-day mortality in ACLF patients

Adjusted HR* (95% CI)
Factor COSSH ACLF score CLIF-C ACLF score CLIF-C OF score  AARC ACLF score ~ MELD score SMELD score
Age 0.99(0.97-1.01)  0.96(0.94-0.98) 1.02(1.00-1.04)"  1.02(1.00-1.04)  1.01(0.99-1.03)  1.02 (1.00-1.04)
Gender
Male 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)
Female 1.32(0.79-2.19) 1.25 (0.76-2.06) 110 (0.66-1.83)  1.56(0.94-2.57)  1.95(1.18-3.23)" 1.39(0.84-2.31)

Liver cirrhosis

No 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Yes 1.68 (0.91-3.12) 2.09(1.13-3.85)"  1.89(1.02-349)"  2.16(1.17-4.01)  2.00 (1.08-3.70)"  1.91 (1.04-3.54)"
HBV DNA 1.04 (0.93-1.15) 1.01(0.91-1.12)  0.97(0.87-1.08)  1.02(0.92-1.14)  1.02 (0.91-1.14)  1.05(0.94-1.17)
Etiology

HBYV infection only 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Coexisting with other causes’  1.09 (0.69-1.72) 1.09 (0.69-1.71)  1.04(0.66-1.64)  1.09 (0.69-1.71)  0.82(0.52-1.30)  0.96 (0.61-1.51)
Comorbidities”

No 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)

Yes 1.72(1.04-2.83)"  1.54(0.94-2.51)  1.49 (0.91-2.43)  1.61(0.99-2.62)  1.71(1.03-2.82)" 1.72(1.72-2.83)"

2.73(224-332)7 116 (1.12-1.21)"7  1.75(1.49-2.04)"" 1.74 (1.52-1.99)"" 1.18 (1.13-1.22)" 2.02(1.72-2.38)""
0.91 (0.83-0.99)" 0.90 (0.83-0.98)°  0.92(0.85-1.00)"  0.85(0.78-0.93)"" 0.90 (0.82-0.98)"  0.86 (0.78-0.95)"

ACLF, HBV, ALSS, s, ¢: The notes are the same as those for table 1. HR: Hazard ratio; CI: Confidence interval. A: Multivariate Cox regression analysis

Disease severity
Sessions of ALSS therapy

includes age (continuous years), gender (female vs. male), liver cirrhosis (yes vs. no), HBV DNA (continuous log10 IU/mL), other co-existing liver diseases
(viral infections other than hepatitis B virus, alcoholic liver disease, non-alcoholic fatty liver, immune related liver disease, drug induced liver injury, and other
liver diseases), comorbidities (chronic obstructive pulmonary disease, diabetes mellitus, coronary heart disease, primary hypertension, chronic kidney disease,
and other chronic diseases), disease severity (COSSH ACLF score, CLIF-C ACLF score, CLIF-C OF score, AARC ACLF score, MELD score, sMELD score), and
sessions of ALSS therapy (continuous values). *** P<0.001, ** P<0.01, * P<0.05.
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Fig 1 Receiver operating characteristic curves of predictive models for
90-day mortality of ACLF patients
ACLF, COSSH, CLIE-C, OF, AARC, MELD, and sMELD: The notes are the

same as those for table 1.
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Table 3 Discrimination of models for 90-day mortality of ACLF patients

C-index COSSH ACLF score  CLIF-C ACLF score  CLIF-C OF score  AARC ACLF score MELD score SMELD score
AUC (95% CI) 0.806 (0.753-0.853)  0.741 (0.683-0.793)  0.692 (0.632-0.748) 0.729 (0.671-0.783) 0.739 (0.681-0.792)  0.740 (0.682-0.792)
VA 3.07 4.63 3.21 2.74 3.03

P 0.002 <0.001 0.001 0.006 0.002
Harrell's C (95% CI) 0.772(0.727-0.816)  0.710 (0.658-0.761)  0.677 (0.625-0.729) 0.711 (0.663-0.750)  0.698 (0.645-0.750) 0.707 (0.660-0.754)
t 3.61 4.71 3.26 3.65 3.58

P’ <0.001 <0.001 0.001 <0.001 <0.001

ACLF, COSSH, CLIF-C, OF, AARC, MELD, sMELD: The notes are the same as those of table 1. CI: Confidence interval. Area under the ROC curves (AUCs)

were compared using the Z test (Delong's method). Harrell's C-indices were compared using the ¢ test. +: Comparisons between COSSH ACLF score and five

other models.
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Fig 2 Calibrating COSSH ACLF score for predicting 90-day mortality of
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COSSH, ACLF: The notes are the same as those for table 1.
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Fig 3 Survival curves of ACLF patients based on risk stratification of
COSSH ACLF score

COSSH, ACLF: Note the same as table 1.
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