Name of Journal: World Journal of Hepatology
Manuscript NO: 72746
Manuscript Type: ORIGINAL ARTICLE

Observational Study
Modified EASL-CLIF criteria that is easier to use and perform better to prognosticate acute-on-chronic liver failure

Thuluvath PJ et al. A modified EASL-CLIF criteria

Paul J Thuluvath, Feng Li

Paul J Thuluvath, Feng Li, Institute of Digestive Health and Liver Diseases, Mercy Medical Center, Baltimore, MD 21202, United States

Paul J Thuluvath, Department of Medicine, University of Maryland School of Medicine, Baltimore, MD 21202, United States

Author contributions: Thuluvath PJ contributed to the study concept, design, analysis, interpretation of data, and drafting of the manuscript; Li F did the statistical analysis, contributed to the interpretation of data, and drafted the statistical part of the manuscript.

Corresponding author: Paul J Thuluvath, FAASLD, AGAF, FACG, FRCP, Professor, Institute of Digestive Health and Liver Diseases, Mercy Medical Center, 301 Saint Paul Place, Baltimore, MD 21202, United States. thuluvath@gmail.com

Received: October 26, 2021
Revised: January 1, 2022
Accepted: January 29, 2022
Published online: February 27, 2022

 2 / 2

Abstract
BACKGROUND
We have recently shown that the European Association for the Study of the Liver-Chronic Liver Failure Consortium (EASL-CLIF) criteria showed a better sensitivity to detect acute-on-chronic liver failure (ACLF) with a better prognostic capability than the North American Consortium for the Study of End-Stage Liver Disease criteria. 

AIM
To simplify EASL-CLIF criteria for ease of use without sacrificing its sensitivity and prognostic capability. 

METHODS
Using the United Network for Organ Sharing data (January 11, 2016, to August 31, 2020), we modified EASL-CLIF (mEACLF) criteria; the modified mEACLF criteria included six organ failures (OF) as in the original EASL-CLIF, but renal failure was defined as creatinine ≥ 2.35 mg/dL and coagulation failure was defined as international normalized ratio (INR) ≥ 2.0. The mEACLF grades (0, 1, 2, and ≥ 3) directly reflected the number of OF. 

RESULTS
Of the 40357 patients, 14044 had one or more OF, and 9644 had ACLF grades 1-3 by EASL-CLIF criteria. By the mEACLF criteria, 15574 patients had one or more OF. The area under the receiver operating characteristic (AUROC) for 30-d all-cause mortality by OF was 0.842 (95%CI: 0.831-0.853) for mEACLF and 0.835 (95%CI: 0.824-0.846) for EASL-CLIF (P = 0.006), and AUROC for 30-d transplant-free mortality by OF was 0.859 (95%CI: 0.849-0.869) for mEACLF and 0.851 (95%CI: 0.840-0.861) for EASL-CLIF (P = 0.001). The AUROC of 30-d all-cause mortality by ACLF grades was 0.842 (95%CI: 0.831-0.853) for mEACLF and 0.793 (95%CI: 0.781-0.806) for EASL-CLIF (P < 0.0001). The AUROC of 30-d transplant-free mortality by ACLF was 0.859 (95%CI: 0.848-0.869) for mEACLF and 0.805 (95%CI: 0.793-0.817) for EASL-CLIF (P < 0.0001). 

CONCLUSION
Our study showed that EASL-CLIF criteria for ACLF grades could be simplified for ease of use without losing its prognostication capability and sensitivity. 
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Core Tip: There is no consensus on the best definition for acute-on-chronic liver failure (ACLF). The most common definition used in the literature is the one proposed European Association for the Study of the Liver-Chronic Liver Failure Consortium (EASL-CLIF) consortium. One problem with those criteria is that it is not very user-friendly. We have shown that EASL-CLIF criteria for ACLF could be simplified without losing its sensitivity and ability to prognosticate 30-d all-cause and transplant-free mortality. We believe that modified EASL-CLIF criteria; the modified criteria that we propose are easier to use than the EASL-CLIF criteria and also have a better prognostic capability.



INTRODUCTION
Acute on chronic liver failure (ACLF) is associated with one or more organ failures (OF) and a very high short-term mortality[1-4]. Although more than 13 different definitions of acute-on-chronic liver failure (ACLF) have been proposed, the three commonly used criteria were those proposed by the Asian Pacific Association for Study of Liver Diseases (APASL), the European Association for the Study of the Liver-Chronic Liver Failure Consortium (EASL-CLIF) and the North American Consortium for the Study of End-Stage Liver Disease (NACSELD)[5-9]. In a recent study, we have clearly shown that EASL-CLIF criteria have a better sensitivity and a better ability to predict short-term, all-cause, and transplant-free mortality when compared to the NACSELD criteria[10]. In that study, only 15.3% of those with EASL-CLIF ACLF grade 1-3 met ACLF by NACSELD criteria. Moreover, only less than half of those with EASL-CLIF ACLF grade 3 had ACLF by NACSELD criteria. In addition, the 30-d transplant-free mortality in those with no organ failure by NACSELD was 2.7%, but when the same group was stratified by EASL-CLIF grades 0-3, the mortality rates were 1.5%, 10.5%, 43.5%, and 86%, respectively. There has been a comparative study of EASL-CLIF and APASL criteria using a large Veteran Affairs administrative dataset. In that study, 76.1% of patients with EASL-CLIF ACLF did not fulfill APASL criteria for ACLF[11]. In the same study, the 30-d mortality was 37.6% in those who met the EASL-CLIF criteria suggesting that the APASL criteria missed 75% of patients with ACLF with a very high short-term mortality. Based on the above observations, we believe that EASL-CLIF criteria are superior to NACSELD or APASL criteria to identify ACLF with a very high 30-d mortality. 
One of the major criticisms of the EASL-CLIF criteria is that it is not very user-friendly. The EASL-CLIF stratifies patients into four grades (0-3) based on the number of OF, including liver, kidney, brain, coagulation, respiration, or circulation. The differences between EASL-CLIF ACLF grades and EASL-CLIF OF scoring can also result in some confusion, especially with the interpretation of no ACLF and ACLF-grade 1. The objective of our study was to determine whether EASL-CLIF grades of ACLF could be simplified without sacrificing its sensitivity and prognostic capabilities. 

MATERIALS AND METHODS
We utilized the national data from the United Network for Organ Sharing (UNOS) for all adults (≥ 18 years) who were listed (n = 53765) for liver transplantation (LT) in the United States between January 11, 2016, to August 31, 2020. During this study period, MELD-Na (model for end-stage liver disease-sodium) was utilized for organ allocation on January 11, 2016, and there were no major policy changes. Patients were excluded if they were listed as status 1, 1A, or 1B (n = 1264), for multi-organ transplantation (n = 3179), re-transplantation (n = 607) or for live donor LT (n = 1421). We also excluded those who received MELD- exception points (n = 8886) and those with missing information on MELD-Na or serum sodium (n = 14) or hepatic encephalopathy stage (n = 53) (Supplementary Figure 1). 
We collected clinical characteristics, biochemical parameters such as albumin, bilirubin, international normalized ratio, creatinine, MELD-Na, and the prevalence of OF as defined by EASL-CLIF criteria. We graded ACLF as described by EASL-CLIF into Grade 0, or those patients without any OF or single non-kidney OF, Grade 1a (renal failure), Grade 1b (single non-kidney OF, creatinine 1.5-1.9 mg/dL, and/or mild hepatic encephalopathy), Grade 2 (two OFs), and Grade 3 (three or more OFs)[3]. For this study, we combined 1a and 1b grades as 1. The only deviation of our definition from EASL-CLIF criteria was on respiratory failure as we did not have access to PaO2 or FIO2 and hence used mechanical ventilation as evidence of respiratory failure. We initially assessed the prevalence of type and frequency of OF using EASL-CLIF. Using the same dataset, we developed modified criteria as described later under 'model development'.  Patients were followed until the event date or were censored at the end of 30-ds after listing. Our primary objective was to develop an 'easy to use' model, by modifying the EASL-CLIF criteria, with a better short-term (30-d mortality) prognostic capability. 

Outcomes of interest
The primary outcomes of interest were the differences in the prevalence of ACLF grades by EASL-CLIF and mEACLF criteria and the observed 30-d all-cause and transplant-free mortality rates using EASL-CLIF criteria and newly developed modified EASL-CLIF (mEACLF) criteria.

Model development
To improve the EASL-CLIF criteria, we determined the best cutoff values for serum creatinine and international normalized ratio (INR) associated with higher mortality. We used a subset of patients (n = 1445) with information on glomerular filtrations rate (GFR) to determine the best cutoff values for serum creatinine levels. The inclusion of GFR data in the UNOS registry was proposed for those with GFR less than 20 mL/min by the Simultaneous Liver Kidney working group in 2015[12]. We used those GFR values to identify the best cutoff values of serum creatinine by smooth regression analysis. The smooth regression analysis showed that serum creatinine ≥ 2.35 mg/dL is the optimal cutoff value (Supplementary Figure 2). 
After identifying the best serum creatinine value, we identified the optimal INR cutoff; INR 2.0 had an area under the receiver operating characteristic (AUROC) of 0.842 (95% confidence interval 0.831-0.853) to prognosticate 30-d all-cause mortality for coagulation failure by logistic regression after fixing serum creatinine values at ≥ 2.35. We further confirmed the best INR value for the coagulation failure by fixing other organ failures as follows (bilirubin ≥ 12 mg/dL, creatinine ≥ 2.35 mg/dL, HE = 3-4, circulation support = yes, respiration support = yes) by logistic regression. Based on these results, INR ≥ 2.0 was chosen to diagnose coagulation failure.
Using the above values, we then developed a modified 6-organ failure criteria mEACLF (Table 1). In the mEACLF, renal failure was defined as serum creatinine ≥ 2.35 mg/dL (instead of ≥ 2.0 mg/dL of EASL-CLIF criteria) or on renal dialysis. Coagulation failure was defined as INR ≥ 2.0 (instead of 2.5 as per EASL-CLIF criteria). We further simplified the mEACLF grades to directly reflect the number of OF without over-emphasizing serum creatinine levels and without sub-classifying grade 1 into 1a and 1b. The proposed mEACLF grade are as follows: Grade 1 = 1 OF, Grade 2 = 2 OF and Grade 3 = 3 or more OF (Table 1). 
We compared our new mEACLF criteria with the original EASL-CLIF criteria by looking at the distribution of OF, ACLF grades, and 30-d all-cause and transplant-free mortality rates. 

Statistical analysis
The demographic characteristics are summarized as mean and standard deviation for continuous variables or frequency for categorical variables. Logistic regression was performed to compare AUROC for 30-d all-cause and transplant-free mortality based on the EASL-CLIF and mEACLF criteria. 
Being a de-identified national dataset, institutional review board (IRB) approval was waived. 

RESULTS
Of the 40357 patients who were eligible for the study, 14044 had one or more OF and 9644 ACLF grades 1-3 by EASL-CLIF criteria. Patients’ characteristics stratified by ACLF and no ACLF are shown in Supplementary Table 1. 

Modified ACLF criteria for OF and ACLF grades
Using the mEACLF criteria, 15574 patients had one or more OF. The comparative clinical characteristics of patients with and without ACLF stratified by mEACLF criteria are shown in Table 2. The direct comparison of patients with one or more OF identified by mEACLF (n = 15574) and EASL-CLIF (n = 14044) is shown in Table 2. 

Comparison of EASL-CLIF and mEACLF organ failures
The comparative prevalence of OF by EASL-CLIF and mEACLF criteria are shown in Table 3. There were some differences in the number of patients with OF between EASL-CLIF and mEACLF; 2086 patients with no OF by EASL-CLIF criteria were identified with one OF by mEACLF, and this resulted from a lower threshold for INR with the revised criteria. The 30-d mortality in these 2086 (one OF by mEACLF) patients was 3.4% compared to 1.4% in the EASL-CLIF no OF (n = 26313) group. Similarly, 556 patients with one OF by EASL-CLIF were identified with no OF by the revised criteria, and this resulted from a higher threshold for serum creatinine with the new criteria. The 30-d mortality in these 556 patients was 4.1% compared to 5.8% in the EASL-CLIF one OF (n = 7699) group.
The 30-d mortality rates by OF by both criteria are shown in Figure 1A. The 30-d transplant free mortality rates are shown in Figure 1B. The AUROC for 30-d all-cause mortality by OF was 0.842 (95%CI: 0.831-0.853) for mEACLF and 0.835 (95%CI: 0.824-0.846) for EASL-CLIF (AUROC contrast estimation 0.0072, 95%CI: 0.00208 - 0.0123, P = 0.006) (Figure 1C). AUROC for 30-d transplant-free mortality by OF was 0.859 (95%CI: 0.849-0.869) for mEACLF and 0.851 (95%CI: 0.840-0.861) for EASL-CLIF (AUROC contrast estimation 0.0085, 95%CI: 0.00329 - 0.0136, P = 0.001) (Figure 1D).

Comparison of EASL-CLIF and mEACLF grades 
There were some discrepancies between the EASL-CLIF grades and mEACLF grades and their corresponding 30-d all-cause mortality rates. 1372 patients who were classified as grade 0 by the EASL-CLIF ACLF were grades mEACLF grade 2, and 30-d all-cause mortality of these 1372 patients was 10.2% as compared to 2.0% in those with EASL-CLIF grade 0 group (n = 30,713) (Table 4). There were outliers in the mEACLF group in terms of 30-d mortality, including 229 patients with grade 1 (EASL-CLIF grade 2) with a mortality of 13.1%, which was higher than grade 1 mEACLF mortality of 4.7% and 152 patients with mEACLF grade 2 (grade 3 by EASL-CLIF) with a mortality of 21.7% which was higher than mEACLF grade 2 mortality of 11.7%. 
The 30-d mortality rates by grades by both criteria are shown in Figure 2A. The 30-d transplant-free mortality rates are shown in Figure 2B. The AUROC of 30-d all-cause mortality by grades was 0.842 (95%CI: 0.831-0.853) for mEACLF and 0.793 (95%CI: 0.781-0.806) for EASL-CLIF. These differences were highly significant (P < 0.0001, Figure 2C). The AUROC of 30-d transplant-free mortality was 0.859 (95%CI: 0.848-0.869) for mEACLF and 0.805 (95%CI: 0.793-0.817) for EASL-CLIF (P < 0.0001, Figure 2D).

DISCUSSION
Our study showed that EASL-CLIF criteria for ACLF grades could be simplified for ease of use without losing its sensitivity. The mEACLF criteria that we propose are also better than the EASL-CLIF grades to prognosticate 30-d all-cause and transplant-free mortality. Both criteria showed low 30-d mortality in those with 0-1 OF, and the mortality increased progressively with an increase in the number of OF. Similar observations were also made for ACLF grades with low mortality with grade 1 and a two-fold difference in mortality between grades 2 and 3. 
Few patients in our study will be graded zero by EASL-CLIF but grade 1-2 by mEACLF. This discrepancy is mainly because the EASL-CLIF will grade a single non-kidney organ failure patient as EASL-CLIF grade zero if the serum creatinine < 1.5 mg/dL. The differences in the threshold for INR to classify as coagulation failure also may have contributed to some of the discrepancies. Interestingly, the 30-d all-cause mortality in the group (n = 1372) with grade 2 mEACLF and grade 0 by EASL-CLIF was 10.2%, 5-fold higher than the mortality rates of 2.0% for the cohort with EASL-CLIF grade 0. The number of outliers with higher mortality than their group mortality was fewer in the mEACLF cohorts when stratified by EASL-CLIF grades. These observations may suggest that mEACLF is perhaps as accurate or perhaps better in terms of mortality risk stratification. The AUROC showed consistently better prognostic ability with mEACLF than EASL-CLIF by organ failures or grades for both 30-d all-cause mortality and transplant-free mortality. 
There are a few limitations to our study. Our observations are based on a retrospective analysis of an administrative dataset. Therefore, our observations need to be corroborated in a large and independent dataset. Nevertheless, we had an opportunity to develop the model based on approximately 15000 patients with organ failures from a prospectively maintained administrative dataset that included approximately 40000 patients with end-stage liver disease awaiting a liver transplant. It could be argued that these patients were selected after extensive workup for liver transplantation and may not be a true reflection of ACLF patients seen in the community. Moreover, liver transplantation is a confounder in this study. We believe that these are legitimate limitations of our study and it is also true for most studies of ACLF as they are done in mostly academic centers. It is also challenging to do a study of this nature in patients who are not listed for liver transplantation. Our study population came from the entire country and therefore truly reflects the transplant population with ACLF. The UNOS dataset did not have information about PaO2, FIO2, or mean arterial pressure (MAP), and we had to use the predefined variables in the UNOS dataset for the respiratory and circulatory system failure. We do not believe that the availability of those data would have made any meaningful differences in our observations[10].

CONCLUSION
In summary, we have shown that EASL-CLIF criteria for ACLF could be simplified without losing its sensitivity and its ability to prognosticate 30-d all-cause and transplant-free mortality. We and others have recently shown that EASL-CLIF criteria are far more sensitive to detect ACLF than both APASL and NACSELD criteria. We believe that the mEACLF criteria that we propose are easier to use than the EASL-CLIF criteria and also have a better prognostic capability. We hope our mEACLF criteria could be adopted by the hepatology community to advance this field. 

ARTICLE HIGHLIGHTS
Research background
There is no consensus on the definition of acute on chronic liver failure. We had recently shown that the definition proposed by the European Association for the Study of the Liver-Chronic Liver Failure Consortium (EASL-CLIF) is more sensitive to identify acute on chronic liver failure and has a better ability to predict all-cause and short-term mortality than that were proposed by the North American Consortium for the Study of End-Stage Liver Disease. 

Research motivation
One of the major criticisms of EASL-CLIF criteria is that it is more complicated to use in clinical practice.

Research objectives
In this study, using a large dataset, our objective was to develop an easier to use model that will be easier to use in clinical practice.

Research methods
We initially assessed the prevalence of type and frequency of organ failures (OF) using EASL-CLIF. Using the same dataset, we developed modified criteria as described later under 'model development'. Patients were followed until the event date or were censored at the end of 30-ds after listing. To improve the EASL-CLIF criteria, we determined the best cutoff values for serum creatinine and international normalized ratio (INR) that were associated with higher mortality. We used a subset of patients (n = 1445) with information on glomerular filtrations rate to determine the best cutoff values for serum creatinine levels. After identifying the best serum creatinine value, we identified the optimal INR cutoff. Using the above values, we then developed a modified 6-organ failure criteria modified EASL-CLIF (mEACLF). We compared our new mEACLF criteria with the original EASL-CLIF criteria by looking at the distribution of OF, acute-on-chronic liver failure (ACLF) grades, and 30-d all-cause and transplant-free mortality rates. 

Research results
The area under the receiver operating characteristic (AUROC) of 30-d all-cause mortality by ACLF grades was 0.842 (95%CI: 0.831-0.853) for mEACLF and 0.793 (95%CI 0.781-0.806) for EASL-CLIF (P < 0.0001). The AUROC of 30-d transplant-free mortality by ACLF was 0.859 (95%CI: 0.848-0.869) for mEACLF and 0.805 (95%CI: 0.793-0.817) for EASL-CLIF (P < 0.0001). 

Research conclusions
Our study showed that EASL-CLIF criteria for ACLF grades could be simplified for ease of use without losing its prognostication capability and sensitivity. 

Research perspectives
To advance ACLF research in a meaningful manner, it is essential to have easy-to-use criteria. We believe that the modified EASL-CLIF criteria are an important step in that direction.
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Figure 1 All-cause and transplant free mortality rates, and the area under the receiver operator characteristics, stratified by the number of organ failures by European Association for the Study of the Liver-Chronic Liver Failure Consortium acute-on-chronic liver failure and modified European Association for the Study of the Liver-Chronic Liver Failure Consortium criteria. A: All-cause mortality stratified by the number of organ failures by European Association for the Study of the Liver-Chronic Liver Failure Consortium (EASL-CLIF) acute-on-chronic liver failure (ACLF) and modified EASL-CLIF (mEACLF) criteria; B: Transplant-Free Mortality stratified by the number of organ failures by EASL-CLIF ACLF and mEACLF criteria; C: Area under the receiver operating characteristic (AUROC) for all-cause mortality by the number of organ failures by EASL-CLIF ACLF and Meaclf; D: AUROC for transplant free mortality by the number of organ failures by EASL-CLIF ACLF and mEACLF. EASL-CLIF: European Association for the Study of the Liver-Chronic Liver Failure Consortium; mEACLF: modified EASL-CLIF; ROC: Receiver operating characteristic.
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Figure 2 Figure title All-cause and transplant free mortality rates, and the area under the receiver operator characteristics, stratified by acute-on-chronic liver failure grades by European Association for the Study of the Liver-Chronic Liver Failure Consortium acute-on-chronic liver failure and modified European Association for the Study of the Liver-Chronic Liver Failure Consortium criteria. A: All-cause mortality stratified by European Association for the Study of the Liver-Chronic Liver Failure Consortium (EASL-CLIF) acute-on-chronic liver failure (ACLF) grades and modified EASL-CLIF (mEACLF)  grades; B: Transplant-free mortality stratified by EASL-CLIF ACLF grades and mEACLF grades; C: AUROC for all-cause mortality by the EASL-CLIF ACLF grades and mEACLF grades; D: AUROC for transplant free mortality by the EASL-CLIF ACLF grades and mEACLF grades. EASL-CLIF: European Association for the Study of the Liver-Chronic Liver Failure Consortium; mEACLF: Modified EASL-CLIF; ROC: Receiver operating characteristic.


Table 1 The definitions of modified the European Association for the Study of the Liver-Chronic Liver Failure Consortium organ failures and grades
	Definition of mEACLF organ failures

	Liver 
	Bilirubin ≥ 12 mg/dL

	Coagulation
	INR ≥ 2.0

	Brain
	Hepatic encephalopathy grade 3-4

	Kidney
	Serum creatinine ≥ 2.35 mg/dL or renal replacement

	Heart
	On vasopressors

	Respiration
	On mechanical ventilation

	Definition of mEACLF grades

	Grade 1
	Any one organ failure

	Grade 2
	Any 2 organ failures

	Grade 3
	Any 3 or more organ failures


mEACLF: Modified the European Association for the Study of the Liver-Chronic Liver Failure Consortium; INR: International normalized ratio.


Table 2 Characteristics of patients with the European Association for the Study of the Liver-Chronic Liver Failure Consortium and modified the European Association for the Study of the Liver-Chronic Liver Failure Consortium organ failures
	[bookmark: IDX][bookmark: RANGE!A1]Variable
	Response
	All (n = 29618)
	EASL-CLIF (n = 14044)
	mEACLF (n = 15574)
	P value

	Age
	mean ± SD
	52.9 ± 11.6
	52.9 ± 11.7
	52.9 ± 11.8
	0.46

	Gender, n (%)
	Female
	[bookmark: RANGE!C3]11803 (40)
	5601 (40)
	6202 (40)
	0.92

	Race, n (%)
	White
	20059 (68)
	9484 (68)
	10575 (68)
	0.95

	
	Black
	2530 (9)
	1215 (9)
	1315 (8)

	[bookmark: RANGE!A6]
	Hispanic
	5242 (18)
	2496 (18)
	2746 (18)

	[bookmark: RANGE!A7]
	Asian
	1129 (4)
	[bookmark: RANGE!D7]540 (4)
	589 (4)
	

	
	Others
	658 (2)
	309 (2)
	349 (2)
	

	Etiology, n (%)
	HCV
	3661 (12)
	1730 (12)
	1931 (12)
	0.87

	
	Alcohol
	12537 (42)
	5909 (42)
	6628 (43)

	
	HCV + Alcohol
	353 (1)
	165 (1)
	188 (1)
	

	
	Cryptogenic
	1507 (5)
	712 (5)
	795 (5)
	

	
	Others
	11560 (39)
	5528 (39)
	6032 (39)

	Bilirubin
	mean ± SD
	13.8 ± 12.5
	14.1 ± 12.7
	13.4 ± 12.3
	0.001

	Creatinine
	mean ± SD
	2.11 ± 1.79
	2.19 ± 1.81
	2.03 ± 1.77
	< 0.001

	INR
	mean ± SD
	2.30 ± 1.12
	2.29 ± 1.15
	2.30 ± 1.08
	< 0.001

	Encephalopathy, n (%)
	Grade 3-4
	7088 (24)
	3544 (25)
	3544 (23)
	< 0.001

	Respiration, n (%)
	Yes
	1598 (5)
	799 (6)
	799 (5)
	0.03

	Circulatory, n (%)
	Yes
	2684 (9)
	1342 (10)
	1342 (9)
	0.005

	MELD-Na
	mean ± SD
	29.9 ± 8.1
	30.2 ± 8.2
	29.7 ± 8.0
	< 0.001

	Albumin
	mean ± SD
	3.10 ± 0.74
	3.12 ± 0.74
	3.08 ± 0.74
	< 0.001

	Ascites, n (%)
	Moderate
	13357 (45)
	6456 (46)
	6901 (44)
	0.02


INR: International normalized ratio; EASL-CLIF: European Association for the Study of the Liver-Chronic Liver Failure Consortium; mEACLF: Modified EASL-CLIF; HCV: Hepatitis C virus; MELD: Model for End-stage Liver Disease.


Table 3 The distribution of patients by the number of organ failure by the European Association for the Study of the Liver-Chronic Liver Failure Consortium and modified the European Association for the Study of the Liver-Chronic Liver Failure Consortium criteria
	Number of OF by EASL-CLIF
	Number of OF by mEACLF criteria

	
	0
	1
	2
	3
	4
	5
	6
	Total

	0
	24227
	2086
	0
	0
	0
	0
	0
	26313

	1
	556
	5748
	1395
	0
	0
	0
	0
	7699

	2
	0
	229
	2875
	653
	0
	0
	0
	3757

	3
	0
	0
	152
	1193
	215
	0
	0
	1560

	4
	0
	0
	0
	52
	458
	96
	0
	606

	5
	0
	0
	0
	0
	10
	238
	63
	311

	6
	0
	0
	0
	0
	0
	8
	103
	111

	Total
	24783
	8063
	4422
	1898
	683
	342
	166
	40357


EASL-CLIF: European Association for the Study of the Liver-Chronic Liver Failure Consortium; mEACLF: Modified European Association for the Study of the Liver; OF: Organ failures.



Table 4 The distribution of patients by the European Association for the Study of the Liver-Chronic Liver Failure Consortium and modified European Association for the Study of the Liver-Chronic Liver Failure Consortium grades of the acute-on-chronic liver failure and their 30-d all-cause mortality
	EASL-CLIF grade
	Number of patients mEACLF Grade (all-cause mortality%)

	
	0
	1
	2
	3
	Total

	0
	24227 (1.2)
	5114 (3.3)
	1372 (10.2)
	0
	30713 (2.0)

	1
	556 (4.1)
	2720 (6.5)
	23 (10.2)
	0
	3299 (6.1)

	2
	0
	229 (13.1)
	2875 (11.8)
	653 (15.0)
	3757 (12.5)

	3
	0
	0
	152 (21.7)
	2436 (24.5)
	2588 (24.4)

	Total
	24783 (1.3)
	8063 (4.7)
	4422 (11.7)
	3089 (22.5)
	40357 (4.7)


EASL-CLIF: European Association for the Study of the Liver-Chronic Liver Failure Consortium; ACLF: Acute-on-chronic liver failure.
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