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Abstract 
AIM
To explore the applicability of the Asia-Pacific Association 
for the Study of the Liver (APASL) and European Asso
ciation for the Study of the Liver (EASL) guidelines for 
acute-on-chronic liver failure (ACLF) in profiling patients 
and determining the outcome.

METHODS
Patients admitted to a tertiary hospital in Singapore with 
acute decompensation of liver disease from January 2004 
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to July 2014 are screened for ACLF according to the APASL 
and EASL criteria. The patients’ data (including basic 
demographics, information about existing chronic liver 
disease, information about the acute decompensation, 
relevant laboratory values during admission, treatment, 
and outcome) are retrospectively analyzed to determine 
the background, precipitating factors and outcome.

RESULTS
A total of 458 liver patients is analyzed, and 78 patients 
with ACLF are identified. Sixty-three patients (80.8%) 
meet the APASL criteria, 64 patients (82.1%) meet the 
EASL criteria, and 49 patients (62.8%) fulfilled both 
criteria. The most common causes of acute liver injury are 
bacterial infections (59.0%), hepatitis B flare (29.5%), and 
variceal bleeding (24.4%). The common aetiologies of the 
underlying chronic disease included hepatitis B (43.6%), 
alcoholic (20.5%) and cryptogenic (11.5%) liver disease. 
The overall mortality rate is 61.5%. Increased age, the 
number of organ failures (as per CLIF-SOFA score), peak 
creatinine, INR, and amylase levels are associated with 
increased mortality or the need for liver transplantation. 
14.3% of patients undergo liver transplantation with a 
100% 1-year survival rate. 

CONCLUSION
Both APASL and EASL criteria have identified ACLF pa
tients with high three-month mortality, but those who 
fulfill APASL criteria alone have a better survival.

Key words: Acute-on-chronic liver failure; Survival; 
Prognosis; Liver decompensation; Liver cirrhosis

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Acute-on-chronic liver failure (ACLF) is a distinct 
disease entity with a high short-term mortality. Utilizing 
both the Asia-Pacific Association for the Study of the 
Liver (APASL) and European Association for the Study of 
the Liver criteria, our study shows that the clinical profile 
of ACLF patients in Singapore appears to have mixed 
features compared with similar studies reported in the rest 
of Asia and the West. Patients with ACLF fulfilling only the 
APASL criteria in our study had significantly better survival 
rates. We also analyzed the prognostic factors of ACLF in 
our study.
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INTRODUCTION
Acute-on-chronic liver failure (ACLF) is a distinct disease 

entity characterized by the acute deterioration of liver 
function in patients with chronic liver disease[1]. It 
describes a condition in which two hepatic insults liver 
operate simultaneously, one of them being ongoing and 
persistent (e.g., chronic hepatitis C) while the other being 
an acute precipitating event (e.g., hepatotoxic drug, 
variceal bleed)[2]. Patients with ACLF have a statistically 
higher mortality rate (30%-40%) compared with patients 
without ACLF, at the same baseline Model for End-Stage-
Liver Disease (MELD) score[3].

There are currently two widely accepted diagnostic 
criteria for ACLF: The Asia-Pacific Association for the 
Study of the Liver (APASL) in 2014[2], and the European 
Association for the Study of the Liver (EASL) consensus 
definitions in 2011[4]. Although these definitions des
cribe the same disease entity, there are some crucial 
differences between them (summarised in Figure 1). 
APASL focuses more on signs of ascites and ence
phalopathy within a time frame of 4 wk with chronic liver 
disease. EASL underlines the occurrence of organ failure 
in patients with cirrhosis resulting in 3-mo mortality. 
Furthermore, these two definitions are based on po
pulations with different disease patterns[5]. 

The objectives of this study are first, to understand 
the clinical profile of the patients with ACLF in 
Singapore. From this, the precipitating risk factors for 
ACLF could be treated or prevented. Secondly, this 
study aims to analyze the prognostic indicators of ACLF 
thereby discussing ways to improve the outcome. 

There is an increasing concern about ACLF, due to its 
high short-term mortality and lack of clear understanding 
of the natural history and clinical profile of the patients, 
which vary across different countries and regions in the 
world. This study provides preliminary data on the local 
ACLF patient profile and outcome of this condition. We 
also examined the relevance and applicability of the 
current two guidelines for ACLF diagnosis and prognosis 
in the local context.  

Materials and methods
Study design
This retrospective cohort study was performed with 
existing data of patients admitted to the National Uni
versity Hospital (NUH) in Singapore from January 2004 
to July 2014. The data is part of an approved database 
of all patients admitted to the hepatology service or 
referred to liver transplant service. All patients were 
followed up for at least three months. All relevant data 
had been recorded in the hospital electronic medical 
records, Intensive Care Unit (ICU) monitoring system, 
and the patients’ case files. In this study, the diagnosis 
of ACLF was made by utilizing either the APASL or EASL 
definitions. 

Data collection
Data were retrospectively analyzed, but the clinicians 
prospectively collected the data through their inpatient lists 
and anonymously transferred to the study administrator. 
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Confidentiality of the patients was preserved by ano
nymising the data collected. The subject data was 
assigned code numbers which do not reflect personal 
identifiers and were entered into a computerized data
base. Data collection included basic demographic info
rmation (age, gender, body mass index), information 
about existing chronic liver disease, information about 
acute decompensation, other relevant laboratory values of 
the patient during admission (white cell count, creatinine, 
bilirubin, international normalized ratio, C-reactive protein, 
etc.), treatment and outcome. This study protocol had 
been reviewed and approved by the National Healthcare 
Group Domain Specific Research Board (Domain E) (DSRB 
reference: 2014/01194).

Statistical analysis
Data entry and analysis were carried out using SPSS 
20. Inter-group comparisons for categorical variables 
were made using the χ 2 test or Fisher’s exact test, and 
those for quantitative variables were compared using 
the Student’s t-test, one-way ANOVA. A p-value less 
than 0.05 was considered statistically significant.

RESULTS
A total of 458 liver patients were screened. One 
hundred and forty-seven were found to have an acute 
decompensation of chronic liver disease, and 78 of 
these patients were found to have ACLF that fulfilled 
either the APASL or EASL criteria. Sixty-three patients 
(80.8%) met the APASL criteria, and 64 patients 
(82.1%) met the EASL criteria. Forty-nine patients 
(62.8%) fulfilled both criteria (summarized in Figure 1 
and Table 1). 

Patient demographics
Table 1 shows the profile of patients with ACLF. The 
age range of the 78 patients included in the study was 
55 to 61 years. Sixty-nine point two percent of these 
patients were Chinese, which is consistent with the local 
racial demographics of the population (74.3% Chinese, 
13.4% Malays, and 9.1% Indians[6]). Seventy-five point 

five percent of the patients were male. Patients with 
ACLF meeting the EASL criteria were more likely to be 
older than those in the other two groups (p = 0.003). 

Events leading to acute insult and underlying etiology
Bacterial infection (59.0%), hepatitis B flare (29.5%) 
and variceal bleeding (24.4%) were the most common 
causes leading to the acute insult. Patients fulfilling 
ACLF-EASL criteria were more likely to have had a 
bacterial infection triggering ACLF compared to those 
in the other two groups (p = 0.002). On the other 
hand, patients fulfilling ACLF-APASL criteria were more 
likely to have had hepatitis B flare triggering ACLF 
compared to those in the other two groups (p = 0.001). 
Patients admitted with ACLF most frequently have 
hepatitis B (43.6%), alcoholic liver disease (20.5%) and 
cryptogenic liver disease (11.5%) as their underlying 
chronic liver diseases. Patients fulfilling the APASL 
criteria were more likely to have Hepatitis B compared 
to patients in the EASL group.

Outcome
Table 2 shows the outcome of patients with Acute-on-
Chronic Liver Failure. The overall mortality rate at the 
point of admission and three-month mortality rate were 
expectedly high at 57.7% and 61.5% respectively. 
Patients with ACLF fulfilling both criteria were more 
likely to have a fatal outcome at the point of admission 
(67.3% mortality) as well as in 3 mo [71.4% mortality (p 
= 0.033 and p = 0.041 respectively)]. Transplant rate 
was 14.3%, and all the transplant patients survived and 
lived for more than one year (p ≤ 0.0001). 

Patients were further classified by ACLF grade (ACLF 
0-3) according to the EASL-CLIF Consortium definitions[5,7], 
which classifies the severity of ACLF by the number of 
organ failures[8]. Table 3 shows information regarding 
organ failures, laboratory parameters and outcome of 
ACLF patients to the ACLF grade. Higher mortality rates 
were associated with an increased ACLF grade. Three-
month mortality for ACLF 0 to 3 was 0%, 42.9%, 41.7% 
and 84.8% respectively. Patients with 3 or more organ 
failures (i.e., ACLF 3) had a significantly higher mortality 

APASL criteria
  Include patients with 
  chronic liver disease 
  but not necessarily liver 
  cirrhosis
  Not necessary to meet 
  organ failure criteria by   
  CLIF-SOFA score
  Acute precipitating 
  event should be hepatic 
  origin

APASL only (n  = 14) EASL only (n  = 15)

EASL criteria
  Patients must have 
  background liver 
  cirrhosis
  Must have at least one 
  organ failure as defined 
  by CLIF-SOFA score
  Acute precipitating   
  event can be hepatic or 
  non-hepatic origin

Both (n  = 49)

Figure 1  Main differences between Asia-Pacific Association for the Study of the Liver and European Association for the Study of the Liver criteria and the 
number of subjects fulfilling either or both criteria[2,5,7]. APASL: Asia-Pacific Association for the Study of the Liver; EASL: European Association for the Study of the 
Liver.
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rate than all other patients at the point of admission and 
at three months (p ≤ 0.0001, P < 0.0001 respectively). 
Patients who fulfill the APASL criteria for ACLF exclusively 
(i.e., no organ failures or ALCF 0) had a 0% mortality rate.

The demographics, type of organ failure and labor
atory parameters of ACLF patients who survived vs 
those who met a fatal outcome have been analyzed and 
summarised in Table 4. Patients with fatal outcomes 
were more likely to be older (mean age 60 vs 55, p = 
0.044). Patients with renal (68.9%, p = 0.001), cerebral 
(37.8%, p = 0.012), circulatory (63.6%, p ≤ 0.0001) 
and respiratory (17.8%, p = 0.044) failure were more 
likely to have a fatal outcome compared to those without 
these organ failures. Also, higher serum creatinine and 

INR and baseline amylase were strongly associated with 
the poor prognosis compared to other laboratory tests (p 
≤ 0.0001, 0.018 and 0.026 respectively).

DISCUSSION
One of the compelling reasons for the lack of a unifying 
definition for ACLF is the difference in etiologies for both 
the acute insults and underlying chronic liver diseases 
in the East and West[9], and much of this can be 
attributed to the socioeconomic status of the countries 
in Asia. In Singapore, with endemic chronic hepatitis 
B as the dominant chronic liver disease, coupled 
with a Westernised lifestyle and standard of living, 

Table 1  Profile of patients with acute-on-chronic liver failure n  (%)

APASL only (n  = 14) EASL only (n  = 15) Both (n  = 49) P  value3 Total (n  = 78)

AGE (mean)    53 (48-57)      66 (61-71)      57 (54-60)   0.003       58 (55-61)
Race   
  Chinese    9 (64.3)   9 (60)    36 (73.5)   0.171     54 (69.2)
  Malay  1 (7.1)      2 (13.3)      5 (10.2)       8 (10.3)
  Indian 0   3 (20)      5 (10.2)      8 (10.3)
  Others    4 (28.6)    1 (6.7)    3 (6.1)      8 (10.3)
Male gender  12 (85.7)    11 (73.3)    36 (73.5)   0.625    59 (75.6)
Diabetes mellitus 7 (50)      5 (33.3)    16 (32.7)   0.478    28 (35.9)
Cause of acute liver injury4

  Infection    4 (28.6)    14 (93.3)    28 (57.1)   0.002 46 (59)
  Hepatitis B flare    9 (64.3) 0    14 (28.6)   0.001    23 (29.5)
  Variceal bleeding    4 (28.6)      2 (13.3)    13 (26.5)   0.535    19 (24.4) 
  Unknown cause    2 (14.3)    1 (6.7)      8 (16.3)   0.642    11 (14.1)
  Alcohol  1 (7.1) 0      5 (10.2)   0.429    6 (7.7)
  TCM  1 (7.1) 0      5 (10.2)   0.429    6 (7.7)
  TIPSS 0 0 1 (2)   0.741    1 (1.3)
Underlying chronic liver disease  
  Hepatitis B  11 (78.6)    1 (6.7)    22 (44.9) < 0.0001    34 (43.6)
  Alcohol   2 (14.3)   3 (20)    11 (22.4)   0.799    16 (20.5)
  Cryptogenic 0   3 (20)      6 (12.2)   0.234      9 (11.5)
  Hepatitis C 0      2 (13.3)    3 (6.1)   0.339    5 (6.4)
  NASH 0      2 (13.3)    2 (4.1) 0.23    4 (5.1)
  Hepatitis B + alcohol  1 (7.1) 0 1 (2)   0.444    2 (2.6)
  Others1 0      4 (26.7)      5 (10.2)   0.072      9 (11.5)
Liver cirrhosis    6 (42.9)   15 (100)   49 (100) < 0.0001    70 (89.7)
HCC (Milan’s criteria) 0    1 (6.7)    4 (8.2)   0.627    5 (6.4)
Other cancers2 0    1 (6.7)    4 (8.2)    5 (6.4)
No malignancy 14 (100)    13 (86.7)    41 (83.7)     68 (87.2)
Previous decompensation    4 (28.6)    10 (66.7)    20 (43.5) 0.11    34 (45.3)

1Other chronic liver diseases include Wilson's disease, Primary Sclerosing Cholangitis, Primary Biliary Cirrhosis, Congenital fibrosis, Drug-induced chronic 
liver disease and autoimmune liver disease; 2Other cancers: Colon cancer, renal cell carcinoma, bladder cancer and ovarian cancer; 3P-value of comparison 
of patients falling under APASL, EASL and both criteria; 4Patients may have more than one cause of acute liver injury. TCM: Traditional Chinese Medicine; 
TIPSS: Transjugular intrahepatic portosystemic shunt; NASH: Non-alcoholic steatohepatitis; HCC: Hepatocellular carcinoma; APASL: Asia-Pacific 
Association for the Study of the Liver; EASL: European Association for the Study of the Liver.

Table 2  Outcome of patients with acute-on-chronic liver failure n  (%)

APASL only (n  = 14) EASL only (n  = 15) Both (n  = 49) P  value Total (n  = 78)

MELD score (mean-range) 27 (23-31) 18 (13-23)   25 (22-28) 0.020   24 (33-26)
Transplant 4 (28.6) 0   7 (14.6) 0.089 11 (14.3)
Mortality (during admission) 4 (28.6) 8 (53.3) 33 (67.3) 0.033 45 (57.7)
Three month mortality 5 (35.7) 8 (53.3) 35 (71.4) 0.041 48 (61.5)

P value of comparison of patients falling under APASL, EASL and both criteria. APASL: Asia-Pacific Association for the Study of the Liver; EASL: 
European Association for the Study of the Liver.
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understanding the mixed profiling of local ACLF patients 
and the prognostic factors will be important in better 
prevention and management of such high-risk patients. 

Bacterial infection, hepatitis B flare, and variceal 
bleeding are the most common causes for the acute 
component of ACLF. Patients fulfilling the EASL cri
teria are more likely to have bacterial infections that 
triggered ACLF while patients meeting the APASL 
criteria are more likely to have a hepatitis B flare as the 
trigger. This difference is in keeping with the differences 
in underlying etiologies of acute deterioration of liver 
disease between the East and the West published in 
the literature. In the Asia-Pacific region, which is the 
demographic that the APASL guidelines are based upon, 
the majority of ACLF is precipitated by viral hepatitis. In 
developed European countries, these viral etiologies are 
mostly supplanted by non-viral insults such as bacterial 
infections[10]. We note that more than half of the study 
population had a bacterial infection as the precipitating 
factor of ACLF, reflecting the developed health care 
standards enjoyed by the Singaporean population. 
There is no consensus as to whether variceal bleeding 
qualifies as a precipitant of ALCF under the APASL 
guidelines[10]. However, this study shows that it is a 
prominent cause of ACLF (24.4%) should it be included.  

Patients with ACLF in this study most frequently have 
chronic hepatitis B infection, alcoholic liver disease, and 
cryptogenic liver cirrhosis as their underlying chronic 
liver disease. The prevalence of HBV is expected given 
that Singapore lies within the Asia-Pacific region and in 
most Asian countries, hepatitis B constitutes about 70% 
of all chronic etiologies of ACLF. Alcoholic liver cirrhosis 
represents 50%-70% of all underlying etiologies of 
ACLF in Western countries[5,11,12]. The fact that alcoholic 

liver cirrhosis constitutes such a high proportion of the 
study population suggests a Western influence on the 
local community as well. However, some studies do 
indicate that alcohol-related ACLF is equally represented 
worldwide[10,13].  

One of the unexpected findings of this study is the 
narrow age range (52-64 years) of all 78 consecutive 
ACLF subjects. All 45 deaths were older (mean 60 
years, range 56-64 years), with little overlap with the 
survivors (mean age 55 years, range 52-58 years) 
who were younger. Thus, a higher index of suspicion 
for progression to ACLF should be applied when pa
tients above 50 years of age present with acute liver 
decompensation. Deterioration of the patient should 
be expected and pre-empted, especially for those 
between 55 to 65 years of age who are still eligible 
for liver transplantation. This age-related incidence 
and prognosis still await future validation studies for 
confirmation.

Patients with ACLF have a high mortality rate at 
57.7% and 61.5% (at 0 and 3 mo respectively), which 
is comparable to the documented mortality rate of 
50%-90%[14]. Higher mortality rates have been associated 
with an increase in ACLF grade based on the CLIF-SOFA 
score (i.e., more organ failures) in line with existing 
literature[15]. Furthermore, patients with ACLF and no 
organ failure had a 0% mortality rate. These results 
suggest that the CLIF-SOFA organ failure score may be a 
useful predictor of death in our local ACLF population, in 
keeping with publications which identify the correlations 
between the number of organ failure(s) in patients with 
cirrhosis with mortality[5]. In this study, peak creatinine, 
INR, and amylase levels are independently associated with 
increased mortality or the need for liver transplantation. 

Table 3  Organ failures, laboratory parameters and outcome of acute-on-chronic liver failure patients with respect to acute-on-
chronic liver failure grade n  (%)

ACLF0 (n  = 6) ACLF1 (n  = 7) ACLF2 (n  = 24) ACLF3 (n  = 33)1 P  value

Organ failures-clif-sofa score
  Liver 1 (16.7)   1 (14.3) 12 (50)    27 (81.8) < 0.0001
  Kidney 0   4 (57.1)    10 (41.7)    25 (75.8)   0.002
  Cerebral 0   1 (14.3)    2 (8.3)    13 (39.4)   0.018
  Coagulation 1 (16.7)   1 (14.3)    16 (66.7)    25 (75.8)   0.002
  Circulation 0 0      7 (30.4)    26 (78.8) < 0.0001
  Respiration 0 0    2 (8.3)      7 (21.2) 0.22
  Chronic renal disease 0   2 (28.6)      5 (20.8)    3 (9.1)   0.245
Laboratory data (mean)
  Leucocyte count at baseline, × 109/L 8 (6-11) 11 (6-16)     10 (7-12)      12 (10-13)   0.256
  Platelet count at baseline 127 (42-212)   61 (40-82)       104 (78-129)        149 (105-193)   0.105
  Bilirubin at baseline, mg/dL  7.0 (4.2-9.8)       7.7 (-3.1-18.5)           10 (4.9-15.1)       13.9 (9.9-17.8) 0.29
  Peak bilirubin, mg/dL  11.3 (4.1-18.5)     10.7 (-4.2-25.5)     14.1 (9.1-19)            23 (18.7-27.3)   0.009
  Creatinine at baseline, mg/dL  0.9 (0.4-1.3)    2.1 (1.3-2.9)        1.4 (1.1-1.8)       1.8 (1.1-2.4)   0.232
  Peak creatinine, mg/dL  0.9 (0.5-1.2)    2.2 (1.4-3.1)        1.8 (1.4-2.1)       3.1 (2.6-3.7) < 0.0001
  Lactate at baseline, mmol/L  2.1 (1.4-2.7)    2.3 (2.1-2.6)        2.4 (1.7-3.2)       4.1 (2.4-5.7)   0.225
MELD score at baseline (mean) 23 (20-26)   21 (11-31)       20 (17-24)      26 (23-30)   0.113
Liver transplantation 1 (16.7) 0       6 (26.1) 1 (3)   0.043
Mortality during admission 0   3 (42.9)    10 (41.7)    28 (84.8) < 0.0001
90-d mortality 0   3 (42.9)    11 (45.8)    29 (87.9) < 0.0001

1Only patients with cirrhosis were included in this analysis. P-value of comparison of patients with ACLF grade 0, 1, 2 and 3. ACLF: Acute-on-chronic liver 
failure.
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Peak creatinine level, in particular, is most strongly 
associated with increased mortality, which is expected 
given the association between renal failure and death in 
ACLF[16]. 

Liver transplantation is an important definitive treat
ment for patients with severe ACLF, who usually have 
underlying liver cirrhosis[17-20]. This study has shown that 
patients with ACLF who subsequently underwent liver 
transplantation had a 100% 1-year survival rate. This 
promising result suggests that high-urgency allocation 
of liver transplantation should be considered for ACLF 

patients[19,21]. Nonetheless, we note that not all patients 
with ACLF are transplant candidates for numerous 
reasons, which may include advanced age, active 
alcoholism, or concomitant diseases. The presence of non-
liver organ failures may sometimes be a contraindication 
to liver transplantation[3].

In conclusion, ACLF is a life-threatening syndrome 
and both the APASL and EASL criteria have identified 
ACLF patients with high short-term mortality. The clinical 
profile of ACLF patients in Singapore appears to have 
mixed features compared with similar studies reported in 

Table 4  Demographics, type of organ failure and laboratory parameters of acute-on-chronic liver failure 
patients with respect to outcome n  (%)

Deaths (n  = 45) Survivors (n  = 33) P  value

Age (mean-range)      60 (56-64)      55 (52-58)   0.0441

Liver transplantation 0    11 (34.4) < 0.00012

Race   
  Chinese    33 (73.3)    21 (63.6)   0.0041

  Malay      6 (13.3)    2 (6.1)
  Indian      6 (13.3)    2 (6.1)
  Others 0      8 (24.2)
Male gender    33 (73.3)    26 (78.8)   0.5791

Diabetes mellitus    13 (28.9)    15 (45.5)   0.1321

Previous hepatic decompensation    16 (37.2)    18 (56.2)   0.1011

Potential events leading to acute insult
  Infection    28 (62.2)    18 (54.5)   0.4961

  Hepatitis B flare    15 (33.3)      8 (24.2)   0.3841

  Variceal bleeding    10 (22.2)      9 (27.3)   0.6081

  Unknown cause      5 (11.1)      6 (18.2)   0.2872

  Alcohol    2 (4.4)      4 (12.1)   0.2042

  TCM      5 (11.1) 1 (3)   0.1892

  TIPSS    1 (2.2) 0   0.5772

Underlying chronic liver disease
  Hepatitis B    20 (44.4)    14 (42.4)   0.8591

  Alcohol    10 (22.2)      6 (18.2)   0.6621

  Cryptogenic    4 (8.9)      5 (15.2)   0.3072

  Hepatitis C    3 (6.7)    2 (6.1)   0.6462

  NASH    2 (4.4)    2 (6.1)   0.5672

  Hepatitis B + alcohol    1 (2.2) 1 (3)   0.6702

  Others1      6 (13.3)    3 (9.1)   0.4192

Liver cirrhosis 41 (91)    29 (87.9)   0.4592

  HCC+ (Milan criteria)    3 (6.7)    2 (6.1)   0.7092

  Other cancers2    2 (4.4)    3 (9.1)
  None    40 (88.9)    28 (84.8)
Organ failures-clif-sofa score
  Liver    31 (68.9)    17 (51.5)   0.1191

  Kidney    31 (68.9)    10 (30.3)   0.0011

  Cerebral    17 (37.8)      4 (12.1)   0.0121

  Coagulation    31 (68.9)    19 (57.6)   0.3031

  Circulation    28 (63.6)      7 (21.2) < 0.00011

  Respiration      8 (17.8) 1 (3) 0.0442

  Chronic renal disease   9 (20)    2 (6.1) 0.0752

Leucocyte count at baseline (mean-range)      11 (10-12)    10 (8-12) 0.2733

Platelet count at baseline (mean-range)        135 (109-160)      120 (79-160) 0.5283

Amylase (mean-range)      117 (90-144)        72 (38-105) 0.0263

Maximal total bilirubin (mean-range)      20.2 (16.3-24)         15.9 (11.5-20.2) 0.1373

Maximal creatinine (mean-range)       2.9 (2.4-3.3)       1.6 (1.3-1.9) < 0.00013

Maximal INR (mean-range)       4.3 (3.5-5.1)         3 (2.5-3.6) 0.0183

MELD at baseline (mean-range)      26 (23-29)      22 (19-25) 0.1193

Lactate at baseline (mean-range)       3.5 (2.4-4.6)   2.8 (2-3.7) 0.3113

1χ 2 test; 2Fisher exact test; 3Independent t-test. TCM: Traditional Chinese Medicine; TIPSS: Transjugular intrahepatic 
portosystemic shunt; NASH: Non-alcoholic steatohepatitis; HCC: Hepatocellular carcinoma; APASL: Asia-Pacific Association 
for the Study of the Liver; EASL: European Association for the Study of the Liver.
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the rest of Asia and the West. This would not be unique 
to Singapore, but applicable to many growing cities in 
Asia undergoing a rapid transformation from traditional 
disease epidemiology and lifestyle to improved living 
standards and widespread modern healthcare standards. 
Each region will have to re-evaluate their changing 
patterns of ACLF and address the new needs accordingly. 
The multi-ethnic composition of the Singapore population 
also has implications for understanding the variations in 
the Asian-Pacific region.

Patients with ACLF fulfilling only the APASL criteria 
in our study had significantly better survival rates 
compared with patients meeting the EASL criteria only, 
largely due to the APASL criteria accepting subjects who 
had chronic hepatitis but not liver cirrhosis (42.9%), 
while EASL-defined ACLF subjects must be cirrhotic. It is 
interesting to note that patients meeting the only APASL 
criteria had a higher MELD score than patients fulfilling 
the EASL criteria. These patients may have had a more 
severe acute insult leading to acute decompensation, 
but they still had higher survival rate due to better 
baseline liver function. Patients with ACLF fulfilling both 
criteria were more likely to have a fatal outcome (71.4% 
3-mo mortality (p = 0.041). CLIF-SOFA organ failure 
score, complemented by laboratory parameters such 
as creatinine, amylase, and INR appear to be promising 
tools in determining the prognosis of patients with ACLF. 
Early diagnosis of ACLF and identification of indicators 
predictive of poor outcome (as discussed above) will help 
to distinguish between patients with ACLF that would 
require transplantation from those that will survive with 
only organ support and intensive medical care[14] and 
thus optimise treatment and survival.
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