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Abstract
AIM
To validate prognostic scores for acute decompensation 
of cirrhosis and acute-on-chronic liver failure in Brazilian 
patients.

METHODS
This is a prospective cohort study designed to assess 
the prognostic performance of the chronic liver 
failure-consortium (CLIF-C) acute decompensation 
score (CLIF-C AD) and CLIF-C acute-on-chronic liver 
failure score (CLIF-C ACLF), regarding 28-d and 
90-d mortality, as well as to compare them to other 
prognostic models, such as Model for End-Stage Liver 
Disease (MELD), MELD Sodium (MELD-Na), Child-
Pugh (CP) score, and the CLIF-C Organ Failure score 
(CLIF-C OF). All participants were adults with acute 
decompensation of cirrhosis admitted to the Emergency 
Department of a tertiary hospital in southern Brazil. 
Prognostic performances were evaluated by means of 
the receiver operating characteristic (ROC) curves, area 
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under the curves (AUC) and 95%CI.

RESULTS
One hundred and thirteen cirrhotic patients were 
included. At admission, 18 patients had acute-on-
chronic liver failure (ACLF) and 95 individuals had 
acute decompensation (AD) without ACLF, of which 
24 eventually developed ACLF during the course of 
hospitalization (AD evolving to ACLF group). The AD 
group had significantly lower 28-d (9.0%) and 90-d 
(18.3%) mortality as compared to the AD evolving to 
ACLF group and to the ACLF group (both P  < 0.001). 
On the other hand, 28-d and 90-d mortalities were not 
significantly different between AD evolving to ACLF 
group and ACLF group (P  = 0.542 and P  = 0.708, 
respectively). Among patients with ACLF, at 28 d 
from the diagnosis, CLIF-C ACLF was the only score 
able to predict mortality significantly better than the 
reference line, with an AUC (95%CI) of 0.71 (95%CI: 
0.54-0.88, P  = 0.021). Among patients with AD, all 
prognostic scores performed significantly better than 
the reference line regarding 28-d mortality, presenting 
with similar AUCs: CLIF-C AD score 0.75 (95%CI: 
0.63-0.88), CP score 0.72 (95%CI: 0.59-0.85), MELD 
score 0.75 (95%CI: 0.61-0.90), MELD-Na score 
0.76 (95%CI: 0.61-0.90), and CLIF-C OF score 0.74 
(95%CI: 0.60-0.88). The same occurred concerning 
AUCs for 90-d mortality: CLIF-C AD score 0.70 (95%CI: 
0.57-0.82), CP score 0.73 (95%CI: 0.62-0.84), MELD 
score 0.71 (95%CI: 0.59-0.83), MELD-Na score 0.73 
(95%CI: 0.62-0.84), and CLIF-C OF score 0.65 (95%CI: 
0.52-0.78).

CONCLUSION
This study demonstrated that CLIF-C ACLF is the best 
available score for the prediction of 28-d mortality 
among patients with ACLF. CLIF-C AD score is also 
useful for the prediction of mortality among cirrhotic 
patients with AD not fulfilling diagnostic criteria for 
ACLF, but it was not superior to other well-established 
prognostic scores.

Key words: cirrhosis; acute-on-chronic liver failure; 
mortality; prediction; prognosis; acute decompensation 
of cirrhosis

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

Core tip: The present study demonstrated that chronic 
liver failure-consortium (CLIF-C) acute-on-chronic 
liver failure score (ACLF) is the best available score 
for the prediction of 28-d mortality among patients 
with ACLF, but it was unable to determine the same 
regarding 90-d mortality. On the other hand, while 
this study also demonstrated that CLIF-C acute 
decompensation (AD) was useful for the prediction of 
28-d and 90-d mortalities among patients with AD not 
fulfilling diagnostic criteria for ACLF, it failed to identify 
superiority when compared to other scores already 
routinely used worldwide. 

Picon RV, Bertol FS, Tovo CV, de Mattos ÂZ. Chronic liver 
failure-consortium acute-on-chronic liver failure and acute 
decompensation scores predict mortality in brazilian cirrhotic 
patients. World J Gastroenterol 2017; 23(28): 5237-5245  
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v23/i28/5237.htm  DOI: http://dx.doi.org/10.3748/wjg.v23.
i28.5237

INTRODUCTION
Cirrhosis is a relevant disease worldwide, both because 
of its high prevalence and because of its high mortality. 
In addition, this disease is responsible for substantial 
use of health care resources[1]. In Brazil, for instance, 
liver diseases are the eighth leading cause of death, 
and cirrhosis is the major cause of hospital admissions 
and lethality among them. Moreover, the burden of 
cirrhosis in terms of hospital admissions and mortality 
rate is still increasing, despite considerable medical 
advances[2]. Most of cirrhosis-related admissions and 
deaths are related to its acute decompensations.

Recently, a redefinition of acute-on-chronic liver 
failure (ACLF), an especially severe form of cirrhosis 
decompensation based on the occurrence of organic 
dysfunctions, was proposed by the European Asso
ciation for the Study of the Liver - Chronic liver failure 
(CLIF) consortium. ACLF represents a syndrome 
occurring in patients with chronic liver disease, which 
is characterized by acute deterioration of liver function 
and one or more extrahepatic organ failures, leading 
to increased short-term mortality[3]. In the United 
States, from 2001 to 2011, the proportion of patients 
discharged from hospitals with a diagnosis of cirrhosis 
increased from 0.4% to 4.0%, while the proportion of 
those discharged with a diagnosis of ACLF increased 
from 0.3% to 6.0%[1]. Similarly, a recent French study 
demonstrated that, between 2008 and 2013, the annual 
proportion of cirrhotic patients with ACLF undergoing 
orthotopic liver transplantation (OLT) increased from 
32% to 51%[4].

Considering the need to better predict the prog
nosis of patients with acute decompensations of 
cirrhosis, the CLIF Consortium proposed the use of 
two scores: one for patients with ACLF and the other 
for patients with acute decompensation (AD), but 
not ACLF[5,6]. Considering the lack of evidence about 
the performance of these scores outside Europe and 
taking into account possible differences regarding 
the epidemiological aspects of liver diseases and the 
characteristics of health care systems, this study 
aimed at validating their use in a Brazilian population.

MATERIALS AND METHODS
Study design and setting
This was a prospective cohort study conducted with a 
convenience consecutive sample of patients admitted 
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to a tertiary hospital of Porto Alegre, southern Brazil. 
All participants were adults admitted to the Emergency 
Department of Nossa Senhora da Conceição Hospital 
with either acute decompensation of cirrhosis - AD 
group - or acute-on-chronic liver failure - ACLF group[3]. 

The AD group was further subdivided in two: (1) 
patients with AD that did not develop ACLF during 
hospital stay - hereafter AD group; and (2) patients 
admitted with AD that did develop ACLF at some 
point during the same hospitalization - henceforth AD 
evolving to ACLF group.

Outcome
The evaluated outcome was transplant-free survival 
according to the diagnosis of AD or ACLF. 

Predictors
In order to evaluate the capacity of Chronic Liver 
Failure-Consortium Acute Decompensation (CLIF-C 
AD)[6] and Chronic Liver Failure-Consortium Acute-
on-Chronic Liver Failure (CLIF-C ACLF) scores[5] in 
predicting death in 28 d and 90 d after the diagnosis, 
their sensitivity, specificity and positive and negative 
predictive values were calculated, and receiver 
operating characteristic (ROC) curves were developed. 
Several well-established severity scores employed for 
cirrhosis assessment were used as comparators: Model 
for End-Stage Liver Disease (MELD), MELD Sodium 
(MELD-Na), Child-Pugh (CP) score, and the Chronic 
Liver Failure-Consortium Organ Failure (CLIF-C OF) 
score[5-9].

Participants
Between January and September 2016, patients over 
18 years-old admitted to the Emergency Department 
were screened by the International Classification of 
Diseases - 10th revision (ICD-10) codes and deemed 
eligible if codes K70 to K77 were stated at their 
hospital admission forms. Participants were cirrhotic 
patients undergoing a non-elective Emergency De
partment admission for acute decompensation - i.e., 
ascites, encephalopathy, gastrointestinal hemorrhage, 
or bacterial infection according to criteria stated by 
Moreau et al[3]. Cirrhosis was diagnosed based on 
histology or on clinical grounds, laboratory tests, 
imaging and endoscopic findings. Exclusion criteria 
were (1) elective hospitalization; and (2) non-elective 
Emergency Department admission for reasons different 
from acute decompensation of cirrhosis. For patients 
undergoing more than one hospitalization during the 
studied period, only data regarding the first admission 
was considered for analysis. Participants were followed 
until the end of December 2016.

Data collection
Data were drawn from the electronic medical records of 
the patients. Data collection did not affect management 
of participants during hospital stay. Data extraction 

was carried-out on a pilot-tested Microsoft Excel™ 
spreadsheet by two authors (FSB and RVP).

The study protocol conformed to the ethical guide
lines of the 1975 Declaration of Helsinki and was 
approved by the institutional Ethical Committee. 
Informed consent was waived by the Ethical Committee. 

Statistical analysis
Qualitative data were described as proportions, 
and Pearson’s χ 2 or Fisher’s exact test was used for 
inferential analysis. Quantitative data were described 
as means ± SD, and analysis of variance (ANOVA) was 
used for comparison across three groups. Alpha was 
set at 0.05 and all comparisons were two-tailed.

OLT was regarded as a competing end-point, 
thus Kaplan-Meier survival analysis was undertaken 
assessing time to event as days from AD or ACLF 
diagnosis to death or OLT. Individuals who did not die 
nor were submitted to OLT were censored at the end of 
follow-up. Mantel-Cox log rank statistic was employed 
for inferential analysis across groups. Median survival 
times and their respective 95%CI according to group 
were obtained.

ROC curves, their corresponding areas under the 
curve (AUC) and respective AUC 95%CI were used to 
assess the performance of the CLIF-C AD score, CLIF-C 
ACLF score, CLIF-C OF score, MELD, MELD-Na, and CP 
score at 28 and 90 d from diagnosis. Patients lost to 
follow-up or with incomplete data were excluded from 
such analyses. 

A univariate analysis was performed using all the 
scores and selected baseline clinical characteristics not 
embedded in the prediction scores as covariates and 
death at any point during the study as the dependent 
variable. Data analysis was performed using the 
Statistical Package for Social Sciences™ version 18.0.

RESULTS
One hundred seventeen patients were considered 
eligible for the study, and 113 individuals fulfilled 
all the inclusion criteria. At admission, 18 (15.9%) 
patients had ACLF and 95 (84.1%) individuals had AD 
without ACLF, of which 24 eventually develop ACLF 
during the course of hospitalization (AD evolving to 
ACLF group). Figure 1 shows the flowchart of patients 
through the study.

Tables 1 and 2 describe, respectively, baseline 
clinical characteristics and laboratory findings of patients 
according to group. Of note, none of the patients from 
the AD group was admitted for spontaneous bacterial 
peritonitis (SBP), while 3 (12.5%) patients from the AD 
evolving to ACLF group and 2 (11.1%) of those from 
the ACLF group were admitted for SBP (P = 0.035). 
Over 70.0% of patients who were diagnosed with 
ACLF had ACLF grade 1. Kidney failure was the single 
most frequent organic failure, being present in 66.7% 
of patients with ACLF at admission and in 75.0% of 
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Figure 2 depicts the Kaplan-Meier survival analysis, and 
Table 3 shows median survival times and mortalities 
according to group. 

Figure 3 illustrates the ROC curves for mortality 
of several prognostic scores at 28 and 90 d from the 
diagnosis of either AD or ACLF. Since 24 patients 
developed ACLF during hospitalization, they contributed 
with data to both the CLIF-C AD and the CLIF-C ACLF 
ROC curves. One patient from the AD group did not 
have sufficient data to calculate CLIF-C AD score and 
was excluded from ROC curve analyses. Four patients 
from the AD group had follow-ups shorter than 28 d, 
hence they were also excluded from the 28-d and 90-d 
ROC curves. Furthermore, another seven individuals 
from the AD group were lost to follow-up between 28 
and 90 d and were excluded from the 90-d ROC curve. 
Among patients with ACLF, at 28 d from the diagnosis, 
CLIF-C ACLF was the only score able to predict 
mortality significantly better than the reference line, 
with an AUC of 0.71 (95%CI: 0.54-0.88, P = 0.021). 
Considering a pretest probability of death at 28 d of 
54.8% (23/42 patients with the diagnosis of ACLF at 
some point of the study), a CLIF-C ACLF score cut-
off of 40 points yielded 100% sensitivity (Se), 37% 
specificity (Sp), 100% negative predictive value (NPV), 
and 65.8% positive predictive value (PPV), whereas a 
cut-off of 60 points yielded 4% Se, 100% Sp, 46.2% 

those with AD evolving to ACLF. Moreover, mean serum 
C-reactive protein was approximately three times 
higher in the ACLF group compared to the AD group 
(77.5 mg/dL vs 25.5 mg/dL, P = 0.003).

Median survival times for ACLF group (11.0 d) 
and AD evolving to ACLF group (32.0 d) did not differ 
significantly (P = 0.247). Merging the ACLF and the AD 
evolving to ACLF groups into a single cohort yielded a 
median survival time of 27.0 d (95%CI: 7.97-46.03; 
data not shown), which differed significantly from 
the median survival of 239 d of the AD group (P < 
0.001). The AD group had significantly lower 28-d 
(9.0%) and 90-d (18.3%) mortality as compared to 
the AD evolving to ACLF group and to the ACLF group 
(both P < 0.001). The latter groups had comparable 
28-d and 90-d mortalities (P = 0.542 and P = 0.708, 
respectively). At 28 d from the diagnosis of ACLF (either 
at admission or during hospitalization), 54.8% (23/42) 
of patients had died, whereas, at 90 d, 78.6% (33/42) 
of them had died. One patient from the ACLF group 
and seven others from the AD group died after 90 d of 
follow-up. Kaplan-Meier analysis revealed that patients 
with ACLF grades 1, 2, and 3 had significantly different 
survivals (Mantel-Cox P = 0.031), with median survival 
times of 29.0 d (95%CI: 4.3-53.7), 15.0 d (95%CI: 
0.0-52.2), and 3.7 d (95%CI: 0.0-14.2) respectively 
(data not shown). No patient was submitted to OLT. 

117 eligible patients screened by ICD-10 codes 
(K70–K77) at admission into the Emergency Unit

113 patients fulfilled all inclusion criteria 

18 patients with ACLF 95 patients with AD

24 patients with AD developed 
ACLF during the same 

hospitalization

11/18 patients died within 28 d 
from the diagnosis

8/24 patients died within 28 
d from the diagnosis of AD

12/24 patients died within 28 
d from the diagnosis of ACLF

15/18 patients died within 90 d 
from the diagnosis

17/24 patients died within 90 d 
from the diagnosis of AD

18/24 patients died within 90 d 
from the diagnosis of ACLF

4 patients excluded for not 
being admitted for cirrhosis 

decompensation

71 patients with AD did not 
develop ACLF during the same 

hospitalization

4 patients lost to 
follow-up before 

28 d

6/67 patients died within 28 d 
from the diagnosis

7 patients lost to 
follow-up between 

28 and 90 d

11/60 patients died within 
90 d from the diagnosis

Figure 1  Flowchart of patients through the study. No patient was submitted to orthotopic liver transplantation. ICD-10: International Classification of Diseases, 10th 
revision; ACLF: Acute-on-chronic liver failure; AD: Acute decompensation of cirrhosis.
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NPV, and 100% PPV. The optimum cut-off value for the 
present study was 43.9 points, which returned 82.6% 
Se and 57.9% Sp. None of the several prognostic 
scores was superior to the reference line regarding 
90-d mortality.

Regarding 28-d mortality among patients with AD, 
all the prognostic scores performed significantly better 
than the reference line and had similar AUCs when 
compared to each other: CLIF-C AD score 0.75 (95%CI: 
0.63-0.88), CP score 0.72 (95%CI: 0.59-0.85), MELD 
score 0.75 (95%CI: 0.61-0.90), MELD-Na score 0.76 
(95%CI: 0.61-0.90), and CLIF-C OF score 0.74 (95%CI: 
0.60-0.88). At 90 d from the diagnosis, all prognostic 
scores also performed significantly better than the 

reference line, with comparable AUCs: CLIF-C AD score 
0.70 (95%CI: 0.57-0.82), CP score 0.73 (95%CI: 
0.62-0.84), MELD score 0.71 (95%CI: 0.59-0.83), 
MELD-Na score 0.73 (95%CI: 0.62-0.84), and CLIF-C 
OF score 0.65 (95%CI: 0.52-0.78). Considering a 
pretest probability of death at 90 d of 33.3% (28/84 
patients; 95 patients with AD at admission minus 11 
individuals lost to follow-up), a CLIF-C AD score cut-
off of 45 points yielded 93% Se, 20% Sp, 85.1% NPV, 
and 36.7% PPV, while a cut-off of 60 points yielded 
25% Se, 90.9% Sp, 70.8% NPV, and 57.8% PPV. The 
optimum cut-off value for this study was 53.4 points, 
which returned 65.5% Se and 72.2% Sp.

Univariate analysis for death at any given time 

Table 1  Baseline clinical characteristics and acute-on-chronic liver failure grade according to group

AD (n  = 71) AD evolving to ACLF 
(n  = 24)

ACLF (n  = 18) ANOVA/
pearson χ 2

No. % No. % No. % P value
mean SD mean SD mean SD

Sex 0.259
   Male 48 67.6% 13 54.2% 14 77.8%
   Age (yr)    57.8   10.2    62.6   8.0    61.3   12.9 0.097
Primary etiology of cirrhosis 0.592
   Alcohol 23 32.4% 11 45.8%   9 50.0%
   HBV   4   5.6%   0 0.0%   0   0.0%
   HCV 34 47.9%   9 37.5%   6 33.3%
   NASH   4   5.6%   1 4.2%   2 11.1%
   Other   6   8.5%   3 12.5%   1   5.6%
Main cause of current hospital admission 0.035
   SBP   0   0.0%   3 12.5%   2 11.1%
   Ascites - not SBP 20 28.2%   7 29.2%   1   5.6%
   Encephalopathy 15 21.1%   6 25.0%   5 27.8%
   Alcoholic hepatitis   2   2.8%   2   8.3%   1   5.6%
   Digestive bleeding 21 29.6%   2   8.3%   4 22.2%
   Sepsis   0   0.0%   0   0.0%   1   5.6%
   Other 13 18.3%   4 16.7%   4 22.2%
No. of previous hospitalizations      2.4     4.7      2.5   3.4      2.2   3 0.972
Alcohol consumption in the past three 
months

0.683

   Yes 10 14.1%   6 25.0%   3 16.7%
West Haven HE grade at admission 0.005
   No HE 54 76.1% 15 62.5%   7 38.9%
   Grades Ⅰ and Ⅱ 13 18.3%   9 37.5%   7 38.9%
   Grades Ⅲ and Ⅳ   4   5.6%   0   0.0%   4 22.2%
Vasopressor at admission 0.070
   Yes   0   0.0%   0   0.0%   1   5.6%
Mechanical ventilation at admission < 0.001
   Yes   0   0.0%   0   0.0%   3 16.7%
Mean arterial pressure (mmHg), n = 111    95.5   18.3    95.7 18.0    79.9   22.7 0.008
PaO2/FiO2 (mmHg), n = 17  476.0 173.5  380.0 No SD (n = 1)  352.4 152.5 0.341
SpO2/FiO2, n = 113  461.4   21.9  457.3 16.6  399.7 130.7 < 0.001
Child-Pugh score, n = 110      8.0     2.0      9.9   1.9    10.3     1.8 < 0.001
MELD score, n = 111    13.0     3.6    21.7   6.5    23.4     7.2 < 0.001
MELD-Na score, n = 111    14.0     4.6    23.8   5.8    23.9     8.9 < 0.001
CLIF-C OF score, n = 111      6.5     0.8      6.9   1.0      9.1     1.7 < 0.001
   ACLF grade1

   ACLF grade 1 NA NA 17 70.8% 13 72.2% 1.000
   ACLF grade 2 NA NA   2   8.3%   4 22.2%  0.3752

   ACLF grade 3 NA NA   5 20.8%   1   5.6%  0.2142

1For AD evolving to ACLF group, ACLF grade refers to classification at the time of ACLF diagnosis, not at the time of hospital admission; 2Fisher’s exact 
test. AD: Acute decompensation of cirrhosis; ACLF: Acute-on-chronic liver failure; ANOVA: Analysis of variance; HBV: Hepatitis B virus; HCV: Hepatitis 
C virus; NASH: Non-alcoholic steatohepatitis; SBP: Spontaneous bacterial peritonitis; HE: Hepatic encephalopathy; PaO2: Arterial oxygen pressure; FiO2: 
Inhaled oxygen fraction; SpO2: Partial oxygen saturation; MELD: Model for End-Stage Liver Disease; MELD-Na: MELD sodium; CLIF-C OF: Chronic Liver 
Failure Consortium Organ Failure; NA: Not applicable.
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during the study was performed. The covariates 
evaluated were sex, alcohol ingestion three months 
prior to admission, alcohol-induced cirrhosis, digestive 
bleeding, SBP, history of any previous hospitalization, 
CLIF-C OF score, CLIF-C AD score, CLIF-C ACLF 
score, CP score, MELD, and MELD-Na. According to 
the univariate analysis, the only variable associated to 
death was CLIF-C ACLF score (P = 0.009). Considering 
that the univariate analysis identified only one variable 
associated to this outcome, a multivariate analysis was 
not performed.

DISCUSSION
Considering the high prevalence, mortality and 
impact on the healthcare systems associated to 
cirrhosis decompensations, it is of great importance to 
develop tools which could better predict outcomes of 
cirrhotic patients[1]. The present study demonstrated 
that CLIF-C ACLF is the best available score for the 
prediction of 28-d mortality among patients with 
ACLF, as previously suggested[5], but it was unable 
to demonstrate the same regarding 90-d mortality, 
probably because most of the deaths in this group 
of patients occurred early in their follow-up. On the 
other hand, while this study also demonstrated that 
CLIF-C AD was useful for the prediction of 28-d 
and 90-d mortalities among patients with AD not 
fulfilling diagnostic criteria for ACLF, it failed to identify 
superiority when compared to other scores, some of 
them already routinely used worldwide. This finding 
differs from that of the study that originally proposed 
CLIF-C AD score, in which it performed better than 
other scores, at least for the prediction of 90-d 
mortality[6]. This could be explained by our sample 
of patients with AD not being large enough in order 
to detect a difference between the performance of 
CLIF-C AD score and that of other prognostic scores. 
Nevertheless, it is important to remind that our sample 
was sufficiently large to demonstrate that CLIF-C AD 
score had an AUC significantly greater than that of the 

Table 2  Baseline laboratory findings according to group

AD (n  = 71) AD evolving to ACLF (n  = 24) ACLF (n  = 18) ANOVA

Mean SD Mean SD Mean SD P value
Total bilirubin (mg/dL), n = 112     2.1   2.2     5.1   5.3     5.7   7.2 < 0.001
Serum creatinine (mg/dL), n = 113     1.0   0.3     1.2   0.4     2.1   0.8 < 0.001
INR, n = 112     1.4   0.3     1.5   0.5     1.8   0.4 < 0.001
White-cell count (109 cells/L), n = 113     6.9   3.7     8.8   3.6   12.6   6.1 < 0.001
Serum sodium (mmol/L), n = 113 138.4   3.9 136.1   4.3 137.6   5.6 0.070
Serum albumin (g/dL), n = 112     3.0   0.6     2.7   0.5     2.7   0.5 0.006
Serum C-reactive protein (mg/L), n = 47   25.5 33.0   41.9 32.0   77.5 61.7 0.003

AD: Acute decompensation of cirrhosis; ACLF: Acute-on-chronic liver failure; ANOVA: Analysis of variance; INR: International normalized ratio.
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Figure 2  Kaplan-Meier survival analysis. AD: Acute decompensation; ACLF: 
Acute-on-chronic liver failure.
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Table 3  Survival time and mortality according to group

Group (group symbol) Survival time1 Mortality1

Median (d) Mantel-Cox 28-d mortality 90-d mortality Death at any point 
during the study

Estimate (95%CI) P  value n  (%) n  (%) n  (%)
AD (A), n = 71 239 (166.4-311.6) Reference group 6/67 (9.0)2 11/60 (18.3)2 18/60 (30.1)2

AD evolving to ACLF (B), n = 24   32 (0.0-64.4) B vs A < 0.001; 12/24 (50.0)2,3 18/24 (75.0)2,3 18/24 (75.0)2,3

B vs C = 0.247
ACLF (C), n = 18   11 (2.7-19.3) C vs A < 0.001; 11/18 (61.1)2,3 15/18 (83.3)2,3 16/18 (88.9)2,3

B + C vs A < 0.001
Overall, n = 113 165 (117.7-212.3) Not applicable 29/109 (26.6) 44/102 (43.1) 52/102 (51.0)

1Survival time and mortality for group B regards to time elapsed from the diagnosis of ACLF; 2Pearson’s χ 2 P values < 0.001 for comparisons across all 
groups; 3Fisher’s exact test P values for comparisons between groups B and C were 0.542, 0.708, and 0.431 for 28-d mortality, 90-d mortality, and death at 
any point during the study, respectively. AD: Acute decompensation of cirrhosis; ACLF: Acute-on-chronic liver failure.
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reference line.
In the present study, ACLF was diagnosed in 37% 

of patients with decompensated cirrhosis, which 
is similar to what was previously reported[10]. The 
group of patients that fulfilled the diagnostic criteria 
for ACLF had a median survival time of 27 d, which 
differed significantly from the median survival of 239 
d of the AD group (P < 0.001), corroborating the idea 
that ACLF is a distinct syndrome with an elevated 
short-term mortality[3]. Moreover, as also previously 
described[3], the prognosis of patients diagnosed 
with ACLF at hospital admission was not significantly 
different from that of patients who developed ACLF 
during hospitalization. Therefore, patients should be 
managed similarly irrespective of the moment of the 
diagnosis of ACLF.

The poor prognosis of ACLF was also demonstrated 
in a North American population of infected cirrhotic 
patients. In that study, 30-d survival was 51.3% 
for patients with ACLF and 91.4% for those without 
ACLF[11], which is similar to what we found (28-d 
survival of 38.9% for patients with ACLF and 91% 

for those without ACLF). Nevertheless, it is important 
to highlight that the definition of ACLF used in that 
study is not the same as that suggested by the CLIF 
Consortium and used in the present study.

Using the CLIF Consortium definition of ACLF, 
Soares e Silva et al[12] also showed that ACLF was a 
strong predictor of short-term mortality in a Brazilian 
population. Similar findings were described as well in a 
recent Argentina study[13]. However, to the best of our 
knowledge, the present study is the first to validate 
CLIF-C AD and CLIF-C ACLF scores outside Europe.

Other interesting finding of our study is that 
patients with ACLF more frequently had alcohol-
related cirrhosis and less frequently had hepatitis C 
virus. These results are similar to those reported in the 
CANONIC study[3] and also corroborate what Jeong 
et al[14] have shown in their paper.

ACLF differs from traditional decompensated 
cirrhosis, not only because of the presence of organ 
failure(s) and higher mortality rate, but also because 
it happens more frequently in younger patients and 
in those with an alcoholic etiology of cirrhosis, as 
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well as because it is associated to higher prevalences 
of some precipitating events (bacterial infections, 
active alcoholism, among others), and to a higher 
level of systemic inflammation[10]. As expected, in our 
study, we found that serum C-reactive protein and 
leukocyte count were significantly higher in the ACLF 
group compared to the AD group. This corroborates 
the systemic inflammation hypothesis[15], which 
suggests that ACLF is caused by an aggravation 
of systemic inflammation and by the associated 
systemic circulatory dysfunction already present in 
decompensated cirrhosis. According to this hypothesis, 
these processes would lead to organ failures as a 
consequence of hypoperfusion and the direct deleterious 
effects of inflammatory mediators on microcirculation 
and on cell physiology homeostasis[15]. The systemic 
inflammation hypothesis was based on the CANONIC 
study, in which it was observed a close relationship 
between blood leukocytes and C-reactive protein 
levels and the presence and severity of ACLF[3]. In 
this context, the association between the course of 
systemic inflammation and the course of ACLF was 
also recently demonstrated[16]. The relevance of the 
inflammatory state to the prognosis of cirrhotic patients 
is such that prognostic models incorporating C-reactive 
protein are also being studied[17,18].

Among the strengths of the present study, one 
must highlight its prospective character and the large 
sample of patients enrolled in a single centre. On the 
other hand, this study also presents limitations. One 
of the limitations, contradictorily, regards the fact that 
this was a single-center study, and its results might 
not reflect the reality elsewhere. For instance, despite 
being one of the largest hospitals in southern Brazil, 
our institution does not have a liver transplantation 
program, which does not preclude patients from being 
referred to others hospitals, but might explain why 
none of the studied patients was submitted to OLT. 
Nevertheless, we understand that the characteristics 
of our institution are similar to those of the majority 
of tertiary hospitals in Brazil and probably in Latin 
America and, therefore, we believe in the external 
validity of our findings. 

Another limitation is the fact that we did not 
perform a sequential assessment of ACLF status and 
of the scores of the patients during hospitalization, 
which has recently been demonstrated useful[19,20]. This 
assessment was not planned prior to data collection, 
and we did not have sufficient data to perform it. 

Yet another limitation of this study concerns missing 
data for some of the evaluated parameters, which is 
explained by the fact that authors did not interfere with 
the management of the patients. However, it should be 
noticed that the main analyses of this study were not 
affected by missing data.

In conclusion, in order to improve the quality of 
care of cirrhotic patients, it is of the utmost importance 
to be able to accurately predict the prognosis of 
decompensated cirrhosis. This study has shown that 

CLIF-C ACLF is the most accurate score to predict 
mortality of patients with ACLF in a Brazilian setting. 
Moreover, it has demonstrated that CLIF-C AD score 
is also useful for the prediction of mortality among 
cirrhotic patients with AD not fulfilling diagnostic 
criteria for ACLF, but it was not superior to other well-
established prognostic scores.
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