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ABSTRACT

BACKGROUND: Patients with organ failures associated with cirrhosis may have a higher risk of death in the short term. It has been suggested that
aparticular clinical entity, acute-on-chronic liver failure (ACLF), could be responsible for this increase in mortality.

DESIGNAND SETTING: Historical cohort study conducted in a mixed public and private tertiary care teaching hospital.

METHODS: Data from hospital charts from January 2013 to December 2014 were obtained by searching the hospital electronic database for
codes of liver disease. Paper medical charts were hand-analyzed. Liver-specific scores were calculated and Cox regression was used to access the
association of the variables with survival, through univariate and multivariate analysis.

RESULTS: In the final analysis, 51 patients were included. Of these, 18 had ACLF (7 grade 1, 10 grade 2 and 1 grade 3). In a multivariate analysis,
female sex, higher Chronic Liver Failure Sequential Organ Failure Assessment (CLIF-SOFA) score, presence of ACLF, hepatocellular carcinoma
and HIV were associated with a higher 30-, 90- and 365-day mortality.

CONCLUSION: The presence of ACLF was able to predict adverse outcomes in a cohort of a mixed public and private teaching hospital in Brazil.
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INTRODUCTION

Cirrhosis is the final stage of progressive liver injury, which leads to
fibrosis and nodular regeneration.' There are many etiologies for such
injury, where the most common are viral hepatitis, alcoholic liver
disease and non-alcoholic fatty liver disease. After cirrhosis is
established, the clinical course of the disease is marked by progression
to decompensated cirrhosis (DC), which is the most important cause of
hospital admission for these patients.” The World Health Organization
stated7that cirrhosis was the 9" leading cause of death in the West in
2015.

In the last decade, it has been observed that patients with organ failures
associated with cirrhosis have a higher risk of death in the short term.*"
It has been suggested that a particular clinical entity, acute-on-chronic
liver failure (ACLF), could be responsible for this increase in
mortality, which may range from 50 to 90%."" The differentiation
between DC and ACLF has been attempted by creating scoring
systems that define and stage ACLF. This is important because while
DC translates into the progression of the disease, ACLF is defined as an

acute event, potentially reversible, and with a high mortality."*"

The pathogenesis of ACLF is yet to be fully understood. Use of the
acronym PIRO (Predisposition, Injury, Response and Organ failure)
has been suggested as ameans of explaining what is known so far.

Predisposition means basically the presence of an end-stage liver
disease, such as cirrhosis, which is commonly evaluated using liver
scores such as Model for End-Stage Liver Disease (MELD) and Child-
Pugh-Turcotte (CTP). Nevertheless, these models are not reliable for
the evaluation of ACLF, since they do not take into account organ
failures.""

Injury derives from the concept that ACLF takes place after an acute
event, which leads to DC which is followed by ACLF. This event can
be hepatic (such as an alcoholic or viral hepatitis, portal vein
thrombosis) or extra-hepatic (such as an infection, variceal bleeding).

Response is meant to exemplify that the injury itself is not solely
responsible for ACLF and that there is an inadequate response of the
host to the injury, which leads to excessive inflammation and immune
dysfunction, increasing susceptibility to infections.”” Systemic
inflammatory syndrome has been associated with acute liver failure,
leading to hepatic encephalopathy, infections, kidney failure and a
poorer prognosis.” The levels of many pro- and anti-inflammatory
cytokines have been shown to be increased in ACLF.” Infections are
generally associated with higher mortality. About 40 to 50% of
admitted cirrhotic patients have an infection on admission and 20 to
40% will develop one during their hospital stay.” It is estimated that
around 15% of cirrhotic patients admitted because of an infection will
die during their hospital stay, twice as much as those without an
infection. Also, mortality from septic shock in cirrhotic patients is
around 60 to 100%.*°*

Organ failure-associated scores, used generally in the intensive care
setting, have been shown to be better than liver scores at predicting
ACLF-related mortality. It was shown that mortality in cirrhotic
patients who were admitted in the intensive care unit (ICU) with three
or more organ failures was 70% in the first day of admission,
increasing to 89% by the third day."“”” What changed how we perceive
ACLF is the CANONIC study, a prospective cohort study published in
2013, which transformed a commonly used score in the ICU to the
ACLF setting, called CLIF-SOFA (Chronic Liver Failure Sequential
Organ Failure Assessment), dividing ACLF into three categories with
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distinct mortality.”

The purpose of this paper is to analyze, in a mixed public and private
tertiary care teaching hospital in Brazil, the accuracy of the presence of
ACLEF to predict mortality.

METHODS

Study population

The study was approved by the research ethics committee of the
hospital on October 20, 2014, under protocol no. 35359813.
4.0000.5523. A historical cohort study was conducted, analyzing data
from hospital charts from January 2013 to December 2014. Patients
were found by searching through a mixed public and private teaching
hospital electronic database for International Classification of
Diseases (ICD-10) codes F10,K70,K70.1,K70.2,K70.3,K71.7,K74,
K74.2,K74.3,K74.6, K77. Paper medical charts were hand-analyzed.
Patients over 18 years old with laboratory and imaging data supporting
the diagnosis of cirrhosis were included. Patients were excluded if they
did not have a diagnosis of cirrhosis when the chart was reviewed or
had incomplete charts. Data regarding clinical and laboratory
variables were gathered and liver-specific scores were calculated.

Variables

Clinical and laboratorial variables were gathered by analyzing paper
medical charts and electronic laboratory data. Laboratory data is
expressed in units used in the hospital. Diagnosis of hepatocellular
carcinoma (HCC) was made using standardized imaging techniques™.
Diagnosis of hepatorenal syndrome were made using the previously
published criteria in 2007 for diagnosis™. Diagnosis of infection was
made through a positive culture or neutrophil count in ascites fluid: a
count of 250 or higher neutrophil/mm?® defined spontaneous bacterial
peritonitis.

MELD and MELD-Na

MELD (Model for End-Stage Liver Disease)” and MELD-Na
(MELD-Sodium)” are scores used to predict 90-day mortality and are
currently used for organ allocation in liver transplantation. They were
calculated using an online calculator (MELD: https://www.mdcalc.
com/meld-score-model-end-stage-liver-disease-12-older) (MELD-
Na: https://www.mdcalc.com/meldna-meld-na-score-liver-cirrhosis).

CLIF-SOFA

CLIF-SOFA is a score developed by the EASL-CLIF group, adapted
from the SOFA score used in intensive care (Table 1). It aims to define
ACLF and divide it in three grades™. Both CLIF-SOFA and ACLF
grade were calculated using an online calculator developed by the
CLIF Research Group (https://www.clifresearch.com/
ToolsCalculators.aspx). CLIF-SOFA score defines failure of each
system, and by the number of failures it further stratifies ACLF into
grade 1,2 and 3:

DC (non-ACLF): no organ failure; or an isolated non-renal organ
failure with creatinine < 1.5 and absence of encephalopathy; or an
isolated neurological failure with creatinine <1.5.

* ACLF grade 1: an isolated renal failure; or an isolated non-renal
and non-neurological organ failure with creatinine ranging
between 1.5 and 1.9 or mild to moderate hepatic encephalopathy;
or an isolated neurological failure with creatinine ranging between
1.5and 1.9

¢ ACLFgrade2: two organ failures.
* ACLF grade 3: three organ failures.

ACLFgrade

The CLIF-SOFA score is also used to analyze organ failures and define
the presence of ACLF and its grade™. It was calculated using an online
calculator (https://www.clifresearch.com/ToolsCalculators.aspx).

CLIF-CAD/ACLF

CLIF Consortium Acute Decompensation (CLIF-C AD) score and
CLIF-C ACLF are scores also developed by the CANONIC group that
predict expected mortality for 30-day, 90-day, 180-day and 365-day
for DC and ACLF patients™. They were calculated using an online
calculator (https://www.clifresearch.com/ToolsCalculators.aspx).
The online calculator, after the result of the presence of ACLF and the
value of CLIF-SOFA, automatically analyzes if CLIF-C AD or ACLF

applies in each case and calculates accordingly.

Outcome

Outcome data regarding survival were gathered using hospital charts
and searching through national death databases
(https://www.falecidosnobrasil.org.br/). If the patient had more than
one hospital admission, data regarding only the first were collected.

STATISTICALANALYSIS

Statistical analysis was performed using Statistical Package for the
Social Sciences (SPSS) 15.0. Categorical variables are described using
frequency and continuous variables by mean and standard deviation.
Cox regression model for survival analysis was used for univariate and
multivariate analysis. Kaplan-Meyer curves were used for the
graphical description of survival.

RESULTS

Electronic ICD search retrieved 190 hospital admissions. Of these, 131
admissions were excluded due to the other diagnosis for admission
than cirrhosis; and 8 admissions were excluded for being for the same
patients. After chart analysis, 51 patients in their first hospital
admission in the analyzed period were included in the study. Of these,
18 were diagnosed with ACLF (7 grade 1, 10 grade 2 and 1 grade 3).
Demographic, clinical and laboratorial data are described in Table 2
for the study population and for each ACLF grade.

Univariate analysis was performed using 28, 90 and 365-day survival
as outcome. The data with hazard ratios is presented in Table 3 and
Kaplan-Meyer curves for ACLF are shown in Figure 1. A lower body
mass index (BMI), female sex, higher CLIF-SOFA, higher creatinine,
and presence of ACLF, HCC, HIV and hepatitis C were associated with
ahigher chance of mortality in the univariate analysis.

Multivariate analysis was performed using 28, 90 and 365-day
survival as outcome. The data with hazard ratios is presented in Table
4. Female sex, higher CLIF-SOFA, presence of HIV, HCC and ACLF
were independently associated with a higher chance of mortality. The
presence of ACLF increased mortality 3 to 4-fold, whereas each point
inthe CLIF-SOFA score increased mortality around 1.3-fold.

DISCUSSION

In the past couple of decades, several studies have been published
regarding the clinical nature of ACLF, but they have been undermined
because of the lack of a consensual definition of ACLF. In this study,
we analyzed the role of the definitions and scores proposed by the
EASL-CLIF (European Associaton fos the Study of the Liver -
Chronic Liver Failure) consortium, exploring their relationship with
survival.”

Understanding ACLF has become paramount in expanding our
knowledge regarding cirrhosis, to complete the gap between DC and
death. Hepatology has come a long way since the first supplement
dedicated to this subject,””* which integrated intensive care and
Hepatology, and the publication of CANONIC, responsible for the
current definition of this entity.” Although, it is important to mention
that a different set of criteria developed by the Asia-Pacific Association
for the Study of the Liver has been described, but it appears to be
inferior to the one developed by the EASL-CLIF"*,

In this study, the prevalence of ACLF was 35.3% (grade 1 in 13.7%,
grade 2 in 19.6% and grade 3 in 2%). These results are not very close to
those obtained in the CANONIC study, with an ACLF prevalence of
22.6%,” or in a similar Brazilian study, with a prevalence of 24%," or
in a similar North American study, with a prevalence 0f26.4%", where
grade 1 was 11.0%, 17.7% and 12.8%, respectively. This population
also had a predominance of grade 2, which was different from other
studies.

Besides the presence of ACLF, other variables were associated with
survival. A higher BMI was associated with improved survival, which
has been demonstrated in a previous study, and it makes sense, hence
malnutrition has been widely associated to poorer prognosis in
cirrhotic patients.” Although there were fewer female patients in this
population, there was a higher rate of death among females, which
differs from previous studies.**’

Higher serum creatinine levels, HIV and HCV infection and the
presence of HCC were associated with poorer survival, which was
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described in the CANONIC study and in a recent North American
Study™*. In this study, infection was not associated with higher
mortality, possibly due to the small sample size. The activation of
cytokines and vasoactive hormones and the alteration in circulatory
function in advanced cirrhosis and ascites without overt sepsis are
similar to that seen in sepsis and septic shock without cirrhosis, which
results ig a higher mortality associated with bacterial infections in most
studies.

The ACLF group showed a 28-day mortality of 39% (29, 40 and 100%
in ACLF grades 1, 2 and 3, respectively), compared to 22% in non-
ACLEF patients. In the CANONIC study, 28-day mortality was 33.9%,
significantly lower than that reported here,” whereas the Brazilian
study showed very similar mortality rates, i.e., 39%."

As expected, mortality was independently associated with a higher
CLIF-SOFA but not with a higher MELD or CLIF-C AD/ACLF. This is
compatible with other studies, which have shown CLIF-SOFA to be
superior to other liver-specific scores in predicting mortality* ™.

Although the sample was of a mixed private and public teaching
hospital, there was no significant difference between private and
public patients regarding survival.

A major drawback of our study was the small sample size, which was
probably due to the fact that the hospital is not a referral center for liver
diseases. Nonetheless, the complete data gathered allowed for an in-
depth study of the population and provided more data regarding the
prognosis and treatment of cirrhosis in Brazil. Many patients were
excluded because of the ICD search — this hospital has a psychiatric
wing and most excluded patients were with a diagnosis of ICD F10.

CONCLUSION

In conclusion, the presence of ACLF was able to independently predict
adverse outcomes in a cohort of a mixed public and private teaching
hospital in Brazil. An increase in the use of these evidence-based
scores may help define optimal diagnostic and therapeutic strategies
forACLF.

Table 1. Chronic liver failure- sequential organ failure assessment (CLIF-SOFA) score

CLIF-SOFA score [0 [1 [2 [3 [4

Respiration

PaO2/FiO2 >400 >300 to <400 >200 to <300 >100 to <200 <100

or SpO2/Fi02 >512 >357 to <512 >214 to <357 8910 <214 <89

INR <l.1 >1.1to<1.25 >1.25t0<L.5 >1.5t0<2.5 >2.5or

platelet <20

Liver

Bilirubin, mg/dL <1.2 (<20) >1.2t0<2.0 >2.0 t0 <6.0 >6.0to <12.0 >12.0 (>204)

(Imol/L) (20-32) (33-101) (102-204)

Cardiovascular

Hypotension MAP >70 mmHg |MAP <70 mmHg (Dopamine <5 or [Dopamine>5or [Dopamine >15 or
dobutamine epi 0.1 or epi >0.1 or
(any dose)* or norepi <0.1* norepi >0.1*
terlipressin

CNS

HE grade No HE 1 11 111 v

Renal

Creatinine <1.2 >1.2t0<2.0 >2.0t0<3.5 >3.5to <5.0 or >5.0

(mg/dL) use of RRT

CNS = central nervous system; epi = epinephrine; FiO2 = fractional inspired oxygen; HE = hepatic encephalopathy; INR = international
normalized ratio; MAP = mean arterial pressure; norepi = norepinephrine, PaO2 = arterial oxygen tension; RRT =renal replacement therapy; SpO2
=pulse oximetric saturation. Gray shading in the table cells defines insufficiency of that organ

* Adrenergic agents administered for at least 1 h (doses are given in lg/kg/min).

Table 2. Demographic, clinical and laboratory findings of the study population and for each acute-on-chronic liver failure (ACLF) grade

Variable Study population Acute-on-chronic liver failure

(n=151) Absent(n = 33) [Present (n = 18)|Grade 1 (n =7)|Grade 2 (n = 10) |Grade 3 (n=1)
Age (years)* 53 (11) 54 (11) 51(12) 53 (10) 51(13) 37
Leukocytes (10°/mm?®)* 8,8 (4,8) 8.1 (4.1) 10.3 (5.9) 12.2 (8) 8.3(3.4) 15.9
Platelets (10%/mm?)* 134 (93) 155 (98) 97(71) 109(73) 87(76) 108
BMI (kg/m?)* 25 (3.6) 25(3.9) 25(2.9) 25(1.9) 24 (3.3) 29
MBP (mmHg)* 75 (14) 75 (15) 75 (14) 73 (14) 74 (14) 92
Creatinine (mg/dL)* 1.59 (1.1) 0.97 (0.17) 2.7 (1.3) 2.2(0.7) 3 (1.6) 3
Urea (mg/dL)* 48 (37) 35(24) 72 (45) 77 (48) 73 (46) 24
Sodium (mmol/L)* 137 (5.2) 137 (5.2) 135(5.2) 134 (4.6) 136 (5.9) 132
PaO2 (mmHg)* 85 (26) 84 (30) 85(17.2) 81 (16.9) 88 (18.8) 87
AST (U/L)* 125 (157) 104 (103) 163 (223) 222 (336) 117 (114) 210
ALT (U/L)* 137 (303) 77 (110) 248 (477) 272 (560) 247 (466) 98
GGT (U/L)* 541 (729) 498 (582) 620 (956) 631 (892) 580 (1083) 1052
Alkaline phosphatase (U/L)* [220 (137) 243 (148) 177 (104) 224 (131) 153 (76) 89
Albumin (g/dL)* 2.0 (1.0) 1.9 (1.7) 2.1(0.5) 2.1(0.3) 2.1(0.7) 2
INR* 1.5 (0.6) 1.3 (0.4) 1.8 (0.7) 1.7 (0.4) 1.7 (0.6) 4
Bilirubin (mg/dL)*
Liver scores*
MELD 15.2 (9.7) 10.4 (5.6) 23.9 (9.6) 21.8 (6.4) 24.1 (11) 37.9
MELD-Na 16.6 (10.4) 11.9 (6.7) 25.3(10.4) 24.6 (5) 24.5 (13) 38.3
CLIF-SOFA 10.9 (2.4) 10.3 (2.1) 11.9 (2.6) 10.8 (2.4) 12.6 (2.6) 13
CLIF-C AD/ACLF 54 (11.5) 49.7 (8.5) 63.1(11.2) 53.8 (9.7) 61.2 (12.1) 78
Sex**
Male 42 (82) 25 (76) 17 (94) 7 (100) 9 (90) 1
Female 9 (18) 8 (24) 1(6) 0 1 (10) 0
Health Service**
Public [46 (90) [30 (90) [16 (89) [6 (75 [9 (100 [1
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Private [510) [310) 21 [2 25 [o [o
Etiology**

Alcohol 46 (90) 29 (88) 17 (94) 6(85) 10 (100) 1
Other 5(10) 4 (12) 1(6) 1(15) 0 0
Virus**

Hepatitis B 1(2) 1(3) 0 0 0 0
Hepatitis C 9(18) 6(18) 317 1 (15) 2 (20) 0
HIV 1(2) 0 1(6) 1 (15) 0 0
Hepatocellular carcinoma**

Yes 5(10) 4 (12) 1(6) 1 (15) 0 0
No 46 (90) 29 (88) 17 (94) 6(85) 10 (100) 1
Hepatorenal syndrome**

Yes 6(12) 1(3) 5(28) 1 (15) 3(30) 1
No 45 (88) 32 (97) 13 (72) 6(85) 7(70) 0
Infection**

SBP 6(12) 2 (6) 4(22) 2 (29) 2 (20) 0
UTI 30 (59) 20 (61) 10 (56) 34D 7(70) 0
RTI 6(12) 3(9) 3(16) 1(15) 1(10) 1
Other 3(5 2(7) 1.(6) 1(15) 0 0
None 6(12) 6(17) 0 0 0 0
Hepatic encephalopathy**

Absent 26 (51) 19 (58) 7 (40) 34D 4 (40) 0
Present 25 (49) 14 (42) 11 (60) 4 (59) 6 (60) 1
Grade [ 12 (23) 8 (24) 4(22) 1(15) 3(30) 0
Grade I1 4(8) 2(6) 2 (11D 2(29) 0 0
Grade 111 1(2) 0 1(5) 1 (15) 0 0
Grade IV 8 (16) 4 (12) 4(22) 0 3 (30) 1
Survival**

28-day 37 (72) 26 (78) 11 (61) 5(71) 6 (60) 0
90-day 29 (57) 23 (69) 6(33) 3(43) 3(30) 0
365-day 16 31) 13 (39) 317 2(29) 1(10) 0

BMI =body mass index; MBP =mean blood pressure; AST = aspartate
transaminase; ALT = alanine transaminase; GGT = gamma-glutamyl
transferase; INR = international normalized ratio; MELD = Model for
End-Stage Liver Disease; MELD-Na = Modified Model Including
Sodium; CLIF-SOFA = Chronic Liver Failure Sequential Organ

tract infection.

Table 3. Univariate analysis

Failure Assessment; CLIF-C AD/ACLF = CLIF Consortium Acute
Decompensation/acute-on-chronic liver failure; SBP = spontaneous
bacterial peritonitis; UTI = urinary tract infection; RTI = respiratory

*Mean (standard deviation); **Frequency (%).

Variable Survival(hazardratio -95%CI)

28-day 90-day 365-day
Age 0.98(0.03-1.03) 0.92(0.94-1.02) 1.0(0.96-1.03)
Leukocytes 1.1(0.14-8.8) 2;03(0.26-15.3) 1.8(0.4-7.8)
Platelets 0.16(0.01-1.4) 0.4(0.18-1.2) 0.7(0.27-2.2)
BMI-higher values 0.8(0.69-0.97)* 0.8(0.7-0.98)* 0.9(0.82-1.0)*
Creatinine(>1.5mg/dL) 2(0.7-5.8) 2.5(1.08-5.81)* 2.2(1.1=4.5)*
Sodium 0.8(0.25-2.5) 1.4(0.6-3.4) 1.3(0.6-2.8)
AST 1.02(0.28-3.6) 0.92(0.34-2.5) 0.9(0.4-2;006)
ALT 1.2(0.6-3.8) 0.86(0.37-1.9) 1.2(0.6-2.4)
GGT 0.54(0.12-2.41) 0.44(0.12-1.5) 0.6(0.19=-2.14)
Albumin 1.2(0.1-9.5) 0.22(0.03-1.6) 0.4(0.08-2.4)
INR 0.94(0.3-2.7) 0;89(0.38-2.1) 0.8(0.44-1.7)
Total bilirubin 0.6(0.2-2.0) 0.4(0.18-1.2) 0.5(0.26-1.1)
Liver scores***
MELD 1.02(0.96-1.07) 1.01(0.96-1.05) 1.0(0.97-1.05)
MELD-Na 1.02(0.97-1.07) 1.01(0.97-1.05) 1.01(0.97-1.04)
CLIF-SOFA 1.32(1.07-1.61)** 1.3(1.1-1.6)** 1.2(1.08-1.45)**
CLIF-C AD/ACLF 1.0(0.9-1.05) 1.0(0.96-1.04) 1.0(0.9-1.03)
Sex(Female) 3.1(1.05-9.49)* 3.2(1.3-7.9)* 2.5(1.1-5.7)*
Etiology 2.1(0.47-9.4) 1.35(0.31-5.7) 1.1(0.15-8.3)
Hepatitis C 3.5(1.1-10.6)* 1.9(0.72-5.37) 1.6(0.7-3.8)
HIV 12(1.3-108)* 12(1.3-108)* 12(1.3-108)*

Hepatocellular carcinoma

3.8(1.06-14)*

2.3(0.68-7.87)

2.8(1.07-7.82)*

Hepatorenal syndrome 1.3(0.3-6.1) 1.2(0.3-4.3) 2.0(0.82-4.85)
Infection 0.9(0.2-3.3) 1.2(0.4-3.5) 2.5(0.9-7.3)
Hepatic Encephalopathy 0.38(0.04-3.2) 0.6(0.13-3.01) 0.4(0.09-1.9)
ACLF

Absent x Present | 2(0.7-5.8) | 2.8(1.2-6.5)* | 2.1(1.1-4.3)*

BMI =body mass index; AST = aspartate transaminase; ALT = alanine
transaminase; GGT = gamma-glutamyl transferase; INR =
international normalized ratio; MELD = Model for End-Stage Liver
Disease; MELD-Na = Modified Model Including Sodium; CLIF-

SOFA = Chronic Liver Failure Sequential Organ Failure Assessment;
CLIF-C AD/ACLF = CLIF Consortium Acute Decompensation/acute-
on-chronic liver failure.
*P<0.05; **P<0.01; ***HR per point in the score.
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Table 4. Multivariate analysis

Variable Survival (hazard ratio - 95% CI)
28-day 90-day 365-day
Sex (Female) 4.4 (1.2-16) 6.6 (1.6-13) 2.9 (1.2-7.3)
p=0.02 p=0.003 p=0.01
HIV 12.7 (0.9-177) 13.3 (1.1-156) 11.7 (1.1-124)
p=0.05 p=0.03 p=0.04
Hepatocellular carcinoma 6.8 (1.4-32) 3.5(0.8-14) 3.3(1.1-9.9)
p=0.015 p=0.07 p=0.03
CLIF-SOFA* 1.3 (1.03-1.7) 1.3 (1.08-1.6) 1.2 (1.05-1.48)
p=0.02 p =0.006 p=0.01
ACLF Absent x Present 3.1(0.8-12) 4.4 (1.4-10.9) 2.8 (1.3-6.1)
p=0.08 p=0.008 p=0.006
CLIF-SOFA = Chronic Liver Failure Sequential Organ Failure
Assessment (HR per point in the score); ACLF =Acute-on-chronic *HR per point in the score.
liver failure.
28-day survival 90-day survival 365-day survival
1.0 104 104 nIE
q_ o
0o L L
or
E | L E 1 i
: L : e
@ “w w
£ ] E 1 £
o O g = o -
= : — 0r
0 —|
06 0.0
& sk w0 ;s w6 ) 200 ) oo 000 10300 5o a0 20000 900 40000
Time (days) Time (days) Time (days)

Figure 1. Kaplan-Meyer curves for 28-, 90- and 365-day survival for acute-on-chronic liver failure (ACLF) present or absent.
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