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ABSTRACT - Background — Spontaneous bacterial peritonitis (SBP) is a decompensation of cirrhosis with an in-hospital mortality ranging from 20% to
40%. Objective — The purpose of this study is to analyze if EASL-CLIF definition of acute-on-chronic liver failure (ACLF) is able to predict mortality
in cirrhotic patients with SBP. Methods — Historical cohort study conducted in a public tertiary care teaching hospital. Data from medical records from
January 2009 to July 2016 were obtained by searching the hospital electronic database for samples of ascites collected in the period. Electronic and
physical medical records were analyzed and patients were included if they were over 18-years old, with cirrhosis and an ascites fluid compatible with
SBP: 69 patients were included. Liver-specific scores were calculated and Kaplan-Meier survival analysis was used for univariate analysis and a stepwise
approach to the Cox regression for multivariate analysis. Results — All cause mortality was 44%, 56.5% and 74% for 28-, 90- and 365-day, respectively.
The prevalence of ACLF was 58%. Of these, 65% grade 1, 17.5% grade 2 and 17.5% grade 3. In multivariate analysis, the use of proton-pump inhi-
bitors, alanine transaminase lower than 40 U/L, hemoglobin higher than 9 g/dL, absence of ACLF and lower CLIF-SOFA and MELD scores were
independently associated with higher survival for both 28- and 90-day interval. Conclusion — The presence of ACLF and higher CLIF-SOFA scores
were independently associated with higher 28- and 90-day mortality in cirrhotic patients admitted due to SBP.

Keywords — Liver cirrhosis; spontaneous bacterial peritonitis; end stage liver disease; organ dysfunction scores; prognosis; acute-on-chronic liver failure.

INTRODUCTION

Spontaneous bacterial peritonitis (SBP) is the most important
infection of the cirrhotic patient with ascites, accounting for 24%
of infections in these patients, carrying an inpatient prevalence of
around 10%1%. Although therapy has greatly improved, with the
use of albumin® and broad spectrum antibiotics, the prognosis of
SBP remains poor, with an in-hospital mortality revolving around
20% to 40%©. Therefore, the first episode of SBP should prompt
referral for liver transplantation evaluation and the use of prophy-
lactic antibiotics indefinitely®.

The presence of ascites defines cirrhosis as decompensated.
When SBP takes place, it is still defined as decompensated cirrhosis
(DC), although SBP impairs prognosis greatly. A new concept,
acute-on-chronic liver failure (ACLF), has been welcomed as an
additional step between cirrhosis and death, which is character-
ized by multi-organ failure. Although such concept has been
introduced and discussed some time ago in an innovative supple-
ment bridging the gap between hepatology and intensive care®'¥,
a definitive definition of ACLF has only been introduced by the
multi-centric prospective study CANONIC, developed in Europe
and published in 20131,

The European Society for the Study of the Liver — Chronic Liver

Failure Group (EASL-CLIF) adapted the Sequential Organ Failure
Assessment (SOFA) score used by Intensive Care into the Chronic
Liver-Failure — Sequential Organ Failure Assessment (CLIF-SOFA)
score, which divided systems as sufficient or insufficient, stratifying
patients either as DC or ACLF. ALCF was further stratified into
three grades, which were independently associated with 28 and
90-day mortality!.

Clinical factors that could predict prognosis for SBP patients
has been already extensively studied. Age, serum bilirubin, serum
creatinine, higher Model for End-Stage Liver Disease (MELD), in-
tegrated MELD (iMELD) and higher Child-Turcotte-Pugh (CTP)
scores have been independently associated with higher mortality
in patients with SBP&1622,

The purpose of the present study is to analyze the association
between ACLF and death in cirrhotic patients admitted with SBP
in a teaching hospital in Brazil.

METHODS

Study population

The Research Ethics Committee of the hospital approved the
study on September 2016, under protocol no. 56574016.0.0000.5341.
Data from medical records from January 2009 to July 2016 were
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gathered, searching through the electronic database of the hospital
for every ascites fluid collected. Electronic and physical medical
records were analyzed and a data collection form was filled for each
patient. Patients over 18 years old with the diagnosis of cirrhosis
supported by laboratory and imaging data were included. SBP was
defined as a neutrophil count equal or higher to 250/mm?, without
any other clinical or laboratory finding that suggested the diagnosis
of secondary bacterial peritonitis. Patients were excluded if they did
not have a diagnosis of cirrhosis, had incomplete medical records
or a diagnosis for the ascites fluid infection other than SBP. Data
regarding clinical and laboratory variables were gathered in order
to calculate liver-specific scores and define the presence of ACLF
and its grade.

Variables

Data was gathered through the analysis of electronic and physi-
cal medical records. Clinical data was obtained and each case was
individually assessed. Standardized imaging criteria were used for
the diagnosis of hepatocellular carcinoma®. Previously published
clinical criteria were used for the diagnosis of Hepatorenal Syn-
drome type 1, published in 2007%2:

« Cirrhosis with ascites;

* Serum creatinine >1.5 mg/dL;

* No improvement of serum creatinine (decrease to a level
of 1.5 mg/dL or lower) after at least 2 days with diuretic
withdrawal and volume expansion with human albumin.
The recommended dose of human albumin is 1 g/lkg of body
weight per day up to a maximum of 100 g/day.

+ Absence of shock.

» No current or recent treatment with nephrotoxic drugs.

» Absence of parenchymal kidney disease as indicated by pro-
teinuria >500 mg/day, microhaematuria (>50 red blood cells
per high power field) and/or abnormal renal ultrasonography.

Hepatic encephalopathy was defined and stratified according
to West-Haven criteria®). Laboratory data is expressed in units
commonly used in the hospital.

Liver-specific scores

Commonly used liver-specific scores were calculated to analyze
their accuracy into predicting mortality. Child-Turcotte-Pugh is
a score used in the clinical care for cirrhotic patients that aims to
predict 1-year mortality for compensated and decompensated cir-
rhosis®’?), CTP was calculated using an online calculator.

MELD® and MELD-Na®” are scores currently used for organ
allocation in liver transplantation, developed to predict 90-day for
cirrhotic patients. Both were calculated using online calculators.

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 encepha-
lopathy; or an isolated neurological failure with creati-
nine <1.5.

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

* ACLF grade 2: two organ failures.

* ACLF grade 3: three organ failures.

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

CLIF-SOFA score 0 1 2 3 4
Respiration

PaO,/FiO, >400 >300 to <400 >200 to <300 >100 to <200 <100

or SpO./FiO, >512 >357 to <512 >214 to <357 89 to <214 <89
Coagulation

INR <11 >1.1 t0 <1.25 >1.25 to <1.5 215 t0 <2.5 =25 or

’ - ’ - ’ - ’ platelet <20

Liver

Bilirubin, mg/dL <1.2 >1.2 to <2.0 >2.0 to <6.0 >6.0 to <12.0 >12.0

(mol/L) (<20) (20-32) (33-101) (102-204) (>204)
Cardiovascular

Dopamine <5 or Dopamine >5 or Dopamine >15 or
Hypotension MAP 270 mmHg MAP <70 mmHg  dobutamine (any dose)* epinephrine <0.1 or epinephrine >0.1 or
or terlipressin norepinephrine <0.1%* norepinephrine >0.1*

CNS

HE grade No HE I I III v
Renal

Creatinine (mg/dL) <1.2 >1.2 to <2.0 >2.0 to <3.5 >3.5 to <5.0 or use of RRT >5.0

CNS: central nervous system; FiO2: fractional inspired oxygen; HE: hepatic encephalopathy; INR: international normalized ratio; MAP: mean arterial pressure; 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 pg/kg/min).
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Another scores developed by the EASL-CLIF Group, CLIF
consortium acute decompensation (CLIF-C AD) score and CLIF-
C ACLF, were developed with the purpose of predicting expected
mortality for 28-day, 90-day, 180-day and 365-day for DC and
ACLF patients®). They were also calculated using the online
calculator developed by the EASL-CLIF Group, which is able to,
after giving 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

Death from all causes was used as the main outcome. Data was
gathered using medical records and searching through national
death databases (https://www.falecidosnobrasil.org.br/). If the
patient was admitted to the hospital more than once for SBP, data
regarding only the first admission was collected.

Therapy for SBP

In our hospital, SBP is treated by the clinical gastroenterology
team accordingly to an institutional protocol, with insignificant
variation in patient treatment. Community acquired SBP is treated
with cefotaxime 2 g TID for 7 days and health-care associated and
nosocomial SBP is treated with piperacillin-tazobactam 4.5 g QID
for 7 days. Every patient with SBP receives albumin in the dose of
1.5 g/kg in the first day of antibiotics and 1.0 g/kg in the third day.
Every patient undergoes control paracentesis in 2 days and treat-
ment is adjusted accordingly. Post-treatment prophylaxis is made
with the use of norfloxacin 400 mg Q.D. indefinitely.

Statistical analysis

Statistical analysis was performed using Statistical Package for
the Social Sciences (SPSS) 15.0. Categorical variables are described
using frequency and corresponding percentage and continuous
variables by mean and standard deviation. Kaplan-Meier survival
univariate analyses were done and the cumulated risk of develop-
ing these events in the form a multivariate analysis was analyzed
with a stepwise progression to the Cox regression. All statistical
tests performed for the analysis of variables excluded missing data.
Kaplan-Meier curves were used for the graphical description of
survival.

RESULTS

Medical record analysis retrieved 77 hospital admissions due to
SBP in the pre-determined time frame. Of these, eight admissions
were excluded for being re-admissions for the same patients. After
chart analysis, 69 patients in their first hospital admission due to
SBP were included in the study (FIGURE 1). Demographic, clini-
cal and laboratorial data are described in TABLE 2 for the study
population and for either DC or ACLF and each grade. DC was
present in 29 patients, while ACLF in 40 patients, according to
EASL-CLIF criteria.

All cause mortality was 44%, 56.5% and 74% for 28-, 90-
and 365-day, respectively. The prevalence of ACLF was 58%.
Of these, 65% grade 1, 17.5% grade 2 and 17.5% grade 3. All
cause-mortality was, respectively, 27.6%, 41.4% and 55.2%
for 28-, 90- and 365-day for DC, 57.7%, 61.5% and 76.9% for

77 hospital
admissions due to
SBP

8 repeated patients

69 mcluded

-

hospital
admissions due to
SBP
1
L r 1 N
29 DC patients 40 ACLF patients
\_ . V,
I - ] = 1
26 patients ACLF 7 patients ACLF 7 patients ACLF
grade 1 grade 2 grade 3
. V.

Mortality: Mortality: Mortality: Mortality:
28-day 27.6% 28-day 57.7% 28-dayv 57.1% 28-day 100%
90-day 41.4% 90-day 61.5% 90-day 57.1% 90-day 100%
365-day 35.2% 365-day 76.9% 365-day 71.4% 365-day 100%

FIGURE 1. Fluxogram for study population and mortality for spontaneous bacterial peritonitis (SBP) patients according to the presence of decom-
pensated cirrhosis (DC) or acute-on-chronic liver failure (ACLF) and each grade.
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TABLE 2. Demographic, clinical and laboratory findings of the study population and for decompensated cirrhosis (DC) and for acute-on-chronic liver

failure (ACLF) and each grade.

Variable Study population DC ACLF ACLF grade 1  ACLF grade 2 ACLF grade 3
(n=69) (n=29) (n=40) (n=206) (n=7) (n=7)
Age (years)* 56 (10.4) 56(11.7) 55(9.5) 56 (10.5) 57 (9) 54 (9)
Hemoglobin (g/dL) 10.4 (2.2) 10.2(1.8) 10.4 (2.4) 10.5 (2.5) 10.3 (1.8) 10.4 (2.7)
Platelets (103/mm?3)* 115 (61) 115 (60) 114 (62) 116 (59) 96 (58) 124 (81)
Creatinine (mg/dL)* 1.6 (1.0) 0.96 (0.34) 2.1 (1.05) 2.3(0.94) 1.6 (1.3) 1.9 (1.05)
Sodium (mmol/L)* 135 (6.6) 135 (4) 135 (7) 134 (7) 135 (6) 139 (9.6)
AST (U/L)* 103 (144) 89 (91) 114 (174) 133 (210) 83 (74) 75 (59)
ALT (U/L)* 60 (122) 39 (25) 75 (158) 85 (190) 68 (97) 46 (38)
GGT (U/L)* 254 (321) 228 (260) 272 (361) 333 (398) 124 (107) 197 (356)
INR* 1.6 (0.58) 1.4(0.18) 1.8 (0.7) 1.6 (0.6) 1.8 (0.5) 2.2(0.9)
Total bilirubin (mg/dL)* 5.5(5.9) 4.5 (4.2) 6.3 (6.9) 5.2 (6.6) 6.4 (6.6) 10.1 (7.9)
Albumin (g/L)* 2.6(0.7) 2.6 (0.6) 2.6(0.7) 2.6(0.7) 2.4(0.9) 2.5 (0.6)
Liver scores™®
MELD 20 (7.2) 14.8 (4.3) 23 (6.5) 23.7 (5.9) 21.7 (7.7) 26.5(7.7)
MELD-Na 22(7) 17.6 (4.4) 26 (6.5) 26 (6) 24(7.7) 28 (7.4)
CLIF-SOFA 7 (3) 5.1(1.7) 8.8 (3.6) 7 (2.5) 10 (2.2) 14.2 (2.1)
CLIF-C AD/ACLF 57 (11) 52 (8.9) 61 (11.2) 60 (10.8) 62 (10.8) 64 (13.9)
CTP 11 (2) 10 (2.2) 11 (2.1) 11 (2.2) 11 (1.5) 13 (1.7)
Male sex** 52 (75.4) 20 (69) 32 (80) 21 (80.8) 5 (71.4) 6(85.7)
Etiology**
Alcohol 52 (75.4) 20 (69) 32 (80) 20 (76.9) 5(71.4) 7 (100%)
Other 17 (24.6) 9(31) 8 (20) 6(23.1) 2 (28.6) 0
Virus**
Hepatitis B 3(4.3) 1(3.4) 2(5) 1(3.8) 1(14.3) 0
Hepatitis C 22 (31.9) 15 (51.7) 7(17.5) 6(23.1) 1(14.3) 0
Ascites fluid
Neutrophil count (/mm3)* 2,764 (4,160) 2,919 (5,523) 2,652 (2,872) 2755 (3,132) 1,832 (1,926) 3,092 (2,825)
Ascites protein (g/dL)* 1.5(1.1) 1.4(1.2) 1.6 (0.9) 1.6 (0.8) 1.1 (0.8) 2.0(1.2)
Positive culture®* 32 (46.4) 11 (37.9) 21 (52.5) 15 (57.7) 2 (28.6) 4(57.1)
Medications in use**
PPI 41 (59.4) 22(75.9) 19 (47.5) 14 (53.8) 3 (42.9) 2 (28.6)
Furosemide 34 (49.3) 15 (51.7) 19 (47.5) 14 (53.8) 2 (28.6) 3 (42.9)
Spironolactone 34 (49.3) 15 (51.7) 19 (47.5) 14 (53.8) 2 (28.6) 3 (42.9)
NSBB 25 (36.2) 13 (44.8) 12 (30) 9 (34.6) 0 3 (42.9)
Skin color*®*
White 54 (78.3) 23(79.3) 31(77.5) 22 (84.6) 6(85.7) 3 (42.9)
Black 5(7.2) 2(6.9) 3(7.5) 2(7.7) 0 1(14.3)
Brown 10 (14.5) 4(13.8) 6(15) 2(7.7) 1(14.3) 3 (42.9)
Hepatorenal syndrome** 24 (34.8) 6(20.7) 18 (45) 12 (46.2) 2 (28.6) 4(57.1)
Hepatocellular carcinoma®** 13 (18.8) 5(17.2) 8(20) 6(23.1) 2 (28.6) 0
Portal vein thrombosis** 3 (4.3) 3(10.3) 0 0 0 0
Acute variceal bleeding®** 19 (27.5) 7 (24.1) 12 (30) 9 (34.6) 2 (28.6) 1(14.3)
Active alcoholism** 19 (27.5) 6(20.7) 13 (32.5) 7 (26.9) 4(57.1) 2 (28.6)
Hepatic encephalopathy**
Absent 38 (55.1) 20 (69) 18 (45) 16 (61.5) 2 (28.6) 0
Present 31 (44.9) 9(31) 22.(55) 10 (38.5) 5 (71.4) 7 (100)
Grade I 8(11.6) 5(17.2) 3(7.5) 1(3.8) 1(14.3) 1(14.3)
Grade II 9(12) 2(6.9) 7 (17.5) 6(23.1) 1(14.3) 0
Grade III 12 (17.4) 2(6.9) 10 (25) 3(11.5) 2 (28.6) 5 (71.4)
Grade IV 2(2.9) 0 (0) 2(5) 0 1(14.3) 1(14.3)
Mortality**
Intra-hospital 31 (44.9) 6(20.7) 25 (62.5) 14 (53.8) 4(57.1) 7 (100)
28-day 34 (49.3) 8 (27.6) 26 (65) 15 (57.7) 4(57.1) 7 (100)
90-day 39 (56.5) 12 (41.4) 27 (67.5) 16 (61.5) 4(57.1) 7 (100)
365-day 48 (69.6) 16 (55.2) 32 (80) 20 (76.9) 5(71.4) 7 (100)

ACLF: acute-on-chronic liver failure; DC: decompensated cirrhosis; 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-C AD/ACLF: CLIF consortium acute decompensation / acute-on-chronic liver failure; CLIF-SOFA: Chronic
Liver Failure Sequential Organ Failure Assessment; CTP: Child-Turcotte-Pugh score; PPI: proton pump inhibitor; NSBB: non-selective beta-blockers. *Mean (standard deviation). **Frequency (%).
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28-, 90- and 365-day for ACLF grade 1, 57.1%, 57.1% and 71.4%
for 28-, 90- and 365-day for ACLF grade 2 and 100% for 28-,
90- and 365-day for ACLF grade 3.

Kaplan-Meier univariate analysis was performed. ACLF
absent, male sex, use of proton-pump inhibitor (PPI), furosemide
and non-selective beta-blockers (NSBB), inactive alcoholism, total
bilirubin lower than 4 mg/dL, INR (international normalizated ra-
tio) lower than 1.3, AST and ALT lower than 40 U/L, hemoglobin
higher than 9 g/dL, creatinine lower than 2 mg/dL, serum levels
of albumin and lower MELD, CLIF-SOFA and CTP scores were
associated with higher 28-day and 90-day survival (TABLE 3), us-
ing as statistically significant a P value below 0.2 for inclusion in
multivariate analysis. FIGURE 2 presents a Kaplan-Meier curve
for 28- and 90-day survival for ACLF.

Each one of these variables, except for AST and creatinine were
used for the multivariate analysis using Cox regression. Using the
stepwise approach, the model was reduced until every variable had a
level of independent significance of P<0.05. Use of PPI, ALT lower

TABLE 3. Univariate analysis with the cumulated risk for survival®.

Statistical significance for

Variable survival
28-day 90-day

Male sex 0.06 0.05
Skin color (white X non-white) NS NS
Age NS NS
Etiology of cirrhosis (alcohol X other) NS NS
Viral hepatitis NS NS
Acute variceal bleeding NS NS
PPI use <0.001 0.001
Furosemide use 0.09 0.02
Spironolactone use NS NS
NSBB use 0.17 0.07
Hepatorenal syndrome NS NS
Hepatocellular carcinoma NS NS
Positive culture of ascites fluid NS NS
Total bilirubin (<4.0 mg/dL) 0.11 0.03
INR (<1.3) 0.07 0.2
AST (<40 U/L) 0.17 0.06
ALT (<40 U/L) 0.06 0.04
GGT (<60 U/L) NS NS
Hemoglobin (>9 g/dL) 0.03 0.07
Platelets (>100x103/mm?3) NS NS
Sodium (>135 mmol/L) NS NS
Creatinine (<2.0 mg/dL) 0.15 0.7
Albumin (g/L) 0.01 0.01
Active alcoholism 0.19 NS
Liver scores

Lower MELD 0.01 0.12

Lower CLIF-SOFA <0.001 0.004

CTP(AxBxC) 0.09 0.19
ACLF absent <0.001 0.01

NS: non-significant (P>0.2); PPI: proton pump inhibitor; NSBB: non-selective beta-blocker;
AST: aspartate transaminase; ALT: alanine transaminase; GGT: gamma-glutamyl transferase;
INR: international normalized ratio; MELD: Model for End-Stage Liver Disease; CLIF-SOFA:
Chronic Liver Failure Sequential Organ Failure Assessment; CTP: Child-Turcotte-Pugh; ACLF

Acute-on-chronic liver failure. *Kaplan-Meier survival analysis
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FIGURE 2. Kaplan-Meier curves for 28- and 90-day survival for
decompensated cirrhosis (DC) or acute-on-chronic liver failure (ACLF).

than 40 U/L, hemoglobin higher than nine, inactive alcoholism,
absence of ACLF and lower values of MELD and CLIF-SOFA
scores were independently associated with higher 28-day survival.
Use of PPI, ALT lower than 40 U/L, hemoglobin higher than nine,
higher levels of albumin in the serum, absence of ACLF and lower
values of MELD and CLIF-SOFA scores were independently as-
sociated with higher 90-day survival (TABLE 4).

DISCUSSION

The definition of ACLF developed by the EASL-CLIF has
been a major improvement in the understanding of this syndrome
and into adding the necessary step between DC and death.
Asia-Pacific Association for the Study of the Liver (APASL) has
independently developed another set of criteria. Nevertheless, two
different studies did not show superiority of APASL criteria over
the one developed by the EASL-CLIF®233,
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TABLE 4. Initial and final model for multivariate analysis for survival®.

Survival (Hazard ratio — 95%CI)

Variable Initial Model Final Model
28-day 90-day 28-day 90-day

Male sex 1.5 (0.5-4.7) 1.8 (0.7-4.4) — -

PPI use 2.7 (0.97-7.9)* 1.9 (0.8-4.5) 3.5 (1.4-8.4) P=0.005 2.5(1.2-5.1) P=0.01
Furosemide use 0.76 (0.19-2.9) 1.4 (0.4-4.5) — —

NSBB use 0.67 (0.4-3.7) 1.5 (0.6-0.3.4) - -

Total bilirubin (<4.0 mg/dL) 1.5 (0.5-4.4) 1.9 (0.7-5.4) — —

INR (<1.3) 1.8 (0.4-7.4) 1.2 (0.4-2-4.2) — -

ALT (<40 U/L) 3.5 (1.2-10.1)* 1.9 (0.9-4.2)* 3.8 (1.5-9.4) P=0.004 2.4 (1.1-5.1) P=0.01

Hemoglobin (>9 g/dL)
Lower albumin (g/L)***
Inactive alcoholism

Liver scores

8.8 (2.2-34.2)%*
0.6 (0.2-1.2)
2.4(0.8-6.7)*

0.83 (0.72-0.96)*

3.8 (1.4-10.2)%*
0.59 (0.32-1.09)*
2.1(0.7-9.4)

0.87 (0.78-0.-96)*

12.5 (3.6-42.8) P<0.001 4.2 (1.7-10.8) P=0.002
- 0.56 (0.34-0.91) P=0.01
3.1(1.2-7.9) P=0.01 -

0.84 (0.75-0.93) P=0.002 0.9 (0.83-0.97) P=0.05

Higher MELD*#:

Lower CLIF-SOFA*#**

CTP(AxBxC)
ACLF absent

1.1 (0.9-1.3)
7.8 (0.01-125)
31 (5.2-185)**

1.1 (0.97-1.2)
8.2(0.02-117) — _
8.3 (2.3-30.2)**

1.1 (1.04-1.3) P=0.01 1.1 (1.01-1.26) P=0.05

20.2 (3.9-103.2) P<0.001 6.1 (1.8-20.1) P=0.003

PPI: proton pump inhibitor; NSBB: non-selective beta-blocker; ALT: alanine transaminase; INR: international normalized ratio, MELD: Model for End-Stage Liver Disease; CLIF-SOFA: Chronic

Liver Failure Sequential Organ Failure Assessment; CTP: Child-Turcotte-Pugh; ACLF: acute-on-chronic liver failure. *Variables chosen for stepwise approach to Cox regression from univariate

analysis (TABLE 2); #*P<0.1; **P<0.01; ***HR per unity.

Other studies have validated the EASL-CLIF criteria and ana-
lyzed the prevalence of ACLF in some settings, all of which were
consistently lower than the one found in the present study (58%).
CANONIC study found a prevalence of 22.6%!%, a North-Ameri-
can study found prevalence of 26.4%%% and in two other Brazilian
studies, one found a prevalence of 22.6%% and the other 35.3%.

ACLF Group presented higher 28-day mortality (65%) when
compared with DC patients (27.6%). CANONIC study described
a 28-day mortality of 33.9%, significantly lower than the reported
here for patients with SBP". Other two Brazilian studies reported
both mortality rates of 39% for ACLF patients®*7. Since cirrhotic
patients with bacterial infections such as SBP are generally more
clinically compromised, a higher prevalence of ACLF and a higher
mortality in the sample of the presented study is to be expected.
This was demonstrated in a study developed by the North American
consortium for the study of end-stage liver disease (NACSELD),
which used the EASL-CLIF definition of ACLF to study its rela-
tions with infections. It has described that SBP was independently
associated with higher 28-day mortality when compared to other
infections®®. Also, patients with SBP have higher mortality in
the short and long term than other causes of acute decompensa-
tion®4D,

A study by the EASL-CLIF consortium has specifically ana-
lyzed infections in ACLF patients. When a patient is admitted to
the ward with ACLF and SBP, 28-day mortality was 46.3%, while
90-day was 58.5%. When the patient developed SBP while in the
hospital, 28-day mortality was 45.5% and 90-day mortality was
59.1%“2. The present study had a higher mortality — 65% for 28-day
mortality and 67.5% for 90-day mortality for patients with both
ACLF and SBP in the admission.

The 365-day mortality rate in this study for DC patients was
55.2% and 80% for ACLF patients. This high long-term mortality
for SBP has been largely described. This is so relevant that the first

episode of SBP should prompt referral for liver transplantation
evaluation®, 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 in a higher mortality
associated with bacterial infections in most studies™.

In this study, besides the presence of ACLF and the values of
CLIF-SOFA score, other variables were also associated with mor-
tality. Higher MELD scores were associated with lower survival,
which has been demonstrated by other studies®!*22?2, Previous
studies have also associated the use of PPI with mortality and
decompensation in cirrhotic patients*, with a higher risk for the
development of SBP and adverse events“*). Nevertheless, two
other studies have not found the same association, suggesting that
such findings might be due to the retrospective nature of the other
studies*", In the present study, the use of PPI was associated with
higher 28- and 90-day survival.

The timing of treatment and the appropriate choice of an-
tibiotics is paramount in order to ensure higher survival in SBP
patients®'3?, Although, adjusting antibiotic spectrum to an isolated
pathogen was not possible in most cases in our study: the sensitivity
of the ascites fluid culture was 46.4%. The most common pathogen
causing SBP in our hospital is Escherichia coli (28.5%), although a
higher than usual local prevalence of Enterococcus sp. (23.8%) has
been previously described®.

Kidney failure has been extensively associated with higher
mortality for SBP patients®*>9. Although in the univariate analysis
higher creatinine was associated with lower survival, this did not
translate into the multivariate analysis. The use of non-selective
beta-blocker has been shown in a previous study to improve survival
in ACLF patients®®. In the present study, it was associated with
higher survival in the univariate analysis, but not in the multivari-
ate analysis.
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Active alcoholism is a well-described cause of ACLF due to the
possibility of causing alcoholic hepatitis®”. In the present study,
active alcoholism was independently associated with higher 28-day
mortality. Since the region of this study is a wine producing region,
we had expected a higher prevalence of alcohol-related cirrhosis
and active alcoholism, and this could be associated with the higher
incidence of ACLF and lower survival in this specific cohort when
compared to other studies regarding ACLF and infections. Also,
higher CLIF-SOFA values were associated with lower survival.
This has been already demonstrated in previous studies for other
causes of decompensation, such as alcoholic hepatitis and alcoholic
cirrhosis®®¥), extra-hepatic insults®4%%, acute variceal bleeding©-?,
cirrhotic patients admitted to the intensive care unit®, with hepa-
torenal syndrome or SBP®,

The largest drawback of the present study is the small sample
size. This prevented the study from demonstrating higher mortal-
ity stratified by each ACLF grade. Most studies in this subject
are multi-centric, which helps gather more data. Nevertheless,
the extensive data accumulated has allowed a deep study of the
population, providing us with a better understanding of the prog-
nostication of SBP in cirrhotic patients from Brazil.

CONCLUSION

In conclusion, the presence of ACLF and higher CLIF-SOFA
scores were independently associated with higher 28- and 90-day
mortality in cirrhotic patients admitted due to SBP. The use of
the EASL CLIF criteria and related scores for defining and prog-
nosticating ACLF helps to stratify patients with SBP and worse
prognosis, which might improve the quality of care for this subset
of patients.
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Jacques ROC, Massignan LS, Winkler MS, Balbinot RS, Balbinot SS, Soldera J. Insuficiéncia hepatica cronica agudizada esta independentemente associada

com menor sobrevida em pacientes com peritonite bacteriana espontanea. Arq Gastroenterol. 2021;58(3):344-52.

RESUMO - Contexto — A peritonite bacteriana espontanea (PBE) ¢ uma descompensagao da cirrose com uma mortalidade intra-hospitalar de 20% a 40%.

Objetivo — O objetivo deste estudo ¢ analisar se a defini¢ao de insuficiéncia hepatica cronica agudizada (IHCA) como definido pelo consércio EASL-
-CLIF ¢ capaz de predizer mortalidade em pacientes cirroticos com PBE. Métodos — Coorte historica conduzida em um hospital de ensino publico
terciario. Foram obtidos dados de prontuarios médicos de janeiro de 2009 até julho de 2016, buscando no banco de dados eletronico do hospital por
todas as amostras de ascite coletadas no periodo. Prontuarios eletronicos e fisicos foram analisados e os pacientes com mais de 18 anos com cirrose
e liquido de ascite compativel com PBE foram incluidos. Foram incluidos 69 pacientes. Escores especificos para o figado foram calculados e a analise
de sobrevida de Kaplan-Meier foi utilizada para a analise univariada, e uma abordagem progressiva para a regressao logistica de Cox foi usada para
a analise multivariada. Resultados — A mortalidade por todas as causas foi 44%, 56,5% e 74% para 28-, 90- e 365-dias, respectivamente. A prevaléncia
de THCA foi de 58%. Desses, 65% grau 1, 17,5% grau 2 e 17,5% grau 3. Na analise multivariada, o uso de inibidores da bomba de prétons, alanina
transaminase menor que 40 U/L, hemoglobina acima de 9 g/dL, auséncia de IHCA e menores valores dos escores CLIF-SOFA e MELD foram
independentemente associados com maior sobrevida para ambos intervalos de 28- ¢ 90-dias. Conclusdo — A presenca de IHCA e maiores valores de
CLIF-SOFA foram independentemente associados em maior mortalidade para pacientes cirrdticos admitidos por PBE no intervalo de 28- e 90-dias.

Palavras-chave — Cirrose hepatica; peritonite bacteriana espontanea; doenga hepatica em estagio terminal; escores de disfungao hepatica; progndstico;

insuficiéncia hepatica cronica agudizada.
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