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ABSTRACT

Background/Aims: Patients with cirrhosis hospitalized in the intensive care unit (ICU) have a high risk for acute-on-chronic liver fail-
ure (ACLF) and short-term mortality. A major factor in the pathogenesis of ACLF is systemic inflammation, the assessment of which
includes the use of surrogate markers, such as neutrophil-to-lymphocyte ratio (NLR). This study aimed to assess the accuracy of NLR in
predicting the outcome of patients with cirrhosis and ACLF hospitalized in the ICU.

Materials and Methods: This was a retrospective observational study on patients with cirrhosis with acute decompensation hospitalized
in the ICU of a Romanian tertiary care center. ACLF was defined according to the CANONIC criteria, and NLR was calculated by dividing
the absolute neutrophil count by the absolute lymphocyte count.

Results: A total of 70 patients were included, of whom 70% were men with a mean age of 62+6.2 years. ACLF was diagnosed in 58
(82.9%) patients who presented with higher in-hospital mortality rates than patients without ACLF (84.5% vs. 33.3%, p=0.001). The
mean NLR value was 11.7+£9.5, higher in non-survivors than in survivors (12.6£9.8 vs. 8.6+7.8, p=0.170). NLR had a poor accuracy in
predicting the outcome in patients without ACLF (area under the curve [AUC]=0.611) but a better accuracy in patients with ACLF
(AUC=0.776). Patients with cirrhosis and a high NLR had higher levels of bilirubin; higher Child-Turcotte-Pugh score; and higher inci-
dence of ascites, coagulation, and circulatory failure, presenting a poor outcome. Receiver operating characteristic analysis showed a
good accuracy for predicting mortality for the Child-Turcotte-Pugh score (AUC= 0.864) and NLR (AUC=0.732).

Conclusion: NLR is a promising and cost-effective method for the prediction of a poor outcome in critically ill patients with cirrhosis

hospitalized in the ICU and shows greater accuracy in those with ACLF.
Keywords: Acute-on-chronic liver failure, liver cirrhosis, hospital mortality, inflammation

INTRODUCTION

Acute decompensation of liver cirrhosis (LC) severely impairs
the prognosis of patients with LC and is associated with a
low short-term survival (3 to 5 years) (1). However, progno-
sis of patients with LC is sometimes worsened by known or
unknown precipitating factors, and such evolution has led to
the development of a recent syndrome, namely acute-on-
chronic liver failure (ACLF). This syndrome was first defined
by the Asia Pacific Association for the Study of the Liver in
2009 as an acute hepatic insult manifesting in jaundice and
coagulopathy complicated within 4 weeks by ascites and/or
encephalopathy (2). Later, in 2014, short-term mortality was
added to the definition (3).

The CANONIC study was the first large multicenter study to
accurately establish and validate the diagnostic criteria for
ACLF on the basis of the presence of acute decompensation
in the presence of organ failure (OF) (1). The authors modified
the sequential OF assessment (SOFA) score to better assess
the prognosis of critically ill patients with LC, thus developing
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the chronic liver failure (CLIF)-SOFA and then the simplified
CLIF consortium OF (CLIF-C OF) scores. Since then, numer-
ous attempts were made toward the better characterization
of this syndrome to identify the risk factors associated with
the high short-term mortality rates of patients diagnosed
with ACLF. Recent data suggest that exacerbated systemic
inflammation plays a key role in the development and pro-
gression of the syndrome in the setting of both proven and
unproven bacterial infections (4). The mechanism underly-
ing the exacerbated systemic inflammation in patients with
cirrhosis and with ACLF is not completely known, but 2 main
pathways leading to dysregulated inflammation have been
proposed (4). First pathway is the bacterial translocation and
subsequent activation of toll-like receptors (TLRs) (5) and
NOD-like receptors (6) in immune cells by the pathogen-as-
sociated molecular patterns (PAMPs) (7), such as bacterial
lipopolysaccharides (8), which would generate a systemic
inflammatory response. The second pathway is the release
of damage-associated molecular patterns (7) by altered he-
patocytes in the setting of acute or chronic liver injury, which
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produces similar effects, as these molecules also bind to the
TLRs (5) and other receptors leading to the stimulation of
immune cells. Prolonged activation of these pathways leads
to a persistent pro-inflammatory status in patients with cir-
rhosis (4). Moreover, in patients with advanced LC and ACLF,
there is an impaired response to PAMPs through immune ex-
haustion and endotoxin tolerance, thus leading to a cirrho-
sis-induced immunodeficiency (9). The consequence of this
imbalance is the impairment of defense against microbial
threats as well as an increased susceptibility for OF develop-
ment (10). Although inflammation plays an important prog-
nostic role in patients with ACLF (1), the clinical evaluation
of the inflammatory status is difficult (11), mainly because
of the lack of availability of routine cytokine assessment
outside research facilities. Surrogate markers are therefore
needed. Moreau et al. (1) have shown that white blood cell
(WBC) count and C-reactive protein (CRP) levels varied pro-
gressively according to ACLF grade, with the highest values
found in patients with ACLF grade 3 who presented poor
short-term prognosis. Thus, the authors suggested that CRP
levels and WBC counts can be used as markers of inflamma-
tion and unfavorable prognosis in patients with LC. Lympho-
cyte-to-monocyte ratio has been proposed as another sur-
rogate marker of inflammation, having been recently proven
to be a promising predictor factor for mortality in patients
with hepatitis B virus (HBV)-LC as well as decompensated
LC (12, 13). Other scoring systems, already used in the in-
tensive care unit (ICU), such as acute kidney injury network
score and SOFA, have been assessed for accuracy in predict-
ing mortality in critically ill patients with cirrhosis and have
proven to be useful in the assessment of outcomes in these
patients (14). A novel surrogate marker of inflammation is
the neutrophil-to-lymphocyte count (NLR), a marker which
takes into account both the polymorphonuclear neutrophil
count associated with inflammation and the lymphocyte
count as a hallmark of immune impairment (13). Although
it was first developed as an outcome predictor for patients
with advanced neoplasia, cardiovascular diseases, and post-

MAIN POINTS

Patients with liver cirrhosis and ACLF present a high risk
for in-hospital mortality.

Systemic inflammation represents the main physiopatho-
logical driver for ACLF.

The neutrophil-to-lymphocyte count (NLR) is a marker
which takes into account both the polymorphonuclear
neutrophil count associated with inflammation and the
lymphocyte count as a hallmark of immune impairment.
NLR has been proven usefull in assessing the outcome of
patients with advanced neoplasia, cardiovascular diseas-
es, and postoperative sepsis.

NLR presented a good accuracy in predicting the outcome
of cirrhotic patients with ACLF.

operative sepsis (15, 16), NLR has proven its utility as a prog-
nostic tool in decompensated patients with cirrhosis (17),
with and without ACLF (11, 18).

This study aimed to assess the utility of NLR in the predic-
tion of short-term mortality in patients with cirrhosis with
and without ACLF hospitalized in the ICU in a tertiary care
center in Eastern Romania.

MATERIALS AND METHODS

Patients

We conducted a retrospective observational study on con-
secutive patients with LC hospitalized in the ICU of the St.
Spiridon University Hospital, lasi, Romania, between January
and June 2017. The inclusion criteria included age over 18
years; LC diagnosed on clinical or biochemical tests or ab-
dominal ultrasound; and endoscopic evidence of portal hy-
pertension or acute decompensation in accordance with the
definition proposed by Moreau et al. (1) as recently devel-
oped ascites (less than 2 weeks), hepatic encephalopathy
(HE) (in patients without previous cognitive impairment),
upper or lower gastrointestinal (Gl) bleeding, bacterial in-
fections, including spontaneous bacterial peritonitis, urinary
tract infection, and pneumonia (1). Exclusion criteria includ-
ed incomplete records, malignancy, hematological disease,
pregnancy, human immunodeficiency virus infection, and
liver transplantation.

Methods

Analysis of the patients’ electronic records was performed,
and their demographic as well as clinical data were collect-
ed. Information on the results of abdominal ultrasound and
upper Gl endoscopy was obtained. Laboratory tests from
venous blood obtained within 12 hours of admission (com-
plete blood count, serum transaminase levels, total and di-
rect bilirubin, albumin, creatinine, urea, and prothrombin
time) were retrieved. NLR was calculated by dividing abso-
lute neutrophil count by absolute lymphocyte count. CLIF
score was calculated using the online CLIF-C ACLF calcu-
lator (http://www.efclif.com/scientific-activity/score-calcu-
lators/clif-c-aclf) according to the formula 10*[0.33*CLIF-
OFs+0.04*age+0.63*Ln(white-cell count)-2].

Organ failures and ACLF definitions

OFs and ACLF were defined following the criteria published
by Moreau et al. (1), and ACLF grades were established ac-
cordingly. Liver failure was diagnosed in patients with total
bilirubin levels of more than 12 mg/dL, kidney failure was
defined as an increase of serum creatinine level 22 mg/dL
or the use of renal replacement therapy, cerebral failure was
found in the presence of grade Il or IV West Haven HE, coag-
ulation failure was indicated by an International Normalized
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Ratio (INR) value over 2.5 and/or platelet count <20x10°%L,
respiratory insufficiency was defined as a partial pressure of
arterial oxygen to Fi0,<200 or an SpO2 to FiO2 ratio <200,
and circulatory failure was considered in patients with vaso-
active drug therapy.

ACLF grade 1 included patients with kidney failure or other
single OF with a creatinine level between 1.5-1.9 mg/dL and/
or grade I-Il HE. ACLF grade 2 was diagnosed in the setting
of 2 OFs, and ACLF grade 3 included patients with cirrhosis
with 3 or more OFs.

Statistical Analysis

IBM Statistical Package for Social Sciences (SPSS) version
22.0 (IBM, Armonk, NY, USA) was used for the statistical
analysis. Continuous variables were expressed as meanz-
standard deviation or as median (interquartile range) accord-
ingly. The Kolmogorov—Smirnov test was used to assess the
distribution. The Student’s t-test was used to analyze con-
tinuous variables and the chi-squared or Fischer's tests were
used for the analysis of categorical variables. Continuous
variables were further analyzed using the Pearson's correla-
tions. The accuracy for prediction of outcome was analyzed
using receiver operating characteristic (ROC) analysis.

RESULTS

Group Characteristics

A total of 180 consecutive patients were screened, and af-
ter applying the exclusion criteria, 70 patients were includ-
ed in the study. Their mean age was 62+6.2 years, and most
participants were men (70%). The main etiology for LC was
alcohol consumption (58.6%) followed by hepatitis C virus
(HCV) infection (22.9%), cryptogenic (4.3%), alcohol con-
sumption and HCV infection (5.7%), HBV and hepatitis delta
virus infection (4.3%), alcohol consumption and HBV infec-
tion (2.9%), and HBV infection (1.4%). Model for end-stage
liver disease (MELD) and Child-Turcotte-Pugh scores were
25.74+8.65 and 10.82+2.37, respectively. Spontaneous
bacterial peritonitis was found in 12 patients (17.1%), 39
patients (55.7%) had bacterial infections, and 33 patients
(47.1%) had active Gl bleeding.

Acute-on-Chronic Liver Failure Analysis

ACLF was diagnosed in 58 patients (82.9%); of them, 2
patients (3.4%) had ACLF grade 1, 8 patients (13.8%) had
ACLF grade 2, and 48 patients (82.8%) had ACLF grade 3.
The in-hospital mortality for the entire group was 75.7%,
significantly higher in patients with ACLF (84.5%) than in
patients with cirrhosis without ACLF (33.3%). Patients with
ACLF presented with significantly higher Child-Turcotte-
Pugh and MELD scores as well as higher rates of ascites and
bacterial infections than patients without ACLF, leading to

significantly higher death rates (49 [84.5%] vs. 4 [33.3%],
p=0.001) (Table 1).

Analysis of Neutrophil-to-Lymphocyte Ratio

Mean NLR value for the entire cohort was 11.7+9.5 with a
slightly higher value found in non-survivors than in survivors
(12.6+£9.8 vs. 8.6+7.8, p=0.170).

In the group with ACLF, a statistically significant difference
between survivors and non-survivors was found in terms of
NLR (5.6+4.7 vs. 12.5+9.9, p<0.05). However, in the group
without ACLF, no significant differences were found. ROC
analysis showed a poor accuracy of NLR in predicting out-
comes in patients without ACLF (area under the curve
[AUC]=0.611) (Figure 1). However, the accuracy improved
when patients with ACLF were considered (AUC=0.776)
(Figure 2), with an optimal cutoff of 5. We consequently di-
vided the cohort into 2 groups, with NLR >5 and <5. No nota-
ble differences were found in CRP and WBC counts between
the 2 groups of patients with cirrhosis. However, patients
with ACLF and NLR over 5 had significantly higher levels of
bilirubin, Child-Turcotte-Pugh score, as well as a higher inci-
dence of ascites, coagulation failure, and circulatory failure
rates. Mortality rate was significantly increased in patients
with cirrhotics with ACLF and NLR over 5 (Table 2). There
were significant correlations between NLR and MELD score
(p=0.014) as well as ACLF coagulation score (p=0.008).
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Figure 1. Accuracy of neutrophil-to-lymphocyte ratio for
the prediction of mortality in patients without acute-on-chronic
liver failure
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Table 1. Characteristics of patients with and without ACLF.

ACLF No ACLF

Variable 58 patients (82.85%) 12 patients (17.14%) p
Age (years) 61.5+3 62.1+4 0.75
WBC (x10%/L) 14.54+9.71 19.6+17.74 0.30
PLT (x10%/L) 104.96+71.7 129.20+153.67 0.74
Creatinine (mg/dL) 1.74 (0.89-3.12) 0.92 (0.71-2.4) 0.37
Sodium 136.53+6.72 135+4.58 0.62
CRP (mg/dL) 4.78+3.9 4.85+4.15 0.97
ALT (U/L) 38 (21-94.5) 39 (14.5-572) 0.91
AST (U/L) 92 (43.5-211) 31(14-3085) 0.35
Bilirubin (mg/dL) 3.7 (1.68-7.14) 1.61(0.76-2.19) 0.68
INR 2.39+0.96 1.57+0.37 0.98
HE, n (%) 34 (58.6) 4 (33.3) 0.10
Ascites, n (%) 42 (72.4) 2 (20) 0.03
SBP, n (%) 12 (20.7) 0 0.18
Bacterial infections, n (%) 36 (62.1) 3 (25) 0.01
NLR 11.563+9.7 13.04+£8.53 0.66
MELD score 26.5+8.38 14.75+£3.77 0.008
Child-Turcotte-Pugh score 11.03+2.3 7.75+0.95 0.007
Death rate, n (%) 49 (84.5) 4 (33.3) 0.001

ACLF: acute-on-chronic liver failure; NLR: neutrophil-to-lymphocyte count; WBC: white blood cells; PLT: platelets; CRP: C-reactive protein; ALT: alanine
aminotransferase; AST: aspartate aminotransferase; MELD: model for end-stage liver disease; HE: hepatic encephalopathy; SBP: spontaneous bacterial peri-
tonitis; INR: international normalized ratio; Note: the bold values denote statistical significance.

Analysis of Mortality

Overall in-hospital mortality of patients with cirrhosis hospi-
talized in the ICU was high with 53 (75.7%) deceased patients.
Univariate analysis identified low platelet counts; high biliru-
bin levels; HE; presence of ascites; low systolic blood pressure;
higher MELD and Child-Turcotte-Pugh scores; renal and ce-
rebral coagulation and circulation; and respiratory failures as
risk factors for death. Moreover, ACLF was found to be a risk
factor for poor outcome, and ACLF grade 3 had the highest
death rate (Table 3). In all patients, ROC analysis showed a
good accuracy for predicting mortality for Child-Turcotte-
Pugh score (AUC=0.864), followed by NLR (AUC=0.732),
MELD score (AUC=0.718), and CLIF score (AUC=0.688) (Fig-
ure 3). In patients with ACLF, ROC analysis showed a good ac-
curacy for predicting mortality for Child-Turcotte-Pugh score
(AUC=0.832), followed by NLR (AUC=0.776), MELD score
(AUC=0.630), and CLIF score (0.691) (Figure 4).

DISCUSSION

In this study, we found that NLR was a promising tool for the
evaluation of the risk of death in patients with decompensat-
ed LC and ACLF. Decompensated LC is responsible for many
deaths in the ICU, and patients with ACLF have the worst
prognosis, with death rates varying from 23.3% to 75.5% (1).
Apparently, endotoxemia, a consequence of bacterial trans-
location, frequently found in patients with advanced liver dis-
ease, promotes systemic inflammation and leads to an elevat-
ed risk for OF and high mortality among these patients (19).
Routine assessment of systemic inflammation includes the
use of WBC count and CRP level. Although both these mark-
ers are observed to be elevated in patients with ACLF and to
be associated with poor outcome (1), they can be influenced
by various factors, such as Gl bleeding, ongoing sepsis, and
acute hepatitis and thus could be inadequate for the predic-
tion of mortality in critically ill patients hospitalized in the ICU.
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Table 2. Clinical and laboratory differences between ACLF patients in relation to NLR values.

Variable NLR >5 NLR <5 p

Age (years) 62.3+4 63.1x2 0.84
WBC (x10°/L) 14.93+£9.52 13.99+11.16 0.76
PLT (x10%/L) 103.19+69.87 111.07£84.21 0.73
Creatinine (mg/dL) 2.31+1.73 2.33+2.52 0.97
CRP (mg/dL) 5.03+4.13 4.03+3.25 0.44
ALT (U/L) 39 (20-130) 51 (24.5-237.25) 0.75
AST (U/L) 98 (50.5-317) 121 (47-1250) 0.75
Bilirubin (mg/dL) 4.2 (1.34-8.64) 2.3 (1.27-4.29) 0.03
INR 2.45+0.78 2.24+1.43 0.50
HE, n (%) 27 (64.3) 7 (50) 0.34
Ascites, n (%) 34 (81) 7 (50) 0.03
SBP, n (%) 10 (23.8) 1(7.1) 0.25
Bacterial infections, n (%) 26 (61.9) 8(57.1) 0.75
MELD score 27.8+8.37 23+75 0.06
Child-Pugh score 11.4+£2.36 10+1.7 0.04
Liver failure, n (%) 24 (571) 6 (42.9) 0.37
Renal failure, n (%) 40 (95.2) 11(78.6) 0.09
Cerebral failure, n (%) 21(50) 10 (71.4) 0.16
Coagulation failure, n (%) 19 (45.2) 1(7.1) 0.01
Circulation failure, n (%) 38 (90.5) 9(64.3) 0.03
Respiratory failure, n (%) 30 (71.4) 10 (71.4) 1

Death rate, n (%) 39 (92.9) 9 (64.3) 0.01
Days to death (for the deceased patients) 5.2+3.81 4.4+3.16 0.58

ACLF: acute-on-chronic liver failure; NLR: neutrophil-to-lymphocyte count; WBC: white blood cells; PLT: platelets; CRP: C-reactive protein; ALT: alanine
aminotransferase; AST: aspartate aminotransferase; MELD: model for end-stage liver disease; HE: hepatic encephalopathy; SBP: spontaneous bacterial peri-
tonitis; INR: international normalized ratio; Note: the bold values denote statistical significance.

The accuracy of NLR in predicting mortality in patients with
LC has been evaluated in several studies and found useful,
especially in the setting of decompensated LC (17) and hepa-
tocarcinoma (20) as well as in patients with low MELD score
(18). More recently, Moreau et al. (11), in a retrospective ob-
servational cohort study, characterized the relation between
NLR and early mortality in patients with decompensated LC,
with and without ACLF. The authors have concluded that NLR
calculated at admission had a prognostic value in patients
with ACLF, showing a good potential for predicting mortality
and that a value of NLR over 6.5 was associated with higher

90-day risk of death. Rice et al. (19), in a retrospective study
including patients with cirrhosis hospitalized for non-elective
reasons, analyzed the 1-year survival of these patients. The
authors have concluded that NLR was associated with a high
risk of death 1 year after the initial hospitalization.

Although NLR is considered to be a promising and cost-effi-
cient method for predicting mortality in critically ill patients
with cirrhosis, there is still debate over the most accurate cut-
off value associated with high risk of poor outcome. Studies
have reported cutoff values for NLR between 4.39 and 8 (11,
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Table 3. Mortality analysis of the main group.

Deceased Survivors
Variable 53 patients (75.7%) 17 patients (24.3%) p
Age (years) 62.1+3 61.4+4 0.65
WBC (x10%/L) 14.98+10.52 14.77£10.55 0.95
PLT (x10%/L) 94.92+70.57 167.75+£96.73 0.01
Creatinine (mg/dL) 1.67 (0.9-3.27) 1.22 (0.7-2.64) 0.79
CRP (mg/dL) 4.85+4.06 4.55+3.25 0.81
ALT (U/L) 37.5 (20-100.25) 38.5 (20-62.5) 0.89
AST (U/L) 90 (42.75-252.75) 67.5 (31.75-122.75) 0.74
Bilirubin (mg/dL) 4.15 (1.99-9.15) 1.44 (0.88-1.89) 0.001
INR 2.41+0.83 2.04£1.37 0.38
HE, n (%) 34 (64.2) 4 (23.5) 0.003
Ascites, n (%) 38 (71.7) 6 (40) 0.02
SBP, n (%) 12 (22.6) 0 0.05
Bacterial infections, n (%) 31(58.5) 8 (47.1) 0.40
SP (mmHg) 97.5+20.64 113.5+19.5 0.01
NLR 12.6+9.81 8.63+7.8 0.17
MELD score 27+8.35 20.5+8.17 0.01
Child-Turcotte-Pugh score 11.4+2.18 8.41+1.5 <0.001
ACLF 49 (92.5) 9 (52.9) 0.001
ACLF grade 1 0 2(22.2) <0.001
ACLF grade 2 3(6.1) 5 (55.6)
ACLF grade 3 46 (93.9) 2(22.2)
Liver failure, n (%) 24 (49) 8(66.7) 0.27
Renal failure, n (%) 46 (93.9) 8(66.7) 0.02
Cerebral failure, n (%) 30 (61.2) 2(16.7) 0.006
Coagulation failure, n (%) 21(42.9) 0 0.005
Circulation failure, n (%) 45 (91.8) 4 (33.3) <0.001
Respiratory failure, n (%) 41 (85.4) 7 (50) 0.01

NLR: neutrophil-to-lymphocyte count; WBC: white blood cells; PLT: platelets; CRP: C-reactive protein; ALT: alanine aminotransferase; AST: aspartate ami-

notransferase; ACLF: acute-on-chronic liver failure; MELD: model for end-stage liver disease; HE: hepatic encephalopathy; SP: systolic blood pressure; SBP:
spontaneous bacterial peritonitis; INR: international normalized ratio; Note: the bold values denote statistical significance.

13, 19, 21-23), but an optimal cutoff value has not yet been  well as ascites. These patients had more severe liver disease,
established. In our study, patients with ACLF with an NLRval-  expressed by higher bilirubin levels and higher Child-Pugh
ue over 5 had a higher risk of in-hospital death and presented  score. We consequently concluded that a value of NLR over 5
more frequently with coagulation and circulation failures as  was indicative for severe liver disease and poor outcome.
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Figure 2. Accuracy of neutrophil-to-lymphocyte ratio for the
prediction of mortality in patients with acute-on-chronic liver failure.

ROC Curve

Source of the
Curve

— Child-Pugh score
—HNLR
MELD score
—CLIF score
Reference Line

Sensitivity

0.2

oo T T T
(] 02 04 06 o8 10

1 - Specificity

Diagonal segments are produced by ties

Figure 3. Accuracy of Child-Turcotte-Pugh score, neutrophil-to-
lymphocyte ratio, model for end-stage liver disease score, and chronic
liver failure score for the prediction of mortality in all patients.

We found a positive correlation between NLR and MELD as
well as ACLF coagulation scores, both markers used for the
assessment of mortality in advanced liver disease (1). Sev-
eral studies have already shown the potential use of NLR in
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Figure 4. Accuracy of Child-Turcotte-Pugh score, neutrophil-to-
lymphocyte ratio, model for end-stage liver disease score, and chronic
liver failure score for the prediction of mortality in patients with
acute-on-chronic liver failure.

predicting short-term (17) as well as medium-term mortality
(19) in patients with LC. Furthermore, NLR has been recently
found to be useful in evaluating the risk of death in patients
with cirrhosis with low MELD scores (18). However, Moreau
etal. (11) have found that the prognostic role of NLR was not
dependent of MELD score in patients with ACLF, emphasiz-
ing the role of inflammation in the poor outcome of critical-
ly ill patients with cirrhosis, which is not currently assessed
by the classic cirrhosis prognostic scores, such as the MELD
score. NLR has been recently shown to vary progressively ac-
cording to the severity of LC as well as ACLF grade (17). We
found a high value for NLR in the entire cohort of critically ill
patients with cirrhosis and a slightly higher value in the group
with ACLF. Surprisingly, our results indicated that the Child-
Turcotte-Pugh score showed a good accuracy for predict-
ing mortality, which was followed by NLR, MELD, and CLIF
scores, both in the entire cohort and in patients with ACLF.
These findings could be explained by the higher incidence of
HE found in our study than in the study of Moreau et al. (11).
If HE is considered in the Child-Turcotte-Pugh score, this
score could be more accurate in predicting the outcomes
in these patients. Currently, there is a significant debate re-
garding the best prognostic score in critically ill patients with
cirrhosis (24). Although the classic prognostic scores, such
as the Child-Turcotte-Pugh or MELD scores, have proven
their utility in predicting the outcomes of patients with cir-
rhosis; other scores, such as SOFA, and more recently, CLIF
and NLR, have been found to be accurate for the prediction
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of mortality, especially in patients with advanced LC hospi-
talized in the ICU (11, 24, 25). However, some studies have
found a similar predictive accuracy for death between the
CLIF score and the traditional MELD and Child-Turcotte-
Pugh scores, findings which could be explained by the low
frequency of ICU hospitalization as well as the low rate of
liver transplantation in their study group (26).

The predictive role of NLR in the assessment of urgent liver
transplantation was assessed by Fang et al. (23), in a retro-
spective analysis of patients with HBV related ACLF, the au-
thors have concluded that patients with an NLR value over
6 required emergency liver transplantation, as they showed
the highest mortality rates. In our study, NLR showed a
moderate accuracy in predicting outcome in patients with
LC hospitalized in the ICU. However, the accuracy of NLR
improved when only patients with ACLF were considered.
These findings suggest that NLR has a better accuracy for
predicting mortality in patients with severe LC and ACLF and
therefore could be used in the stratification for the necessity
of urgent liver transplantation in these patients.

Patients with ACLF hospitalized in the ICU have high mortal-
ity rates, and thus the need for accurate prognostic scores is
high (25, 27, 28). We found high mortality levels both in pa-
tients with and without ACLF; however, as expected, there
was a poor outcome associated with ACLF. Our results indi-
cate that classic prognostic scores, such as Child-Turcotte-
Pugh score, as well as novel ones, such as NLR, could be used
in the stratification of prognosis in critically ill patients with
cirrhosis hospitalized in the ICU.

This is one of the few studies to analyze the usefulness of NLR
in the evaluation of critically ill patients with cirrhosis as well as
one of the few studies to document the incidence of ACLF in
Eastern Europe. We demonstrated that ACLF was frequently
found in patients with LC hospitalized in the ICU and was as-
sociated with high mortality. NLR was found to be an adequate
surrogate marker for outcome prediction in these patients.

Our study had several limitations, including a small sample
size. The retrospective nature of the study was also a limita-
tion in terms of the optimal documentation of patient evo-
lution as well as the lack of medium- and long-term survival
analysis. We also did not perform a complete analysis of the
inflammatory status of patients with ACLF, and pro-inflam-
matory cytokines were not documented. This was owing to
the lack of the routine use of these markers in our unit. From
this perspective, a prospective investigation of these out-
comes would be beneficial.

In conclusion, NLR is a promising and cost-effective method
for the prediction of poor outcomes in critically ill patients

with LC hospitalized in the ICU, more accurate in the case of
patients with cirrhosis with ACLF. High NLR values are asso-
ciated with high death rates among patients with ACLF but
not in patients with LC, with “mere” acute decompensation.
These patients could benefit from either urgent liver trans-
plantation, or alternatively palliative care could be discussed.
However, the optimal cutoff value for NLR is not yet clearly
established, and results should be validated in large prospec-
tive studies.
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