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The prognostic value of the neutrophil-to-
lymphocyte ratio in critically ill cirrhotic patients
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Steven Grangé®, Richard Moreau®®, Gagl Piton!, Catherine Paugam-Burtz?¢, Samir Jaber® and

Fabienne Tamion®P9

Introduction

Hospital death rates following ICU admission of cirrhotic
patients are lower than previously reported and have
improved over a few years [1,2]. However, it remains high
and ranges from 44 to 86% [3,4]. In this context, it is
difficult to predict which patients will benefit from ICU
admission, especially in nontransplant centers. The use
of scoring systems has been proposed to inform clinical
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Background Hospital death rates following ICU admission of cirrhotic patients remain high. Identifying patients at high
risk of mortality after few days of aggressive management is imperative for providing adequate interventions. Herein, we
aimed to evaluate the prognostic value of the neutrophil-to-lymphocyte ratio (NLR) combined with usual organ failure scores in
the outcome prediction of cirrhotic patients hospitalized more than 3 days in ICU.

Methods We conducted a retrospective bicentric study in two cohorts of cirrhotic patients hospitalized more than 3 days in
French university hospital ICUs. At admission and day 3, we calculated several clinico-biological scores grading liver disease
and organ failure severity and calculated the NLR. The primary outcome was 28-day mortality.

Results The test cohort included 116 patients. At day 28, 43 (37.1%) patients had died. Variations of MELD score (AMELD),
SOFA score (ASOFA), CLIF-SOFA score (ACLIF-SOFA) and NLR (ANRL) between admission and day 3 were significantly
associated with 28-day mortality in univariate analysis. When included in bivariate analysis ANLR remained a significant
predictor of 28-day mortality independently of these severity scores. Kaplan—Meier curves and statistics using reclassification
methods showed a better 28-day mortality risk prediction using ANRL in association with ASOFA in comparison to ASOFA
alone. These results were confirmed in an external validation cohort, including 101 critically ill cirrhotic patients.

Conclusions ANLR is an independent predictor of mortality in the critically ill cirrhotic patients’ population who requires
intensive care supportive treatment and should be used in association with ASOFA as a prognostic biomarker.
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decision-making, but in this population, the sequential
organ failure assessment score (SOFA), the acute physi-
ology and chronic health evaluation II score (APACHE
I1), and the chronic liver failure-sequential organ failure
assessment score (CLIF-SOFA) are not sufficiently inform-
ative for predicting mortality upon ICU admission [1,4].
This lack of early and accurate predictor justifies initial
permissive ICU admission policies and deferred prognos-
tic assessment after 3 days of aggressive management. At
day 3, some patients are no longer hospitalized in ICU,
because already deceased or discharged. However, most of
the patients are still hospitalized, and intensive care esca-
lation has to be discussed given the expected poor course
of the disease [5,6]. To date, this deferred decision is solely
based on organ failure scores whose prognostic ability in
this setting has been evaluated by a few studies only [4,5].
Nevertheless, identifying patients that are at high risk of
mortality after day 3 and accurately anticipating outcomes
is imperative for providing adequate interventions.

The neutrophil-to-lymphocyte ratio (NLR) is a biolog-
ical marker available from daily blood routine test that
has been shown to be associated with outcomes in unse-
lected critically ill patients [7] and in patients with sta-
ble liver cirrhosis [8,9]. It may be a promising prognostic
marker for the clinical decision-making process to decide
if life-sustaining therapies should be maintained in criti-
cally ill cirrhotic patients.

The aim of our study was to evaluate whether the NLR
may help in choosing the optimal treatment strategies for
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Fig. 1. Flow chart of included patients.

critically ill cirrhotic patients still hospitalized in ICU after
3 days of full organ support by improving the prediction
of their outcome.

Methods
Patients

All consecutive cirrhotic patients admitted in two inde-
pendent ICUs were retrospectively reviewed and those still
alive at day 3 were included in the study. Exclusion crite-
ria included ICU length of stay <3 days, age <18 years,
complete blood count data unavailable, rehospitalization
in the same ICU (only the first hospitalization was con-
sidered). Cirrhosis diagnosis was based either on liver
biopsy or on combination of clinical (jaundice, ascites,
hepatic encephalopathy), laboratory (hyperbilirubinae-
mia, hypoalbuminemia, prolonged prothrombin time,
thrombocytopaenia) or radiological (ultrasound, com-
puted tomography or MRI) findings.

This study was approved by the ethical committee
of the French Society of Anesthesia and Intensive Care
Medicine (N°IRB 00010254-2019-033).

Two different cohorts were defined a test cohort
(Medical ICU, Rouen University Hospital, France) in which

statistical analyzes were first performed and an external
validation cohort (St Eloi ICU, Montpellier University
Hospital, France) to confirm the results obtained in the
test cohort. The inclusion period ranged between January
2010 and December 2016 for the test cohort and between
January 2013 and June 2017 for the validation cohort.

Data collection

Because recent evidence suggests that a dynamic assess-
ment of ICU prognostic scores between admission and
day 3 may be more accurate than fixed-day values [10],
this approach was used to address the aim of the study.
For each patient, clinical and biological variables were
collected at admission and at day 3. Clinical data included
demographic characteristics, ICU admission diagnosis
and the main clinical events for hospitalization (uncon-
trolled ascites, variceal bleeding, hepatic encephalopathy).
Biological data included biochemical, hematological and
bacteriological data.

NLR was computed based as a ratio of neutrophil/lym-
phocyte values, which are recorded in the complete blood
count.

Several clinico-biological scores grading liver dis-
ease (Child—Pugh score, MELD score) and organ failure



severity [IGS II, SOFA score, CLIF-SOFA score, CLIF-C
acute decompensation, CLIF-C ACLE acute-on-chronic
liver failure (ACLF) grade] were recorded. Patients were
also classified as ACLE, pre-ACLF and acute decompensa-
tion according to the European Association for the Study
of the Liver-CLIF Consortium definition [11]. The changes
in selected severity scores (AMELD, ASOFA, ACLIF-
SOFA) and in NLR (ANLR) were calculated as the differ-
ence between values at day 3 and at admission.

Outcome variables

The primary outcome was 28-day mortality. Secondary
outcomes were ICU mortality, in-hospital mortality,
90-day mortality and secondary infections (defined as a
second infectious episode for patients admitted for sep-
sis and as nosocomial infections occurring during ICU
stay for the others). The vital status was confirmed by the
review of the electronic medical records of the hospitals.

Statistical analyzes

Data for continuous variables were expressed as mean = 1
SEM or median with interquartile range and were com-
pared using Wilcoxon’s rank test. Qualitative variables
were displayed as numbers and percentages and were
compared using Fisher’s exact test.

Univariate regression analyzes using Cox proportional
hazards models were conducted to investigate whether
changes in organ failure scores (ASOFA, ACLIF-SOFA and
AMELD scores) and in NLR (ANLR) were associated with
28-day mortality. ANLR was then introduced into bivar-
iate Cox proportional hazards models with organ failure
scores achieving a P value <0.05. Data for patients who
survived were censored at the date of hospital release or
of the last follow-up visit.

The incremental contribution of ANLR to the mortality
prediction on the top of organ failure scores was assessed
using different methods. Firstly, survival curves accord-
ing to the trends in ASOFA alone and ASOFA combined
with ANLR were built using the Kaplan—-Meier method
and compared by log-rank test. Secondly, the continuous
net reclassification improvement (cNRI) index, which
is used to measure the ability of a new model (with the
new biomarker, in this case ANLR) to reclassify a high-
risk individual as higher risk and a low-risk individual as
lower risk [7,12,13] was calculated. A positive continuous
NRI means a more accurate risk prediction using the new
model while negative continuous NRI indicates a worse
risk prediction. Moreover, continuous NRI values above
0.6 are classically considered strong [14].

All reported tests of the data are two-sided with a sig-
nificance level of 5%, and confidence interval (Cls) are
reported as two-sided 95%. Statistical analyzes were per-
formed using SPSS 22.0.0 (SPSS Inc., Chicago, Illinois,
USA) and the R PredictABEL package.

Results
Patients’ characteristics in the test cohort

Among the 6488 patients admitted in the ICU of Rouen
University Hospital during the study period, 217 (3.3%)
had cirrhosis and were screened. After exclusion of 101

patients who meet the exclusion criteria, 116 patients were
included in the test cohort (Fig. 1). Characteristics of the
patients are displayed in Table 1. The main cause of liver
disease was alcohol-related disease and median MELD
score was 26 (20-31). Ninety-nine patients (85.3%) were
classified as ACLF [median CLIF-C ACLF = 58 (52-63)],
5 patients (4.3%) as pre-ACLF and 12 patients (10.3%) as
acute decompensation [median CLIF-C acute decompen-
sation = 60 (51-66) and 54 (48-58), respectively]. ACLF
patients were classified as ACLF grade 1 (nz = 12, 10.3%),
grade 2 (n=35,30.2%) or grade 3 (n=52,44.8%) accord-
ing to the number of organ failures. Main reasons for ICU
admission were sepsis or septic shock and gastrointestinal

Table 1. Characteristics of the patients in the test cohort and the
validation cohort

Validation cohort
(n=101) P

Test cohort

Characteristics (n=116)

Sex (F/M) 33/83 (1/2.5) 35/66 (1/1.9)  0.33
Age 57 (50-64] 58 (51-65) 0.56
Child score 9 (7-11] 10 (8-10) 0.04
Etiologies of cirrhosis
Alcohol 108 (93.1%) 76 (75.2%)  <0.001
HBV 2 (1.7%) 2 (2%) 0.89
HCV 6 (5.2%) 13 (12.9%) 0.04
NASH 9 (7.8%) 12 (11.9%) 0.31
Other 4 (3.4%) 12 (11.9%) 0.02
Reason for admission
Septic shock or sepsis 70 (60.3%) 55 (54.5%) 0.38
Gastrointestinal bleeding 19 (16.4%) 26 (25.7%) 0.09
Acute respiratory failure 6 (5.2%) 2 (2%) 0.21
Hepatic encephalopathy 2 (1.7%) 6 (5.9%) 0.1
Other 19 (16.4%) 12 (11.9%) 0.34

Organ failure and severity scores at admission

Acute renal failure 81 (69.8%) 60 (59.4%) 0.11
KDIGO score 2 (1-3) 1(0-1] <0.001
Renal replacement therapy 10 (8.6%) 4 (3.9%) 0.16

Mechanical ventilation 72 (51.4%) 37 (36,6%) 0.023

Hepatic encephalopathy 42 (36.2%) 50 (49.5%) 0.05

IGS2 score at DO 51 (39.5-65) 40 (32-49)  <0.001

SOFA score at DO 11 (7-13) 8 (6-11) <0.01

MELD score at DO 26 (20-31) 19 (14-28) <0.001

CLIF-SOFA score at DO 13 (8-15) 9 (7-11) <0.001

ACLF grade at DO 2 (2-3) 1(0-2) <0.001

Biological parameters at admission

Leucocytes at DO (G/L) 13.2 (7.9-18.5) 8.4 (4.9-14.7) <0.001

Neutrophils at DO (G/L) 11.1 (6.9-16.1) 6.4 (3.5-11.2) <0.001

Lymphocytes at DO (G/L) 0.9 (0.5-1.5) 0.9 (0.5-1.2) 0.35

NLR at DO 10.9 (6-17.9) 6.8 (4.4-12)  <0.01

Total bilirubin at DO (umol/L)  60.5 (27.0-144.5) 83 (34-156) 0.23

INR at DO 2.0 (1.6-2.8) 1.8 (1.5-2.3) 0.04

Organ failure and severity scores at day 3

SOFA score at D3 9 (6-15) 6 (4-9) <0.001
MELD score at D3 26 (19-32) 19 (14-26)  <0.001
CLIF-SOFA score at D3 10 (7-16) 8 (6-10) <0.001
Biological parameters at admission
Leucocytes at D3 (G/L) 10.7 (7.4-16.9) 7.9 (4.9-12.6) <0.001
Neutrophils at D3 (G/L) 8.6 (5.8-14.6) 5.8 (3.3-10.0) <0.001
Lymphocytes at D3 (G/L) 0.8 (0.6-1.2) 0.9 (0.5-1.3) 0.74
NLR at D3 10.8 (6.3-18.4) 6.3 (4.2-10.5) <0.001
Total bilirubin at D3 (umol/L) 87 (32-205) 82 (37-212) 0.81
INR at D3 2.0 (1.6-2.8) 1.9(1.5-2.2) 0.04
Dynamic variations of NLR and severity scores
ANLR -0.3(-6.7-5.2] 0.03(-3.9t03.1) 0.62
ASOFA 0(-3to03) -2(-4to0) <0.01
ACLIF-SOFA -1(-3t02) -1(-2t00) 0.77
AMELD 0(-4to03) -1(-4t02) 0.34

ACLF, acute-on-chronic liver failure; CLIF-SOFA, chronic liver failure-sequen-
tial organ failure assessment; HBV, hepatitis B virus; HVC, hepatitis C virus;
IGS2, Indice de Gravité Simplifié; INR, international normalized ratio; KDIGO,
kidney disease improving global outcomes; MELD, model for end-stage liver
disease; NASH, nonalcoholic steatohepatitis; NLR, neutrophil-to-lymphocyte
ratio; SOFA, sequential organ failure assessment.
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sequential organ failure assessment.

bleeding. Median ICU and hospital lengths of stay were,
respectively, 8 (5-14) and 20 (10-30) days. One patient
was transplanted during ICU hospitalization.

Table 1

Association of neutrophil-to-lymphocyte ratio variation
with primary and secondary outcomes

Patient outcomes are displayed in Supplementary Table 1,
Supplement digital content 1, http://links.lww.com/EJGH/
A655. At day 28, 43 (37.1%) patients had died. AMELD,
ASOFA, ACLIF-SOFA and ANRL were significantly higher
in nonsurvivors than in survivors. Median values of all
of these scores decreased (A < 0) between DO and D3 in
survivors, whereas they increased (A > 0) in nonsurvivors
(Fig. 2). Mortality rates according to the variation of NLR
and the severity of the acute decompensation of cirrhosis
are displayed in Table 2.

Cox regression analysis for variables associated with
28-day mortality is shown in Table 3. In univariate analy-
sis, ANLR, ASOFA, ACLIF-SOFA and AMELD scores were
associated with primary outcome. When included into
bivariate Cox proportional hazards models with ASOFA,
ACLIF-SOFA or AMELD, ANLR remained a significant
predictor of mortality independently of these severity
scores (Table 3). ANLR was also associated, among sec-
ondary outcomes, to 90-day mortality [risk ratio: 1.017;
(95% CI: 1.00-1.03), P = 0.01], but not ICU mortality
[risk ratio: 1.003; (95% CI: 0.99-1.02), P = 0.68] or
secondary infections (P = 0.34; Supplementary Table 2,
Supplement digital content 1, http://links.lww.com/EJGH/
A655).

Tables 2 and 3

Prognostic value of the combination of neutrophil-
to-lymphocyte ratio and sequential organ failure
assessment scores

We used two different approaches to explore the added
prognostic value of ANLR to SOFA score, which was
kept because as accurate as liver-specific severity scores
(CLIF-SOFA and MELD) in our cohort. We first gener-
ated Kaplan—-Meier curves to evaluate cumulative survival
according to both SOFA and NLR variations (Fig. 3).
To develop a pragmatic approach for the clinicians, we
chose to differentiate patients according to the increase
(ANLR and ASOFA > 0) or a strict decrease (ANLR and
ASOFA < 0) of the NLR and the SOFA score between ICU
admission and day 3. As shown in Fig. 3, patients with
ANLR > 0 were at higher risk for 28-day mortality than
the other patients: 68 vs. 48% if ASOFA > 0 (P = 0.05,
Fig. 3a) and 29 vs. 8% if ASOFA < 0 (P = 0.04, Fig. 3b).

As a second approach, we performed reclassification
statistics using a continuous cNRI index. We found a ¢cNRI
of 0.626 (0.266-0.986), indicating a strong improvement
in the prediction of 28-day mortality using ANLR com-
bined with ASOFA as compared to ASOFA alone.

Validation cohort

Characteristics of the 101 patients included in the vali-
dation cohort are shown in Table 1. Such as in the test
cohort, the diagnosis was based on histological or typical
clinico-biological criteria. The etiology of liver cirrhosis
was mainly alcoholic (75.2%) and the etiology for ICU
admission did not significantly differ from the test cohort.



Table 2. Mortality rates according to the variation of NLR and the
severity of the acute decompensation of cirrhosis

ACLF status ANLR <0 ANLR >0
No ACLF (n =17)

28-day mortality (%) 0/8 (0) 2/9 (22.2)
ACLF-1 (n=12)

28-day mortality (%) 1/7 (14.2) 0/5 (0)
ACLF-2 (n = 35)

28-day mortality (%) 6/22 (27.3) 7/13 (53.8)
ACLF-3 (n = 52)

28-day mortality (%) 9/27 (33.3) 18/25 (72)

ACLF, acute-on-chronic liver failure; NLR, neutrophil-to-lymphocyte ratio.

Table 3. Cox regression analysis for variables associated with 28-day
mortality in the test and validation cohort

Test cohort Validation cohort

Risk Risk

Variables Ratio Cl 95% P Ratio Cl 95% P

Univariate analysis

ANLR 1,018 1.004-1.031 <0.01 1.031 1.017-1.045 <0.001
ASOFA 1.225 1.138-1.318 <0.001 1.144 1.014-1.292 0.03
ACLIF-SOFA  1.207 1.121-1.299 <0.001 1.044 0.812-1.342 0.74
AMELD 1.074 1.020-1.130 <0.01 1.012 0.911-1.125 0.82
Bivariate analysis
ANLR 1.015 1.001-1.030 0.03 1.029 1.015-1.044 <0.001
ASOFA 1.229 1.137-1.328 <0.001 1.138 0.993-1.305 0.06
ANLR 1.017 1.003-1.031 0.02
ACLIF-SOFA  1.214  1.124-1.312 <0.001
ANLR 1.014 1.000-1.029 0.04
AMELD 1.065 1.010-1.123 0.02

Cl, confidence interval; CLIF-SOFA, chronic liver failure-sequential organ
failure assessment; MELD, model for end-stage liver disease; NLR, neutro-
phil-to-lymphocyte ratio; SOFA, sequential organ failure assessment.

Nevertheless, the patients were less severe and mortality
rates were lower (Supplementary Table 1, Supplement
digital content 1, htep://links.lww.com/EJGH/A6S5S).
Importantly, the results obtained in the test cohort were
confirmed in the validation cohort. Indeed, ANLR pre-
dicted mortality independently of ASOFA (Table 3) and
the risk of death at 28-day was higher in patients with
ANLR > 0 than in those with a negative value (Fig. 3).
Finally, reclassification analyzes confirmed the improve-
ment of the mortality risk prediction [cNRI value of 0.624
(0.106-1.141)] using the combination of ASOFA and
ANLR as compared to ASOFA alone.

Discussion

Our study demonstrates the ability of ANLR to predict
28-day mortality of critically ill cirrhotic patients. We
showed that both NLR and ICU or liver-specific severity
scores increase during the first 3 days of hospitalization in
nonsurvivors, while they decrease in survivors. However,
ANLR was independent of these scores and even added
prognostic value to ASOFA, an already known mortality
predictor in this population [4]. These results were con-
firmed in an external validation cohort and then suggest
that ANLR may be independently associated with out-
comes in cirrhotic critically ill patients.

The outcome of patients with liver cirrhosis admitted
to ICUs has been previously regarded as poor but have
improved over ten years, especially for patients hospital-
ized for septic shock [15], a recent meta-analysis including
2523 cirrhotic patients reported a 42.7% ICU mortality

rate [4]. However, it is unclear when this supportive care
becomes futile, particularly in patients who are not candi-
dates for liver transplant.

Reevaluation of SOFA score at day 3 or its variation
between admission and day 3 (ASOFA) are frequently
used in critically ill cirrhotic patients to decide whether
or not to maintain life-sustaining therapy [4,5,16]. CLIF-
SOFA and CLIF-C ACLF scores have also been used to
evaluate patients’ outcomes with cirrhosis [17,18] and are
known to have similar performance as the SOFA score in
predicting short-term mortality [19]. Our study confirmed
the prognostic ability of ASOFA for 28-day mortality, did
not find a significant improvement of death prediction by
chronic liver failure scores and demonstrates that com-
bining ANLR to ASOFA would improve 28-day mortality
prediction.

NLR has been studied in various conditions such as
cardiovascular disease [20], renal failure [21] and acute
pancreatitis [22]. NLR was also reported as a prognostic
marker in unselected critically ill patients [7]. The cause
responsible for NLR elevation correlating with poor
outcome remains unclear. One of the most convincing
hypothesis is that it may reflect both the rise in neutrophil
count and the lymphocyte apoptosis induced by the over-
whelming response to critical illness-related stress [7,23].
The compensatory anti-inflammatory response syndrome
has evolved to serve as a counter-regulatory mechanism
in the face of systemic inflammation. It represents a form
of secondary immune deficiency state that can profoundly
affect both innate and adaptive immune function and
morbi-mortality [24]. Perhaps the most readily available
marker of adaptive immune function in critical illness is
the absolute lymphocyte count, which has been associated
with mortality and secondary infection risk, especially in
adults and children with sepsis [25].

Regarding cirrhotic patients, NLR analysis has emerged
recently as a predictor of mortality. A cirrhosis-associ-
ated immune dysfunction associating features of chronic
systemic inflammation (such as high neutrophil count)
and immunodepression (such as lymphopenia) has been
described [17,26,27] and could be partly related to bac-
terial translocation and endotoxinemia due to the severity
of the underlying liver disease [17,28]. This defective reg-
ulation of the inflammatory response has been associated
with the development of organ failures and the risk of
death [17,26,29,30]. Then, the NLR may be of particular
interest and has been studied in different subpopulations
of cirrhotic patients. For example, NLR is known to pre-
dict mortality in patients with stable liver cirrhosis [8] or
in patients listed for liver transplantation [9] and has been
analyzed as a marker of the disease progression [31,32].

However, to date, only one small study investigated
the interest of NLR in the subpopulation of critically ill
cirrhotic patients hospitalized for ACLF and suggested an
association between the highest NLR value and 90-day
mortality [33].

Our study provides additional data on the interest of
NLR in critically ill cirrhotic population. First, we selected
all cirrhotic patients still alive at day 3. This timeframe
requires special attention because ethical discussions
about the intensity of care to provide usually arise at this
time after a few days of optimal care before reevaluating
the prognosis [5,16,34]. Our study is the first to propose
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to integrate the NLR into the ethical discussion regarding
therapies to maintain or not in ICU.

Second, instead of analyzing static data, we analyzed
concomitant evolutions of NLR and usual prognostic
scores during the first 3 days of hospitalization. De Grooth
et al. [10] have indeed shown in a metaregression analysis
the interest of using dynamic rather than static data for
mortality prediction, especially with regard to the SOFA
score. Moreover, a recent study published in 2018 by
Karvellas et al. [35] highlighted the interest of a dynamic
prognostication in critically ill cirrhotic patients.

Third, the goal of our study was not to replace usual
organ failure-based scores but rather to analyze the addi-
tive value of ANLR to reinforce their predictive ability.
Although some organ failure scores (like SOFA and CLIF-
SOFA) are interesting to predict patient mortality [4], they
require a threshold to be determined and are probably not
sufficient to identify patients for whom the continuation
of intensive care therapies is futile and those with a bet-
ter prognosis [36]. In addition, NLR’s interest lies in the
fact that it is very simple to obtain and easy to use bio-
marker. Therefore, we provide a pragmatic approach for
clinicians which makes it easy to identify three groups of
patients for the prognostication: those with a very good
prognosis for whom both SOFA and NLR decrease; those
with a poorer prognosis for whom both SOFA and NLR
increase; and those who are in a grey zone of analysis in
whom one score increases whereas the other decreases. Of
note, it may have been interesting to investigate combined
NLR and SOFA prognostic values in patients with differ-
ent clinical courses of acute decompensation of cirrhosis,
as described in the recent PREDICT study [11]. Indeed,
NLR may capture the progression of systemic inflamma-
tion that was shown by Trebicka er al. [11] as a major
pathogenic mechanism underlying the different patterns
of cirrhosis progression.

Finally, we confirmed our results by an external val-
idation cohort of 101 patients. Patients included in this
validation cohort appear to be less severe than those in
the test cohort. We were not able to control for these dif-
ferences, but main results were confirmed in the validation
cohort, suggesting the reproducibility of our results in var-
ious populations of critically ill cirrhotic patients.

This study has some limitations. First, its retrospec-
tive design may have biased the results and a prospective

validation would further strengthen our results. Second,
patients’ screening and inclusion were based on coding
data. It is, therefore, possible that some cirrhotic patients
hospitalized during the study period could not be included
because of coding inaccuracy. Indeed, only 116 ICU cir-
rhotic patients were recruited over a 7-year period in the
test cohort. However, this low rate may also reflect the
current practice of many general and non-liver transplant
hospitals, such the center in which our test cohort was
recruited. Third, although results reach the significance
threshold, ANLR does not perfectly discriminate patients
at high risk of death, even in association with ASOFA,
and can only be considered as a medical decision aid. For
instance, the worst scenario combining increased ANLR
and ASOFA was still associated with 27 and 60% survival
in the test and validation cohorts, respectively. Fourth, the
NLR value and its evolution may have been influenced in
case of sepsis, which account for a large part of the popu-
lation of the test cohort.

Conclusion

ANLR is a predictor of mortality in critically ill cirrhotic
patients still hospitalized in ICU after 3 days of full organ
support. It could be used in association with ASOFA as
a prognostic biomarker that may help clinician deci-
sion-making in those patients with high ICU-death rates.
Future studies are needed to consider the role of ANLR
in the best management strategy of critically ill cirrhotic
patients’ which may include palliative care.
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