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Abstract: Objectives: This study aims to determine cirrhotic patients’ clinical and laboratory charac-
teristics, thereby examining the correlation between lymphocyte-to-monocyte ratio and Child–Pugh
and MELD/MELDNa scores. Methods: A cross-sectional study with an analysis of 153 patients
admitted to the Department of Gastroenterology–Clinical Hematology at Can Tho Central General
Hospital. Data were collected via patient interviews and medical records. Results: The included
patients were more likely to be male (66.7%) and were ≥60 years old (51.6%). Excessive alcohol
consumption and hepatitis B were the dominant causes of cirrhosis (35.3% and 34.0%). The clinical
and laboratory characteristics were similar to previous studies in cirrhotic patients. The mean Child
score was 9.3 ± 2.1, including 9.8% of patients with Child A, 44.4% for Child B, and 45.8% for Child C.
The mean MELD and MELDNa scores were 16.9 ± 7.1 and 19.4 ± 8.1, respectively. The mean
lymphocyte-to-monocyte ratio (LMR) is 2.0 ± 2.2 (from 0.09 to 25.3), being negatively correlated with
the other scores (Pearson correlation coefficients were −0.238; −0.211 and −0.245, respectively, all
p-values < 0.01). Patients with LMR below 3.31 were more likely to be classified as Child–Pugh B
and C. Conclusion: The correlation between LMR with Child–Pugh, MELD, and MELDNa scores
was weak and negative.

Keywords: liver cirrhosis; clinical; hematological; LMR; Child–Pugh; model for end-stage liver
disease; MELDNa; Vietnamese

1. Introduction

Liver cirrhosis is the most prevalent hepatobiliary disease in Vietnam and other
countries. Important causes of cirrhosis involve hepatitis B virus, hepatitis C virus, alcohol,
and diseases of the biliary tract, such as gallstones, sclerosing cholangitis, autoimmune
hepatitis, etc. [1,2]. However, there is no accurate data on the percentage of patients with
cirrhosis because this disease often manifests silently. In Vietnam, the mortality rate of
cirrhotic patients has not been fully accounted for since the disease is usually detected
when complications are present. The leading causes of death in patients with cirrhosis
were encephalopathy, gastrointestinal bleeding, hepatorenal syndrome, cancer, infections,
etc. [3].

Liver transplantation is a breakthrough method in the treatment of cirrhosis but is
mainly done in developed countries. The number of patients waiting for liver transplan-
tation is increasing, so it is necessary to have an early but straightforward prognosis to
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identify patients who need transplantation. Over the past 40 years, the Child–Pugh clas-
sification has been widely used to predict mortality in patients with cirrhosis, and other
scores were also referred to. For instance, the MELD (Model for End-Stage Liver Disease)
index has been examined as a predictor of mortality in cirrhosis patients awaiting liver
transplantation in Europe and America to replace the Child–Pugh score to classify patients
on the waiting list for liver transplantation [4,5]. Further developed from the MELD index,
the MELD-Na has recently been applied to cirrhotic patients with low serum sodium
levels [6,7].

Alternatively, the lymphocyte-to-monocyte ratio is currently a prognostic marker in
advanced cirrhosis given the integration of systemic inflammation and immune system
dysregulation in its physiopathological pathway. This starts with a local injury in the liver,
which, once over-compensated, leads to the diminished synthesis of immune proteins and
recognition receptors and further reduces the bactericidal capacity of the innate immune
system. Secondarily, the gut and its associated lymphoid tissue, which act as the barrier
against intestinal pathogens, are affected, i.e., leaky and overwhelmed by an elevated
enteric bacterial load. Such a long-lasting inflammation finally results in the exhaustion
and reprogramming of various immune cell lines, including LMR alteration. Other clinical
and biochemical parameters such as heart rate and respiration rate, body temperature,
and portal blood pressure are also changed when cirrhosis advances [8]. Recent studies
have shown that white blood cell count is an isolated factor of systemic inflammation and
can be an independent predictor of the development of acute-on-chronic liver failure, its
severity, and its associated mortality [9–12]. Additionally, the LMR has shown a role in
predicting the survival of different patients such as cancer, cardiovascular disease, and
Crohn’s [13–17]. Given that the LMR is an easy to obtain, readily available, low-priced, and
reproducible biomarker [16], it could be considered a prognostic marker in patients with
cirrhosis but has not been studied adequately. Our study, therefore, aimed to determine
the clinical and laboratory characteristics of cirrhotic patients and thereby examine the
correlation between LMR and current prognostic tools in use, such as Child–Pugh and
MELD/MELDNa scores.

2. Methods
2.1. Settings and Study Population

A cross-sectional study was conducted, including patients over 15 years old who
were diagnosed with cirrhosis and hospitalized at the Department of Gastroenterology–
Clinical Hematology at Can Tho Central General Hospital between March 2019 and March
2020. Patients who did not have hematological and biochemical tests had other severe
medical conditions that affected the assessment of liver function and did not consent
to participate in the study were excluded. Patients diagnosed with hepatic carcinoma
(based on the standards by the Ministry of Health of Vietnam [18]) were transferred to a
specialized center, namely Can Tho Oncology Hospital, thus not being included in our
study population. In total, 153 patients were selected and interviewed by trained medical
research assistants, and their medical records were also retrieved.

2.2. Data Analysis

Based on their clinical and laboratory values, patients were classified according to the
Child–Pugh Scale A (5–6 points), B (7–9 points), and C (10–15 points) and according to their
MELD and MELDNa values, using the following formulas:

MELD = 3.78 × ln [blood bilirubin (mg/dL)] + 11.2 × ln [INR] + 9.57 × ln [blood creatinine (mg/dL)] + 6.43 (1)

MELDNa = MELD − Na − [0.025 × MELD × (140 − Na)] + 140 (2)

Lymphocyte/monocyte ratio = Lymphocyte/monocyte (3)

Data were analyzed using SPSS 16.0 software. Qualitative variables are commented by
frequency and percentage, and quantitative variables were commented as mean ± standard
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deviation or median (min–max). Pearson’s correlation coefficients were used to evaluate
the correlation between LMR and Child–Pugh and MELD/MELDNa scores.

2.3. Ethical Issues

This study was conducted in compliance with ethical principles of medical research,
i.e., affecting the health and spirit of the patient. It was approved by the Scientific Research
Council of Can Tho University of Medicine and Pharmacy on 14 May 2021, according to
Decision No: 1003/QD-CYDCT. The patients and/or their families were explained the
purpose of the study and the personal and medical information that would be collected.
All included cases gave consent to participate in the study.

3. Results
3.1. Characteristics of the Included Subjects

A total of 153 patients who met the inclusion criteria were included in the study. The
majority of patients were over 60 years old (51.6%), were male (66.7%), were farmers, or had
retired (36.6% and 43.8%). Table 1 shows that alcohol abuse and hepatitis B virus infection
were the most common causes of cirrhosis (35.3% and 34.0%). Since being diagnosed with
cirrhosis ≤5 years, the time accounted for the most significant percentage (62.1%).

Table 1. Patient characteristics at admission.

Patient Characteristics (n = 153) Percentage

Age at admission
<40 8.5
40–59 39.9
60 51.6

Male 66.7
Job
Farmer 36.6
Worker 6.5
Purchase 4.6
Officials 3.3
Housewife 5.2
Retired 43.8

Causes of cirrhosis
Alcohol abuse a 35.3
Hepatitis B virus 34.0
Hepatitis C virus 11.1
Steatosis 3.3

Time from being diagnosed with cirrhosis
First diagnosis 24.8
5 years 62.1
6–10 years 9.1
>10 years 4.0

a Consumption of more than 2 units per day (1 unit is equal to 354 mL of beer, 150 mL of wine, or 45 mL of
strong liquors).

3.2. Clinical and Subclinical Characteristics

Table 2 shows that fatigue is the most common symptom with a rate of 90.2%, followed
by anorexia at 82.4%, insomnia, and abdominal pain, which are also present at a high level
of 56.9% and 49.7%; symptoms of nausea, loose stools, and constipation were found in <20%;
and menstrual disorders were only 1.9% (Table 3). Vital signs with temperature <38 ◦C
(88.9%), blood pressure 100–140 mmHg (79.1%), and pulse <100 beats/minute (69.3%)
are the group of vital signs accounting for the majority of patients’ component grouping.
Examination of physical symptoms with jaundice accounted for a high percentage (68.5%),
followed by varicose veins (41.8%), cleft hands (39.2%), limb edema (55.6%), and mucosal
bleeding, while gynecomastia in men accounts for a low rate (8.5%; 7.77%). Symptoms
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of abdominal examination included no ascites (30.1%), little ascites (23.5%), and much
ascites (46.4%).

Table 2. Clinical and laboratory characteristics of patients participating in the study.

Clinical Features (n = 153) Percentage

Physical symptoms
Fatigue 90.2
Anorexia 82.4
Insomnia 56.9
Stomachache 49.7
Nausea 11.1
Loose stools 19.6
Constipation 16.3

Sign of life
Temperature (◦C)

<38 88.9
38–<39 5.9
39 5.2

Blood pressure (mmHg)
<100 8.5
100–140 79.1
>140 12.4

Pulse (times/minute bpm)
<100 69.3
100–120 26.8
>120 3.9

Symptoms of abdominal examination
No ascites 30.1
Little ascites 23.5
Much ascites 46.4

Physical symptoms
Perceptual disturbances 24.8
Nevus araneus 41.8
Palmar erythema 39.2
Leg edema 55.6
Gynecomastia 7.7 (8/103 male pts)
Mucosal bleeding 8.5
Jaundice 68.5

Subclinical Features Mean (SD)

Peripheral blood cell analysis
Platelets/mm3 115730 ± 88122
Prothrombin rate (%) 57.09 ± 20.44
INR 1.64 ± 0.64
APTT (seconds) 38.60 ± 9.70

Indicators of red blood cells
Red blood cell count/mm3 3.42 ± 0.87
Hematocrit (%) 31.49 ± 7.10
Hemoglobin (g/dL) 10.37 ± 2.48
MCV (fL) 93.42 ± 12.08
MCH (g) 30.70 ± 4.61

Indicators of white blood cells
WBC/mm3 8.567 ± 6.040.50
Neutrophil/mm3 6.173.20 ± 5.423.30
Lymphocyte/mm3 1.295.50 ± 826.28
Monocyte/mm3 821.14 ± 535.15
Acidophilic/mm3 245.43 ± 350.27
Preferred Base/mm3 42.77 ± 57.79
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Table 2. Cont.

Subclinical Features Mean (SD)

Blood chemistry
Albumin (g/L) 27.03 ± 6.15
Protein (g/L) 67.75 ± 9.11
Total bilirubin (µmol/L) 89.42 ± 109.07
Direct bilirubin (µmol/L) 59.29 ± 81.50
SGOT (U/L) 123.90 ± 247.86
SGPT (U/L) 76.61 ± 182.59
Glucose (mmol/L) 7.27 ± 5.06
Urea (mmol/L) 5.95 ± 3.90
Creatinine (µmol/L) 95.74 ± 63.17
Sodium (mmol/L) 131.76 ± 4.75
Potassium (mmol/L) 3.65 ± 0.68
Chlorine (mmol/L) 96.12 ± 5.16
Calcium (mmol/L) 2.03 ± 0.17

Table 3. Child–Pugh Scale.

Assessment Scale
Child–Pugh Scale

All Group A Group B Group C

Number of patients, n (%) 153 (100) 15 (9.8) 68 (44.4) 70 (45.8)

Classification based on rating scales, median (min–max)

MELD
16 9 13 22

(6–40) (6–15) (6–23) (9–40)

MELDNa
19 9 15.5 25.5

(6–40) (6–19) (6–30) (9–40)

Lymphocyte/monocyte 1.76 2.07 2.01 1.23
(0.09–25.34) (1.07–4.32) (0.36–25.34) (0.09–5.05)

In addition, Table 2 also details the hematological and biochemical paraclinical char-
acteristics. Platelets, red blood cells, APTT(s), and INR changed according to the patients’
pathology. The leukocyte values, prothrombin, and bilirubin ratios reflect increased liver
fibrosis. Albumin and protein index were within normal limits (27.0261 ± 6.15047 g/L;
67.75 ± 9.10516 g/L). However, the average glucose value was slightly high (7.268 ±
5.06297 mmol/L). Electrolyte parameters indicate that sodium, chloride, calcium, and
potassium may be affected in cirrhotic patients.

3.3. Correlation between LMR and the Child–Pugh and the MELD/MELD-Na Scores

Most patients belonged to Child B and Child C classifications (44.4% and 45.8%). The
mean MELD score is 16.9 ± 7.1. The mean MELDNa score is 19.5 ± 8.1. The mean LMR
was 2.0 ± 2.2. Details of LMR, MELD, and MELD-Na values per Child–Pugh classification
are shown in Table 3.

Our study showed that LMR had a weak, negative correlation with Child, MELD, and
MELD-Na scores, with r being 0.238, 0.211, and 0.245, respectively (Table 4).

Additionally, when we stratified the patients by their LMR, i.e., ≤3.31 and >3.31
(Table 5), patients in the ≤3.31 level were more likely to be classified as Child–Pugh B and
C (p < 0.05).
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Table 4. Correlation between LMR and Child–Pugh, MELD, and MELD-Na scores.

n = 153 Patients Lymphocyte/Monocyte Child MELD MELD-Na

Lymphocyte/monocyte Pearson correlation 1 −0.238 −0.211 −0.245
Sig. (2-tailed) 0.003 0.009 0.002

Child
Pearson correlation −0.238 1 0.749 0.744

Sig. (2-tailed) 0.003 0.000 0.000

MELD
Pearson correlation −0.211 0.749 1 0.947

Sig. (2-tailed) 0.009 <0.001 0.000

MELDNa
Pearson correlation −0.245 0.744 0.947 1

Sig. (2-tailed) 0.002 <0.001 <0.001

Table 5. Combination of LMR with Child–Pugh classification in cirrhotic patients.

The Child-Pugh
Classifications

Lymphocyte/
Monocyte ≤ 3.31, n

Lymphocyte/
Monocyte > 3.31, n

A 13 2
B 56 12
C 67 3

Contingency Coefficient C = 0.199 and p = 0.042.

4. Discussion
4.1. General Patient Characteristics

In our study, there were 153 patients, in which the number of male patients was
double that of female patients (66.7%; 33.3%). This finding is consistent with the previous
studies in Vietnam [19,20] and others worldwide [21–24]. Thus, the male predominance is
apparent, especially in developing countries. The mean age of our study population was
60 years (ranging from 22 to 88 years), being higher than previous literature, i.e., 55.0 ± 11.1
by Vo et al. [20], 54.8 ± 8 by Hassan et al. [25], and 53.1 ± 12.0 by Jamil et al. [11]. Thus,
our patients were a bit older. This could be explained by studies’ differences in life
expectancy and health care. We also found that the proportion of patients with cirrhosis
was highest in retired people (43.8%) and farmers (36.6%). This could be explained by
the fact that older patients were more likely to have other chronic diseases, increasing
their severity of cirrhosis. The farming group accounted for the major working class in
Vietnam. The leading causes of cirrhosis in our study, i.e., alcohol consumption (35.3%),
hepatitis B (34.0%), and hepatitis C (11.1%), were consistent with another study in Vietnam
by Vo et al. [26]. Meanwhile, studies in other parts of the world showed a markedly
increased proportion of hepatitis B (76.4% in Abidjan) [21] and alcohol (63.9% in India
and 81.4% in Portugal) [26–28]. Most patients in our study were recently diagnosed with
cirrhosis (24.8%), and 62.1% had the disease for ≤5 years. This could be accounted for by
the fatal complications in patients with prolonged cirrhosis that decreased the number of
patients in the upper stratum, i.e., having the disease for ≥6 years.

4.2. Clinical and Laboratory Characteristics

In our study, fatigue (90.2%) and anorexia (82.4%) accounted for a very high proportion
of functional symptoms. Other symptoms, i.e., insomnia, abdominal pain, nausea, diarrhea,
and constipation, also accounted for a relative proportion. These findings were consistent
with previous studies on patients with cirrhosis [29]. Only 5.2% of patients had a high
fever in our study, and 79.1% had normal blood pressure. Regarding pulse status, the
pulse rate is <100 beats/min, accounting for 69.3%. Physical symptoms indicating jaundice
were common in 68.5% of patients with cirrhosis, varicose veins (41.8%), crimson hands
(39.2%), limb edema (55.6%), and perceptual disturbances (24.8%), which appeared at quite
different rates. Notably, mucosal bleeding appeared, and male gynecomastia had a low
frequency of only 8.5% and 7.77% of the patients studied, respectively. These symptoms
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vary with the severity of the disease. In the symptoms of abdominal examination, ascites
are a symptom that may indicate the decompensated stage of cirrhosis. The study by
Bathaix et al. identified 61% ascites [21]; in the study of Charif I, the rate of ascites was
96% [30]. In the research by Mahassadi et al., 74.2% had ascites [31].

The subclinical characteristics of platelet values, prothrombin ratio, INR, and APTT(s)
were studied with similar properties to the study of the authors Alsaad AA et al. [32],
Bathaix FM et al. [21], Liu X et al. [33], Biyik M et al. [34], and Marroni PC et al. [35]. These
values changed with the severity of the disease. For instance, the prothrombin ratio is
reduced in cirrhotic patients. Red blood cell indices, including the erythrocyte count, MCV,
and MCH, also varied with the disease severity: most cirrhotic patients had macrocyto-
sis. Meanwhile, some were noticed with microcytic anemia due to underlying disease or
long-term blood loss. Regarding leukocytes, in our study, the white blood cell count and
white blood cell composition varied according to the medical conditions, indicating that
leukocytosis cirrhotic patients were at high risk. Regarding blood biochemical characteris-
tics, the albumin value in our study was lower than in the Alsaad’s study (29 g/L) [32] but
higher than in the Bahaix’s study (25.4 g/L) [21]. The mean protein level in the decanter
was normal, and the glucose level was high. The bilirubin level was also high, with free
bilirubin accounting for the major percentage. The values of hepatic enzymes (ALT and
AST) and other biochemical results also varied with the disease severity.

4.3. Correlation between LMR and the Child–Pugh and the MELD/MELD-Na Scores

In this study, the distribution of Child–Pugh scores was Child A (9.8%), Child B
(44.4%), and Child C (45.8%.) Meanwhile, these proportions in Charif’s study were Child A
(19.2%), Child B (54.6%), and Child C (26.1%) [30] and, in Fayad’s study, were Child A
(12.2%), Child B (35.8%), and Child C (52%) [24]. This shows a marked difference in the
distribution across Child classifications, especially for Child B and C. The mean values of
MELD and MELDNa scores and LMR in our study were similar to the findings by other
authors [19,25,36].

A recent study on the pediatric population showed that LMR had a strong negative
correlation with MELD but a weak negative correlation with Child–Pugh scores [37].
Meanwhile, in our study with most patients over 40 years, LMR showed a weak correlation
with both. Whether the difference in age distribution and/or the comorbidities in the older
population could play a role in the correlation with LMR is unknown.

Other studies on the prognosis potential of the LMR also had similar results for liver
cancer, liver resection due to cancer, and hepatitis B infection, which mean that as this ratio
decreased, these scores increased; that is, liver failure became more severe. [11,14–17,37–40].

A previous study by Jamil et al. [11] in 182 cirrhotic patients (mean LMR being 6.23)
showed that the cut-off value of LMR at 3.31 could be used to determine the outcome of
treatment during the hospital stay. These authors also noted that the LMR was easy to
calculate and had a potential prognosis nearly equal to those of Child–Pugh and MELD
scores [11]. Supporting, our additional analysis (Table 5) showed that patients with the
LMR ≤ 3.31 were more likely to be classified with Child–Pugh B and C (p = 0.042).

4.4. Limitations and Implications

The current study had a cross-sectional design performed in a single center, and the
number of included patients was also small. Therefore, we could not perform post hoc
analyses to examine the correlation with the LMR in smaller cut-off strata, which could have
varied with the patients’ demographic, clinical, and subclinical parameters. For instance,
the correlation between LMR and MELD could be stronger in the younger population, as
discussed previously [37].

Given these limitations, we could only find a weak correlation between available
scoring systems (i.e., Child–Pugh and MELD/MELDNa) and the LMR. Should the sample
size be larger with more parameters included, this model could be improved with stronger
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correlation in specific strata, as suggested in Table 5 with the LMR ≤ 3.31. This small study
population thus also limited the generalization of our findings.

Few studies evaluate the role of LMR as a prognostic tool in patients with liver
cirrhosis, which is our study’s main strength. Based on the current findings, we believe that
a follow-up study with larger sample size is necessary to consolidate its clinical application
versus other scoring systems such as Child–Pugh and MELD/MELD-Na.

5. Conclusions

Most patients in our study were over 60 years old and had 7 points or more of a
Child–Pugh classification. Compared with popular prognostic rating scales for cirrhosis,
such as Child–Pugh, MELD, and MELDNa, the LMR showed a weak negative correlation,
with r being around 0.2. In addition, when we classified the LMR between the two levels
as ≤3.31 and >3.31, the lower level included significantly more patients at Child–Pugh B
and C, suggesting that the LMR can be used as a simple tool to predict the outcomes of
cirrhotic patients in clinics with limited resources. Since the number of patients in our
study was small, larger studies must corroborate our findings.

Author Contributions: Conceptualization, D.T.N. and N.H.K.; methodology, D.T.N. and N.H.K.;
software, D.T.N. and N.H.K.; validation, D.T.N. and N.H.K.; formal analysis, N.T.H.T., K.T.D.D.
and P.K.B.; investigation, N.T.H.T., K.T.D.D. and P.K.B.; resources, N.T.H.T., K.T.D.D. and P.K.B.;
data curation, N.T.H.T., K.T.D.D. and P.K.B.; writing—original draft preparation, T.D.K., H.Y.T. and
T.N.; writing—review and editing, T.D.K., H.Y.T. and T.N.; visualization, T.D.K., H.Y.T. and T.N.;
supervision, D.T.N. and N.H.K.; project administration, D.T.N. and N.H.K.; funding acquisition,
D.T.N. and N.H.K. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in compliance with ethical prin-
ciples of medical research, i.e., affecting the health and spirit of the patient. It was approved by
the Scientific Research Council of Can Tho University of Medicine and Pharmacy on 14 May 2021,
according to Decision No: 1003/QD-CYDCT. The patients and/or their families were explained the
purpose of the study and the personal and medical information that would be collected. All included
cases gave consent to participate in the study.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Dooley, S.J.; Lok, S.F.A.; Garcia-Tsao, G.; Pinzani, M. Sherlock’s Diseases of the Liver and Biliary System, 13th ed.; Wiley Blackwell:

Hoboken, NJ, USA, 2018.
2. Greenberger, J.N. Current Diagnosis & Treatment Gastroenterology, Hepatology, & Endoscopy; Mc Graw Hill Education: New York,

NY, USA, 2016.
3. Sanyal, J.A.; Boyer, D.T.; Lindor, D.K.; Terrault, N.A. Zakim and Boyer’s Hepatology: A Textbook of Liver Disease, 17th ed.; Elsevier:

Amsterdam, The Netherlands, 2018.
4. Kamth, S.P.; Kim, R.W. The model for end stage liver disease (MELD). Hepatology 2007, 45, 797–805. [CrossRef] [PubMed]
5. Kamath, S.P.; Wiesner, H.R.; Malinchoc, M.; Kremers, W.; Therneau, T.M.; Kosberg, C.L.; D’Amico, G.; Dickson, E.R.; Kim, W.R.

A model to predict survival in patients with End Stage liver disease. Hepatology 2001, 33, 464–470. [CrossRef] [PubMed]
6. Kartoun, U.; Corey, E.K.; Simon, G.T.; Zheng, H.; Aggarwal, R.; Ng, K.; Shaw, S.Y. The MELD-Plus: Age generalizable prediction

risk score in cirrhosis. PLoS ONE 2017, 12, e0186301. [CrossRef] [PubMed]
7. Singal, K.A.; Kamath, S.P. Model for end-stage liver disease. J. Clin. Exp. Hepatol. 2013, 3, 50–60. [CrossRef] [PubMed]
8. Dirchwolf, M.; Ruf, A.E. Role of systemic inflammation in cirrhosis: From pathogenesis to prognosis. World J. Hepatol. 2015, 7,

1974–1981. [CrossRef] [PubMed]
9. Arroyo, V.; Moreau, R.; Jalan, R.; Ginès, P. Acute-on-chronic liver failure: A new syndrome that will re-classify cirrhosis. J. Hepatol.

2015, 62, S131–S143. [CrossRef]
10. Moreau, R.; Jalan, R.; Gines, P.; Pavesi, M.; Angeli, P.; Cordoba, J.; Durand, F.; Gustot, T.; Saliba, F.; Domenicali, M.; et al. Acute-

on-chronic liver failure is a distinct syndrome that develops in patients with acute decompensation of cirrhosis. Gastroenterology
2013, 144, 1426–1437. [CrossRef]

http://doi.org/10.1002/hep.21563
http://www.ncbi.nlm.nih.gov/pubmed/17326206
http://doi.org/10.1053/jhep.2001.22172
http://www.ncbi.nlm.nih.gov/pubmed/11172350
http://doi.org/10.1371/journal.pone.0186301
http://www.ncbi.nlm.nih.gov/pubmed/29069090
http://doi.org/10.1016/j.jceh.2012.11.002
http://www.ncbi.nlm.nih.gov/pubmed/25755471
http://doi.org/10.4254/wjh.v7.i16.1974
http://www.ncbi.nlm.nih.gov/pubmed/26261687
http://doi.org/10.1016/j.jhep.2014.11.045
http://doi.org/10.1053/j.gastro.2013.02.042


Gastroenterol. Insights 2022, 13 190

11. Jamil, Z.; Durrani, A.A. Assessing the outcome of patients with liver cirrhosis during hospital stay: A comparison of lympho-
cyte/monocyte ratio with MELD and Child-Pugh scores. Turk. J. Gastroenterol. 2018, 29, 308–315. [CrossRef]

12. Nora, S.; Peter, A.; Peter, L.L.; Papp, M. Immune dysfunction in cirrhosis. WJG 2014, 20, 2564–2577. [CrossRef]
13. Scott, K.D.M.; Quinn, K.; Li, Q.; Carroll, R.; Warsinske, H.; Vallania, F.; Chen, S.; Carns, M.A.; Aren, K.; Khatri, P.; et al. Increased

monocyte count as a cellular biomarker for poor outcomes in fibrotic diseases: A retrospective, multicenter cohort study. Lancet
2019, 7, 497–508. [CrossRef]

14. Yang, T.; Zhu, J.; Zhao, L.; Mai, K.; Ye, J.; Huang, S.; Zhao, Y. Lymphocyte to monocyte ratio and neutrophil to lymphocyte
ratio are superior inflammation-based predictors of recurrence in patients with hepatocellular carcinoma after hepatic resection.
J. Surg. Oncol. 2017, 115, 718–728. [CrossRef] [PubMed]

15. Yang, Y.T.; Jiang, J.H.; Yang, H.J.; Wu, Z.J.; Xiao, Z.M.; Xiang, B.D. The lymphocyte-to-monocyte ratio is a superior predictor
of overall survival compared to established biomarkers in HCC patients undergoing liver resection. Sci. Rep. 2018, 8, 2535.
[CrossRef] [PubMed]

16. Zhang, J.; Feng, G.; Zhao, Y.; Zhang, J.; Feng, L.; Yang, J. Association between lymphocyte-to-monocyte ratio and the mortality of
HBV-related liver cirrhosis: A retrospective cohort study. BMJ Open 2015, 5, e008033. [CrossRef] [PubMed]

17. Zhu, S.; Waili, Y.; Qi, X.; Chen, Y.; Lou, Y. Lymphocyte-monocyte ratio at admission predicts possible outcomes in patients with
acute-on-chronic liver failure. Eur. J. Gastroenterol. Hepatol. 2016, 29, 31–35. [CrossRef]

18. Ministry of Health of Vietnam. Guidelines for the Diagnosis and Treatment of Hepatocellular Carcinoma. 2020. Available
online: https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3129-QD-BYT-2020-tai-lieu-Huong-dan-chan-doan-
dieu-tri-ung-thu-bieu-mo-te-bao-gan-447851.aspx (accessed on 1 April 2021).

19. Diem, N.T.; Nhan, K.H.; Phuong, B.K. Clinical, paraclinical, electrocardiographic characteristics and relation of QTc to Child-Pugh
grade of liver failure in cirrhosis patients. Can Tho J. Med. Pharm. 2019, 19, 82–86.

20. Duc, V.T.M.; van Huy, T.; Thang, H.T. Prognostic value of MELD index in cirrhotic patients Child-Pugh C. J. Med. 2017, 7, 119–125.
21. Yao Bathaix, M.F.; Bagny, A.; Mahassadi, K.A.; Okon, A.J.B.; Kissi-Anzouan HYa, D.S. Prognostic factors for cirrhosis hospital in

Abidjan. Open J. Gastroenterol. 2015, 5, 103–109. [CrossRef]
22. Behroozian, R.; Bayazidchi, M.; Rasooli, J. Systemic inflammatory response syndrome and MELD score in hospital outcome of

patients with liver cirrhosis. Middle East J. Dig. Dis. 2012, 4, 168–172.
23. Dominguez, C.; Romero, E.; Graciano, J.; Fernandez, J.L.; Viola, L. Prevalence and risk factors of acute-on-chronic liver failure in a

single center from Argentina. World J. Hepatol. 2016, 8, 1529–1534. [CrossRef]
24. Fayad, L.; Narciso-Schiavon, L.J.; Lazzarotto, C.; Ronsoni, M.F.; Wildner, L.M.; Bazzo, M.L.; de Lucca Schiavon, L.;

Dantas-Corrêa, E.B. The performance of prognostic models as predictors of mortality in patients with acute decompensation of
cirrhosis. Ann. Hepatol. 2015, 14, 83–92. [CrossRef]

25. Hassan, A.E.; El-Rehim, A.S. A revised scope in different prognostic models in cirrhotic patients: Current and future perspectives,
an Egyptian experience. Arab. J. Gastroenterol. 2013, 14, 158–164. [CrossRef] [PubMed]

26. Uyen, V.T.P.; Duc, Q.T. Validity of a prognostic model based on MELD score in gastrointestinal bleeding due to portal hypertension.
Med. Ho Chi Minh City 2015, 19, 3–8.

27. Gawande, A.; Gupta, K.G.; Wanjiari, J.S.; Goel, V.; Rathore, V.; Bhardwaj, J.; Nijhawan, S. Acute-on-chronic liver failure: Etiology
of chronic and acute precipitating factors and their effect on mortality. J. Clin. Exp. Hepatol. 2019, 9, 699–703. [CrossRef]

28. Perdigoto, N.D.; Figueredo, P.; Tome, L. The role of the CLIF-C OF and the 2019, 2016 MELD in prognosis of cirrhosis with and
without acute-on-chronic liver failure. Ann. Hepatol. 2019, 10, 48–57. [CrossRef] [PubMed]

29. Thang, H.T. Postgraduate Textbook of Digestive Hepatobiliary Diseases; Hue University Press: Hue, Vietnam, 2014.
30. Charif, I.; Saada, K.; Mellouki, I.; El Yousfi, M.; Benajah, D.; El Abkari, M.; Ibrahimi, A.; Aqodad, N. Predictors of intra-hospital

mortality in patients with cirrhosis. Open J. Gastroenterol. 2014, 4, 141–148. [CrossRef]
31. Mahassadi, A.K.; Nguieguia, J.L.K.; Kissi, H.Y.; Awuah, A.A.A.; Bangoura, A.D.; Doffou, S.A.; Attia, A.K. Systemic inflammatory

response syndrome and model for end-stage liver disease score accurately predict the in-hospital mortality of black African
patients with decompensated cirrhosis at initial hospitalization: A retrospective cohort study. Clin. Exp. Gastroenterol. 2018, 11,
143–152. [CrossRef] [PubMed]

32. Alsaad, A.A.; Stancarnpiano, F.F.; Palmer, W.C.; Henry, A.M.; Jackson, J.K.; Heckman, M.G.; Diehl, N.N.; Keaveny, A.P. Serum
electrolyte levels and outcomes in patients hospitalized with hepatic encephalopathy. Ann. Hepatol. 2018, 17, 836–842. [CrossRef]

33. Liu, X.; He, L.; Han, J.; Wang, L.; Li, M.; Jiang, Y.; Wang, X.; Yang, Z. Association of neutrophil-lymphocyte ratio and T lymphocytes
with the pathogenesis and progression of HBV-associated primary liver cancer. PLoS ONE 2017, 12, e0170605. [CrossRef]

34. Biyik, M.; Ucar, R.; Solak, Y.; Gungor, G.; Polat, I.; Gaipov, A.; Cakir, O.O.; Ataseven, H.; Demir, A.; Turk, S.; et al. Blood
neutrophil-to-lymphocyte ratio independently predicts survival in patients with liver cirrhosis. Eur. J. Gastroenterol. Hepatol. 2013,
25, 435–441. [CrossRef]

35. Marroni, C.P.; Brandao, A.B.d.M.; Hennigen, A.W.; Marroni, C.; Zanotelli, M.L.; Cantisani, G.; Fuchs, S.C.; The Liver Transplanta-
tion Group. MELD scores with incorporation of serum sodium and death prediction in cirrhotic patients on the waiting list for
liver transplantation: A single center experience in southern Brazil. Clin. Transplant. 2012, 26, E395–E401. [CrossRef]

36. Hong, F.Y.; Chen, H.Z.; Wei, L.; Ma, X.K.; Li, X.; Wen, J.Y.; Wang, T.T.; Cai, X.R.; Wu, D.H.; Chen, J.; et al. Identification of the
prognostic value of lymphocyte-to-monocyte ratio in patients with HBV-associated advanced hepatocellular carcinoma. Oncol.
Lett. 2017, 14, 2089–2096. [CrossRef] [PubMed]

http://doi.org/10.5152/tjg.2018.17631
http://doi.org/10.14218/JCTH.2016.00056
http://doi.org/10.1016/S2213-2600(18)30508-3
http://doi.org/10.1002/jso.24549
http://www.ncbi.nlm.nih.gov/pubmed/28127774
http://doi.org/10.1038/s41598-018-20199-2
http://www.ncbi.nlm.nih.gov/pubmed/29416061
http://doi.org/10.1136/bmjopen-2015-008033
http://www.ncbi.nlm.nih.gov/pubmed/26297362
http://doi.org/10.1097/MEG.0000000000000767
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3129-QD-BYT-2020-tai-lieu-Huong-dan-chan-doan-dieu-tri-ung-thu-bieu-mo-te-bao-gan-447851.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3129-QD-BYT-2020-tai-lieu-Huong-dan-chan-doan-dieu-tri-ung-thu-bieu-mo-te-bao-gan-447851.aspx
http://doi.org/10.4236/ojgas.2015.57017
http://doi.org/10.4254/wjh.v8.i34.1529
http://doi.org/10.1016/S1665-2681(19)30804-X
http://doi.org/10.1016/j.ajg.2013.08.007
http://www.ncbi.nlm.nih.gov/pubmed/24433645
http://doi.org/10.1016/j.jceh.2019.04.050
http://doi.org/10.5604/01.3001.0012.7862
http://www.ncbi.nlm.nih.gov/pubmed/31113608
http://doi.org/10.4236/ojgas.2014.43021
http://doi.org/10.2147/CEG.S140655
http://www.ncbi.nlm.nih.gov/pubmed/29670387
http://doi.org/10.5604/01.3001.0012.3144
http://doi.org/10.1371/journal.pone.0170605
http://doi.org/10.1097/MEG.0b013e32835c2af3
http://doi.org/10.1111/j.1399-0012.2012.01688.x
http://doi.org/10.3892/ol.2017.6420
http://www.ncbi.nlm.nih.gov/pubmed/28789436


Gastroenterol. Insights 2022, 13 191

37. Salehi, A.; Dehghani, S.M.; Vardenjani, H.M.; Darban, B.; Ghandour, F. Comparison of lymphocyte-to-monocyte ratio with
Child-Pugh and PELD/MELD scores to predict the outcome of children with cirrhosis. Clin. Exp. Hepatol. 2018, 7, 351–357.
[CrossRef] [PubMed]

38. Mohd, T.N.; Piyush, M. Immune dysfunction in cirrhosis. J. Clin. Transl. Hepatol. 2017, 5, 50–58.
39. Shen, Y.; Wang, H.; Chen, X.; Li, W.; Chen, J. Prognostic significance of lymphocyte-to-monocyte ratio and platelet-to-lymphocyte

ratio in patients with hepatocellular carcinoma undergoing transcatheter arterial chemoembolization and radiofrequency ablation.
Oncotargets Ther. 2019, 12, 7129–7137. [CrossRef] [PubMed]

40. Song, W.; Tian, C.; Wang, K.; Zhang, R.J.; Zou, S.B. The pretreatment lymphocyte to monocyte ratio predicts clinical outcome for
patients with hepatocellular carcinoma: A meta-analysis. Nat. Sci. Rep. 2017, 7, 46601. [CrossRef] [PubMed]

http://doi.org/10.5114/ceh.2021.111419
http://www.ncbi.nlm.nih.gov/pubmed/35402724
http://doi.org/10.2147/OTT.S217935
http://www.ncbi.nlm.nih.gov/pubmed/31564897
http://doi.org/10.1038/srep46601
http://www.ncbi.nlm.nih.gov/pubmed/28417972

	Introduction 
	Methods 
	Settings and Study Population 
	Data Analysis 
	Ethical Issues 

	Results 
	Characteristics of the Included Subjects 
	Clinical and Subclinical Characteristics 
	Correlation between LMR and the Child–Pugh and the MELD/MELD-Na Scores 

	Discussion 
	General Patient Characteristics 
	Clinical and Laboratory Characteristics 
	Correlation between LMR and the Child–Pugh and the MELD/MELD-Na Scores 
	Limitations and Implications 

	Conclusions 
	References

