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Abstract 

Background: Liver cirrhosis is a gradual and irreversible chronic hepatic condition marked by fibrosis and 

regenerating nodules. Identifying dependable, cost-effective, and accessible prognostic indicators is essential for 

informing therapeutic decisions and enhancing patient outcomes. Recently, the neutrophil-to-lymphocyte ratio 

(NLR), a measure of systemic inflammation, has surfaced as a potential prognostic marker in numerous diseases, 

including cancers, cardiovascular disorders, and chronic liver diseases.  

Aims: To evaluate the NLR in patients with liver cirrhosis and to determine the correlation between NLR and the 

severity of liver cirrhosis using Child-Pugh and MELD scoring systems. 

Methods: A cross-sectional observational study was carried out at a tertiary care hospital from January to June 

2025. Seventy patients identified with liver cirrhosis validated through clinical, biochemical, and radiological 

assessments—were included. Individuals with simultaneous infections, cancers, or autoimmune diseases were 

excluded. Complete blood counts were acquired upon admission, and the neutrophil-to-lymphocyte ratio (NLR) was 

determined by dividing the absolute neutrophil count by the absolute lymphocyte count. Patients were categorized 

based on Child-Pugh and MELD scores to evaluate illness severity. The correlation between NLR and clinical 

outcomes, such as hepatic decompensation, length of hospitalization, and mortality, was examined utilizing suitable 

statistical techniques. 

Results: The mean NLR value was considerably higher in individuals with decompensated cirrhosis relative to those 

with compensated illness (6.2 vs. 2.8, p < 0.01). Patients classified as Child-Pugh class C exhibited significantly 

higher NLR levels than those in classes A and B. A positive association was identified between NLR and MELD 

scores (r = 0.49, p < 0.01), signifying deteriorating liver function with heightened inflammatory response. Moreover, 

those exhibiting elevated NLR values (>5.0) experienced prolonged hospitalizations and an increased in-hospital 

mortality rate.  

Conclusion: The NLR is a simple, cost-effective and easily available biomarker that has a substantial correlation 

with the severity of liver cirrhosis and clinical outcomes. Increased NLR correlates with heightened illness severity 

scores, augmented risk of comorbidities, and elevated mortality rates.  

 

Keywords: Child-Pugh Score, Inflammation, Liver Cirrhosis, MELD Score, Neutrophil-To-Lymphocyte Ratio, 

Prognostic Marker. 

 

INTRODUCTION 

Liver cirrhosis is the most advanced phase of chronic 

liver illnesses, marked by advancing hepatic fibrosis,  

 

 

 

 

 

 

 

 

structural distortion, and regenerating nodules that 

compromise liver function.1 Cirrhosis is a 

predominant source of morbidity and mortality 

worldwide, especially in areas with elevated 

incidences of hepatitis B, hepatitis C, and alcohol-

related liver disease. In recent decades, non-alcoholic 

fatty liver disease (NAFLD) has become a notable 

factor in the development of cirrhosis in both 

industrialized and developing nations.2  

The clinical progression of liver cirrhosis exhibits 

significant variability, spanning from an 

asymptomatic compensated phase to a 
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decompensated stage characterized by severe 

consequences, including ascites, variceal hemorrhage, 

hepatic encephalopathy, and hepatorenal syndrome.3 

Precise evaluation of disease severity and prognosis 

is essential for informing therapy choices, prioritizing 

liver transplantation, and enhancing outcomes. 

Historically, scoring methods like the Child-Pugh 

classification and the Model for End-stage Liver 

Disease (MELD) have been extensively utilized for 

prognostic assessment. Although these methods are 

beneficial, they necessitate various laboratory 

markers and may not completely represent the 

ongoing systemic inflammatory response in 

individuals with cirrhosis.4,5  

In recent years, there has been heightened focus on 

the role of systemic inflammation in the advancement 

and consequences of liver cirrhosis. The liver is 

pivotal in immune control, and its impairment can 

result in substantial changes in inflammatory 

responses.6 The neutrophil-to-lymphocyte ratio 

(NLR) has emerged as a straightforward, economical, 

and readily available indication of systemic 

inflammation among numerous inflammatory 

markers. The neutrophil-to-lymphocyte ratio (NLR), 

obtained from standard complete blood count assays, 

indicates the equilibrium between inflammation 

driven by neutrophils and immunological control 

mediated by lymphocytes.7  

Numerous investigations in oncology, cardiology, 

and critical care medicine have shown NLR as a 

significant prognostic indicator. In individuals with 

cirrhosis, concomitant infections such spontaneous 

bacterial peritonitis (SBP) or pneumonia frequently 

occur and can substantially affect NLR readings, 

thereby complicating its interpretation as an indicator 

of liver disease progression.8 In hepatic disorders, a 

higher neutrophil-to-lymphocyte ratio (NLR) has 

been correlated with adverse outcomes in illnesses 

such as hepatocellular carcinoma and acute-on-

chronic liver failure. There is an increasing interest in 

assessing its prognostic value specifically in patients 

with liver cirrhosis.9  

The justification for examining NLR in cirrhosis is its 

capacity to indirectly indicate the severity of systemic 

inflammation, immunological dysfunction, and 

disease advancement. Neutrophilia in cirrhosis 

frequently associates with bacterial translocation, 

portal hypertension, and endotoxemia, but 

lymphopenia may indicate immunological depletion 

or suppression. Consequently, an elevated NLR may 

indicate more advanced disease and a poorer 

prognosis. This research aims to clarify the role of 

NLR in cirrhosis care, perhaps enhancing risk 

categorization and tailored interventions for this high-

risk patient demographic.  

 

AIMS AND OBJECTIVES 

 To evaluate the neutrophil-to-lymphocyte ratio 

(NLR) in patients with liver cirrhosis.  

 To determine the correlation between NLR and 

the severity of liver cirrhosis using Child-Pugh 

and MELD scoring systems. 

 

MATERIALS AND METHODS 

This cross-sectional observational study was 

performed at the Department of General Medicine, 

encompassing the Outpatient Department (OPD) and 

Medical Intensive Care Unit (MICU), at Govt. 

Sivagangai Medical College, Sivagangai. for a six-

month duration, from January to June 2025. The 

study comprised 70 patients diagnosed with liver 

cirrhosis using a synthesis of clinical, biochemical, 

and radiographic assessments.  

Clinical manifestations indicative of cirrhosis 

encompassed ascites, jaundice, hepatic 

encephalopathy, spider angiomata, and a history of 

decompensation episodes. Biochemical criteria 

included abnormal liver function tests characterized 

by high bilirubin and transaminases, extended 

prothrombin time, and decreased serum albumin 

levels. Radiological evidence corroborating the 

diagnosis comprised ultrasonographic or CT 

observations of a nodular liver surface, coarse 

echotexture, splenomegaly, and indications of portal 

hypertension. 

Patients were eligible for inclusion if they were above 

18 years of age, had a confirmed diagnosis of liver 

cirrhosis based on the aforementioned criteria, and 

were willing to participate in the study. 

Individuals with ongoing infections, malignancies, 

autoimmune liver illnesses, hematological disorders, 

or those undergoing immunosuppressive or 

corticosteroid treatment were excluded. Recent 

surgery or gastrointestinal hemorrhage within two 

weeks, along with persistent inflammatory disorders 

such as rheumatoid arthritis or lupus, were also 

excluded.  

Subsequent to acquiring informed consent, all 

patients had a comprehensive clinical assessment and 

laboratory examinations. Venous blood samples were 

obtained upon admission, and complete blood counts 

were assessed by an automated hematology analyzer. 

The NLR was determined by dividing the absolute 

neutrophil count by the absolute lymphocyte count. 

Supplementary laboratory assessments comprised 

liver function tests, renal function tests, and 

coagulation profile (INR), and serum electrolytes.  

The severity of liver disease was evaluated using the 

Child-Pugh score, which includes blood bilirubin, 

serum albumin, INR, presence of ascites, and the 

degree of hepatic encephalopathy. Patients were 

categorized into Child-Pugh class A, B, or C 
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according to their total score. The MELD (Model for 

End-Stage Liver Disease) score was computed 

utilizing serum bilirubin, creatinine, and INR data. 

All patients were observed during their 

hospitalization for the emergence of problems 

including hepatic encephalopathy, variceal 

hemorrhage, or spontaneous bacterial peritonitis. The 

length of hospitalization and in-hospital mortality 

were also documented.  

Statistical analysis was conducted utilizing suitable 

software. Continuous variables were represented as 

mean ± standard deviation, whilst categorical 

variables were displayed as frequencies and 

percentages. The relationship between NLR and 

MELD score was assessed using Pearson’s 

correlation coefficient, while comparisons among 

Child-Pugh classes were conducted via analysis of 

variance (ANOVA). A p-value < 0.05 was regarded 

as statistically significant.  

 

OBSERVATION AND RESULTS 

Out of 70 patients, 48 (68.6%) were male and 22 

(31.4%) were female, with a mean age of 52.4 ± 11.8 

years. The most common etiology of liver cirrhosis 

was alcohol-related liver disease, followed by viral 

hepatitis and cryptogenic cirrhosis. The mean NLR 

across the cohort was 4.9 ± 2.6, indicating an overall 

elevated inflammatory response. (Table 1) 

 

Table 1: Baseline Characteristics of Study Population 

Parameter  

Mean Age (years) 52.4 ± 11.8 

Gender (M:F) 48:22 

Alcoholic Cirrhosis 45 (64.3%) 

Viral Hepatitis 18 (25.7%) 

Cryptogenic Cirrhosis 7 (10%) 

Mean NLR (overall) 4.9 ± 2.6 

 

Patients were classified into Child-Pugh classes A, B, 

and C. The NLR values were compared across these 

groups. There was a statistically significant increase 

in the mean NLR as the severity of liver disease 

increased from Child-Pugh class A to C (p < 0.01). 

This trend suggests that NLR correlates with the 

degree of hepatic dysfunction and clinical 

decompensation. (Table 2) 

 

Table 2: NLR across Child-Pugh Classes 

Child-Pugh Class Number of Patients Mean NLR ± SD 

A 16 (22.9%) 2.1 ± 0.9 

B 28 (40.0%) 4.7 ± 1.3 

C 26 (37.1%) 7.9 ± 2.2 

p-value — < 0.01 

 

To further evaluate the association between NLR and 

liver disease severity, patients were grouped based on 

MELD score ranges. There was a moderate positive 

correlation between NLR and MELD score (r = 0.49, 

p < 0.01), indicating that as the MELD score 

increases, so does the systemic inflammatory 

response. This reinforces the potential of NLR as a 

marker of liver disease progression. (Table 3) 

 

Table 3: NLR and MELD Score Correlation 

MELD Score Range Number of Patients Mean NLR ± SD 

<10 14 (20.0%) 2.3 ± 0.8 

10–19 29 (41.4%) 4.8 ± 1.5 

≥20 27 (38.6%) 7.4 ± 2.0 

Correlation Coefficient (r) — 0.49 

p-value — < 0.01 

 

The mean NLR was significantly elevated in patients 

with decompensated cirrhosis (6.2 ± 2.3) compared to 

those with compensated cirrhosis (2.8 ± 1.1). The 

difference was statistically significant (p < 0.01). 

(Table 4). 
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Table 4: NLR in Compensated vs. Decompensated Cirrhosis 

Disease Status Number of Patients Mean NLR ± SD p-value 

Compensated Cirrhosis 24 (34.3%) 2.8 ± 1.1 
< 0.01 

Decompensated Cirrhosis 46 (65.7%) 6.2 ± 2.3 

 

Patients were stratified into two groups based on their 

NLR values: NLR < 5 and NLR ≥ 5, and their clinical 

outcomes were compared. Patients with NLR ≥ 5 had 

a significantly longer hospital stay and higher in-

hospital mortality compared to those with NLR < 5. 

This highlights the prognostic value of elevated NLR 

in predicting adverse clinical outcomes in cirrhotic 

patients. (Table 5) 

 

Table 5: NLR and Clinical Outcomes 

NLR Group No. of Patients Mean Hospital Stay (days) Mortality 

NLR < 5 39 (55.7%) 5.2 ± 1.7 2 (5.1%) 

NLR ≥ 5 31 (44.3%) 9.4 ± 2.8 8 (25.8%) 

p-value — < 0.01 < 0.01 

 

DISCUSSION  
The current study comprised 70 patients diagnosed 

with liver cirrhosis, predominantly male (68.6%), 

with a mean age of 52.4 ± 11.8 years. This 

demographic trend aligned with global patterns, 

especially in alcohol-related liver disease, which 

constituted the predominant etiology in the current 

study (64.3%), followed by viral hepatitis (25.7%) 

and cryptogenic cirrhosis (10%).  

Bhadra A et al.10 found that the predominant age 

group for cirrhosis was middle-aged males, 

specifically those in their fourth to fifth decade of 

life. Alcohol is the predominant cause of chronic 

liver disease (66%), followed by non-alcoholic fatty 

liver disease (18%) and viral etiologies such as 

Hepatitis B and C (10% combined). The primary 

causes of liver cirrhosis identified in the study by Al 

Kaabi H et al.11 were alcohol (29.5%), hepatitis C 

(27.75%), and hepatitis B (26.74%). Unlike the 

current study, Duah A et al.12 identified HBV as the 

primary cause of liver cirrhosis (38.7%), closely 

followed by alcohol intake (38.3%).  

The mean NLR in the study population was 4.9 ± 2.6, 

suggesting a generally elevated systemic 

inflammatory response in cirrhotic patients. When 

categorized by the Child-Pugh classification, the 

NLR exhibited a distinct rising trajectory 

corresponding to escalating disease severity. Patients 

classified as Child-Pugh class A displayed a mean 

NLR of 2.1 ± 0.9, whereas class B patients 

demonstrated a mean of 4.7 ± 1.3, and class C 

patients presented the greatest mean NLR of 7.9 ± 

2.2.  

The disparity in NLR across these groups was 

statistically significant (p < 0.01), indicating a robust 

correlation between NLR and deteriorating liver 

function as well as progressing hepatic 

decompensation. The study by T Kumar B et al.13 

indicated that a lower sensitivity level of NLR was 

effective in predicting infections in patients with 

chronic liver disease. 

The study conducted by Tandale A et al.14 observed a 

statistically significant positive connection between 

NLR and CTP (p=0.0001). Patients exhibiting 

elevated NLR were associated with CTP class B and 

C, indicating a favorable correlation with illness 

severity. 

To further evaluate the correlation between NLR and 

the severity of liver disease, patients were classified 

according to their MELD scores. A steady rise in 

mean NLR was noted across the MELD categories, 

with a statistically significant positive correlation 

between NLR and MELD score (p < 0.01), 

underscoring the association between systemic 

inflammation and the advancement of liver disease. 

The research by Rice J et al.15 indicated that the NLR 

retained statistical significance in multivariable 

models, accounting for age, MELD score, 

hepatocellular cancer, and ACLF severity.  

Subsequent analysis revealed that patients with 

decompensated cirrhosis exhibited a markedly 

elevated mean NLR (6.2 ± 2.3) in contrast to those 

with compensated cirrhosis (2.8 ± 1.1), yielding a p-

value of < 0.01. This discovery corroborates the 

concept that inflammatory activity, indicated by 

NLR, escalates with the emergence of clinical 

problems in cirrhosis, including ascites, variceal 

hemorrhage, and hepatic encephalopathy. This was 

analogous to the research conducted by Song F et 

al.16 

Upon categorizing patients into two groups according 

to their NLR values—those with NLR < 5 and those 

with NLR ≥ 5—a considerable disparity in clinical 

outcomes was observed. Patients with an NLR of 5 or 

greater experienced a substantially prolonged mean 

hospital stay (9.4 ± 2.8 days) in contrast to those with 

an NLR of less than 5 (5.2 ± 1.7 days).  
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Furthermore, in-hospital mortality was significantly 

elevated in the high-NLR group, with a rate of 25.8% 

compared to merely 5.1% in the low-NLR group. 

Both differences were statistically significant (p < 

0.01). The results highlight the prognostic 

significance of NLR in forecasting unfavorable 

clinical outcomes in patients with liver cirrhosis, 

indicating its potential as a straightforward and 

economical biomarker for early risk assessment and 

management strategy formulation. The study 

conducted by Mahassadi AK et al.17 found that the 

Neutrophil-to-Lymphocyte Ratio (NLR) 

demonstrates superior and consistent accuracy in 

forecasting in-hospital mortality at 30 days 

(AUC=0.618), 60 days (AUC=0.680), and 90 days 

(AUC=0.613) of follow-up. 

 

CONCLUSION 

The degree of liver cirrhosis has a strong association 

with the NLR, a simple, affordable, and easily 

accessible biomarker. Increased NLR levels 

correlated with elevated Child-Pugh and MELD 

scores, signifying more severe liver impairment. 

Moreover, elevated NLR was associated with 

prolonged hospitalizations and heightened in-hospital 

mortality rates. Consequently, NLR may function as 

a valuable prognostic indicator to inform clinical 

decision-making and risk stratification in individuals 

with liver cirrhosis. 
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