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ABSTRACT
Introduction: Neutrophil-to-Lymphocyte Ratio or NLR is a 
ratio used as a marker for ongoing inflammation process and 
is independently related to poor clinical outcomes among liver 
cirrhosis patients.

Aim: To determine any significant correlation between NLR 
and Child-Turcotte Pugh (CTP) score among decompensated 
liver cirrhosis patients in a tertiary referral centre in Medan, 
Indonesia.

Materials and Methods: The cross-sectional study involved 
patients diagnosed with liver cirrhosis in Haji Adam Malik General 
Hospital, Medan, Indonesia between May 2016-May 2017. The 
study enrolled 54 cirrhotic patients, regardless of aetiologic 
agent. CTP score was fulfilled by using two methods, bilirubin, 

albumin, and INR was noted from medical record registry and 
the rest, ascites and encephalopathy, were assessed using 
physical examination and interview process on the same day of 
the patient admission. Spearman correlation test was performed 
to determine the correlation between two variables, while the 
demographic characteristic was presented in a single table with 
mean or median and standard deviation in it.

Results: A significant correlation between NLR and CTP 
score was obtained (p=0.008) and it was positively correlated 
(r=0.326).

Conclusion: Shifting use of CTP score to NLR ratio still needs 
further study to acknowledge its potential as mortality and 
prognosis predictor independently.

INTRODUCTION
Cirrhosis of the liver is generally known as an end-stage process 
where healthy normal liver tissue is replaced by the abnormal, 
connective tissue, and it induces nodule formation in it [1,2]. Liver 
cirrhosis commonly occurs as the result of viral infection including 
Hepatitis B and C virus [3,4]. In Indonesia, cirrhosis and chronic liver 
disease caused 49,224 deaths each year and 31 million Disability 
Adjusted Life Years (DALYs) worldwide, 1.2% of global DALYs. The 
highest mortality rate of cirrhosis patients among south-east Asia 
nations is found in Indonesia [5].

Therefore, the application of scoring system on primary care setting 
to predict the outcome and severity of cirrhotic process is mandatory 
since it can be used to initiate prompt and further assessment [6,7]. 
It is emphasised that several scoring systems can be used to predict 
the severity of liver failure, for instance Child-Turcotte Pugh score 
that consists of five variables (bilirubin level, albumin, INR, ascites, 
and hepatic encephalopathy) [8,9]. Similarly, Model for End-stage 
Liver Disease (MELD), as well as CTP, can determine severity of 
liver failure as well as priority for liver transplantation, health-related 
quality of life and the outcome [10-12].

In addition, neutrophil to lymphocyte ratio (NLR) is stated as a simple 
biomarker which can be used to predict systemic infection [13]. 
As emerging laboratory marker, NLR could be used as accurate 
prognostic marker to predict severity of the infection process or 
several types of malignancies [14-16]. High neutrophil level is 
associated with chronic inflammation while decreased levels of 
lymphocyte are linked with bacterial infection and regulator scheme 
[17]. Necroinflammation is one of the hallmarks of liver disease 
particularly in advanced cirrhosis [18]. Therefore, NLR is able to 
provide the information related to severity of damaged hepatocyte 
during fibrosis formation. Both, NLR and CTP, might be used to 
predict poor outcome independently [19].

Our study aimed to determine whether there was a significant 
correlation between high NLR ratios with severity of decompensated 
liver cirrhosis based on CTP score, as this was a point-time approach 
study, the information related to the prognosis was not noted.

MATERIALS AND METHODS
The study was conducted in Internal Medicine Department, Haji 
Adam Malik General Hospital, Medan, Indonesia during May 2016-
May 2017. All patients that were admitted in the hospital during 
this time interval and met the inclusion criteria were included in the 
study (convenience sample age above 18 years and not having any 
major condition including malignancy, blood transfusion in the last 
three months, HIV positive, diabetes mellitus, dyslipidemia, acute 
liver failure, autoimmune disease and pregnancy, because it could 
affect the laboratory result particularly leukocyte count. Thorough 
assessment related to medical history was carried out using 
patients’ medical record registry [20,21].

Secondary data was obtained from Haji Adam Malik Medical 
Record Registry such as demographical data (identity, history of 
certain disease, and history of blood transfusion) and laboratory 
findings (complete blood count, liver function tests, electrolyte, 
glucose level-both for random and fasting, lipid profile, albumin, 
globulin, viral marker, and haemostasis function tests). Neutrophil 
and lymphocyte levels were, then, transformed into a NLR. The 
severity of liver cirrhosis was evaluated using Child-Pugh Turcotte 
Score. The scale ranges from 5 to 15 points and stratified into three 
categories, class A (5-6), B (7-9) or C (10-15). CTP score was, then, 
calculated using an online calculator (https://www.mdcalc.com/
child-pugh-score-cirrhosis-mortality).

Approval for the study was obtained from Medical Research 
Ethics Committee, Faculty of Medicine, Universitas Sumatera 
Utara, Medan, Indonesia with letter number 544/TGL/KEPK FK 
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USU-RSUPHAM/2017 and performed in accordance with Helsinki 
declaration for human study.

STATISTICAL ANALYSIS
Statistical analysis was performed using Statistical Package for the 
Social Science (SPSS Inc., Chicago, IL) version 12.0 and significant 
results were noted as p-value<0.05 obtained from the analysis, 
Kruskal-Wallis test for statistical analysis was used to determine 
any significance in three groups since the data were not normally 
distributed while categorical variable, gender, was analysed using 
chi-square test. The correlation between NLR and severity of liver 
cirrhosis based on Child-Turcotte Pugh score was evaluated using 
Spearman correlation test.

RESULTS
This cross-sectional study enrolled 54 liver cirrhosis patients, 
including 37 males and 17 females. Baseline characteristics of all 
patients are depicted in [Table/Fig-1]. Serologically, it proved that 
hepatitis B virus infection (53.7%) was the major infection followed 
by unknown causative agent (Non-B and C), 44.4%.

DISCUSSION
This cross-sectional study was conducted to prove whether there 
was a significant correlation between NLR and CTP score, without 
describing the actual outcome or prognosis. Based on the study, 
it was observed that NLR had a significant correlation with Child-
Turcotte Pugh score; thus the scoring system could be used as 
severity predictor among decompensated liver cirrhotic patients. It 
provides evidence that a patient with high NLR value tends to have 
higher CTP score. CTP score consists of five indicators which also 
relate to prognosis of liver cirrhotic patients [22,23].

NLR was found higher among decompensated patients compared 
to the compensated cirrhosis patients in a study conducted by He 
et al [24]. It is because that advanced or decompensated cirrhosis is 
proposed as an entity with complex association between systemic 
inflammation process and immune system [25]. In compensated 
cirrhosis, immune system will recognise ligands from damaged 
hepatocyte, mentioned as damage-associated molecular patterns 
(DAMPs) [26]. The result of the condition is sterile systemic 
inflammation. Meanwhile, in decompensated cirrhosis, ligands 
produced from bacterial translocation or bacterial component 
are shifted from the intestinal tract into circulation via static portal 
circulation and fragility of gut wall [27].

In general, high neutrophil levels could indicate on-going systemic 
inflammation while lymphocyte level positively correlated with 
endotoxin released by the pathogenic organism and cirrhotic 
severity [28-30]. NLR is ratio of neutrophil and lymphocyte, its levels 
are associated with certain conditions including autoimmune and 
other diseases [20,21], this also could be a limitation of NLR use 
in general population. Nevertheless, its applicability on daily clinical 
basis is certain since the time-saving and non-invasive interpretation 
could directly be made by clinician [31]. Other than that, the 
importance of identifying high NLR patients is to give new severity 
and mortality predictor. Kalra A et al., found NLR is associated with 
cirrhosis stage and liver-related death, similarly, decompensated 
liver cirrhotic patients had been used as the inclusion criteria by 
identifying lowest MELD within 90 days of the samples’ death [29]. 
Leithead JA et al., also suggested NLR as a new prognostic factor 
for prioritising liver transplant patient [32].

Based on the authors’ knowledge, the first correlation study of 
NLR and CTP score among cirrhotic patients in Indonesia was 
conducted by Probowati W et al., and it was found that NLR 
positively correlated with CTP score among 33 patients [33]. Biyik 
M et al., found that NLR is an independent predictor of mortality 
in Cox Regression models and significant correlation was obtained 
with CTP score (r=0.25; P=0.002) [13]. In other studies, NLR had 
a linear relationship with CTP score as the prognostic factors for 
Hepatocellular Carcinoma (HCC) in a different population with 
HCC [34]. In addition, Kwon JH et al., proved that high NLR was 
associated with one-month survival after admission among CTP 

Characteristics Cirrhotic patients (n=54)

Gender (male/female) 37/17

Age (y) 52.76±12.57*

Haemoglobin (g/dL) 8.89±2.85*

Platelet count (x109/L) 126.0 (26.0-582.0)

Serum Iron (µg/dL) 30.0 (8.0-228.0)

Total Iron Binding Capacity/TIBC (µg/dL) 175 (36-413)

Ferritin (ng/mL) 398.35 (2.5-10133)

Prothrombin Time (secs) 18.5 (12.6-45.4)

INR 1.31 (0.81-2.96)

Total bilirubin (mg/dL) 1.35 (0.29-29.8)

Urea (mg/dL) 31.5 (6-268)

Creatinine (mg/dL) 0.93 (0.52-13.58)

Albumin (g/dL) 2.2 (1.5-3.7)

Child Turcotte Pugh (CTP) score 9 (5-12)

aetiology (positive)

HBsAg 29 (53.7%)

Anti HCV 1 (1.9%)

Non B and C 24 (44.4%)

[Table/Fig-1]: Baseline characteristics and demographic details of cirrhotic patients.
Data is depicted in above table, as in column n consists of *mean±SD or median (interquartile range); 
INR: International normalised ratio; HBsAg: Hepatitis B surface antigen; Anti HCV: Anti Hepatitis C virus

NLR level were categorised into three groups: group A (NLR≤2.0), 
group B (2<NLR<5), and group C (≥5). Demographic data and 
laboratory findings are demonstrated in [Table/Fig-2], based on 
different value of NLR. There was no significant difference between 
laboratory results and NLR ratio, not with standing, several variables 
including age, albumin, creatinine, bilirubin and CTP score was 
higher in NLR ≥5 group patients. In addition, a significant correlation 
between NLR and CTP score was demonstrated in this study 
(r=0.326; p 0.008) using Spearman correlation test [Table/Fig-3].

[Table/Fig-3]: Spearman correlation test result of correlation between NLR and CTP 
score among decompensated liver cirrhotic patients.

Variables nLr ≤2 (n=5)
2<nLr<5 

(n=26)
nLr ≥5 (n=23) p

Age (y) 53.4±20.48 51.12±11.73 54.48±11.90 0.650

Gender (Male/Female) 4/1 17/9 16/7 0.804

Albumin (g/dL) 2.5 (1.6-3.3) 2.15 (1.5-3.7) 2.3 (1.5-3.4) 0.972

INR 1.53 (1.3-1.84) 1.29 (0.81-2.45) 1.29 (1.04-2.96) 0.211

Creatinin (mg/dL) 0.88 (0.6-0.94) 0.86 (0.53-6.62) 1.51 (0.52-13.58) 0.058

Total Bilirubin (mg/dL) (0.7-2.4) 1.36 (0.39-7.8) 1.4 (0.29-29.8) 0.675

CTP score 8 (7-9) 8.5 (5-12) 9 (7-12) 0.144

[Table/Fig-2]: Clinical and laboratory findings in cirrhotic patients included in the study.
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class C patients independently [35]. The exact mechanism of NLR 
to explain its association with prognosis and correlation with CTP 
score remains elusive [11].

LIMITATION
The study did not escape limitation. The point-time approach 
measurement of several variables was performed. The induced 
susceptibility to certain confounding factor could affect NLR 
value, as the outcome and laboratory results were measured 
cross-sectionally.

CONCLUSION
Based on the study, it can be concluded that NLR and CTP score 
has a positive correlation. NLR could indicate some responses of 
systemic inflammatory response although the cytokine might have 
certain role in inflammatory condition (not measured in the study). 
While CTP score, as severity predictor, is independent of NLR and 
remains inconsistent in several studies. NLR threshold levels and 
its confounding condition must be determined in future studies 
including cohort studies, to identify high-NLR patient progress to 
decompensated stage. Therefore, high-NLR value could be used as 
predictor of mortality among decompensated liver cirrhotic patients, 
regardless of the CTP score.
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