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Abstract- Hepatocellular carcinoma (HCC) remains a major 

global health burden, particularly in regions with high hepatitis B 

virus (HBV) prevalence such as Indonesia. Despite 

advancements in antiviral therapies, the prognosis of HCC is 

often poor due to delayed diagnosis. This study aims to evaluate 

the accuracy of the neutrophil-lymphocyte ratio (NLR) as a 

predictive marker for HCC incidence among chronic HBV 

patients at Haji Adam Malik General Hospital, Medan. A cross-

sectional study was conducted involving 255 chronic HBV 

patients, of whom 74 (29.0%) were diagnosed with HCC. 

Clinical and laboratory data were analyzed using independent t-

tests and ROC curve analysis. The NLR was significantly higher 

in the HCC group compared to the non-HCC group (7.16 vs. 

3.25, p < 0.001). ROC analysis revealed an AUC of 0.785 for 

NLR, indicating good accuracy. At a cutoff value of 4.95, NLR 

demonstrated a sensitivity of 73.0% and a specificity of 72.4% in 

predicting HCC incidence. Furthermore, the NLR value ≥4.95 

was associated with a notably higher proportion of HCC cases 

(51.92%) compared to NLR <4.95 (13.33%). The findings 

support the utility of NLR as a simple, non-invasive, and cost-

effective tool for early risk stratification of HCC in chronic HBV 

patients. Elevated NLR reflects systemic inflammation, which 

plays a pivotal role in HCC pathogenesis via immune 

dysregulation, tumor promotion, and impaired antitumor 

surveillance. Given the promising predictive capacity of NLR, its 

incorporation into routine clinical assessments could improve 

early identification of high-risk individuals. However, further 

prospective and multicenter studies are needed to validate its 

applicability across broader patient populations. 

 

Index Terms- chronic hepatitis B, hepatocellular carcinoma, 

inflammation, neutrophil-lymphocyte ratio, predictive marker. 

I. INTRODUCTION 

hronic hepatitis B virus (HBV) infection has been linked to 

more than 50% of hepatocellular carcinoma (HCC) cases 

globally. Based on reports from previous studies, it is estimated 

that there are between 350 and 400 million people infected with 

HBV, with the majority of cases originating from the Asian 

continent [1]. Indonesia is one of the countries with moderate to 

high endemic rates of HBV infection. The majority of chronic 

HBV infections in Indonesia occur due to vertical transmission 

from mother to child (25% to 50% of cases). Additionally, the 

rate of chronic HBV infection is also reported to be quite high 

among patients undergoing routine hemodialysis (HD). HBV 

transmission among HD patients occurs due to: equipment that is 

not routinely disinfected, medications not used exclusively for 

patients, contamination of injection medications by blood 

samples, and healthcare workers simultaneously caring for HBV-

infected patients [2]. 

In a national study conducted across 33 provinces in Indonesia in 

2013, 1.65% of the total 37,076 samples tested positive for 

HBsAg, with 3.8% positive for anti-HBc and 0.40% positive for 

anti-HBs. Additionally, 22.16% of samples were found to have 

antibodies against anti-HBc and anti-HBs [3]. The high incidence 

of HBV infection in Indonesia is concerning, as chronic HBV 

infection is a major risk factor for HCC. In Asia, HCC is the 

third leading cause of cancer-related deaths. In a study conducted 

at Dr. Kariadi Hospital from 2013 to 2015, it was recorded that 

103 patients (50.24%) out of a total of 205 patients were 

diagnosed with HCC associated with chronic HBV infection. In a 

case-control study conducted at Margono Soekarjo Hospital from 

April to October 2017, it was found that 14 patients (56.0%) out 

of a total of 24 patients had HCC associated with chronic HBV 

infection. From the results of multivariate analysis, it was found 

that chronic HBV infection significantly increases the risk of 

HCC [4]. 

In clinical practice, patients with HCC are generally diagnosed 

late. After diagnosis, the case mortality rate is also relatively high 

[5]. According to reports from the United States, the 2-year 

survival rate for patients diagnosed with HCC is less than 50%, 

while the 5-year survival rate is only 10% [6]. Therefore, there is 

still a need for a predictor that can be used to predict the risk of 

HCC in patients with chronic HBV infection. In previous studies, 
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several risk factors have been reported as predictors of HCC 

occurrence, including: advanced age, male gender, cirrhosis, 

diabetes, overweight, elevated serum ALT levels, HBV DNA 

levels, genotype C virus, and viral mutations. Unfortunately, the 

accuracy of these factors has not yet been reported [7]. 

HCC is generally triggered by chronic inflammation. The 

inflammatory response and immune status in HCC patients also 

contribute to survival rates and recurrence after therapy [8]. The 

neutrophil-to-lymphocyte ratio (NLR) is a good marker for 

assessing the inflammatory response in the body. The NLR is 

calculated by dividing the absolute neutrophil count by the 

absolute lymphocyte count. In previous studies, low NLR levels 

have been associated with good prognosis in HCC patients who 

have undergone liver transplantation, liver resection, and 

sorafenib therapy [9]. On the other hand, high NLR levels have 

been associated with poor overall survival (OS) and disease-free 

survival (DFS) [10]. 

Although NLR has been reported to be a marker for prognosis in 

HCC patients, unfortunately, reports on its use as a marker to 

assess HCC incidence, especially in patients with chronic HBV 

infection, are still very limited. Given the limited number of 

studies reporting the use of NLR to assess HCC incidence or 

HCC mortality in patients with HBV infection, the researchers 

were interested in conducting a study on this topic. 

II. METHODS 

This study is a cross-sectional study that aims to determine the 

accuracy of the neutrophil-lymphocyte ratio as a predictor of 

HCC incidence in chronic HBV patients at the Haji Adam Malik 

General Hospital, Medan. The study was conducted at the Haji 

Adam Malik General Hospital, Medan after obtaining approval 

from the Health Research Ethics Commission, Faculty of 

Medicine, University of North Sumatra/Haji Adam Malik 

General Hospital, Medan. Data collection will be carried out 

from July 2024 to September 2024. The target population in the 

study were patients suffering from HCC who were HbsAg 

positive, while the accessible population in the study were 

patients with hepatitis B who underwent treatment at the 

Gastroentero-Hepatology and Inpatient Clinics of the Haji Adam 

Malik General Hospital, Medan. The sample in the study was the 

entire accessible population that met the criteria set in the study.  

Inclusion criteria include patients with hepatitis B undergoing 

treatment at the Gastroentero-Hepatology Clinic and 

hospitalization at the Haji Adam Malik General Hospital Medan 

and patients with medical records recorded in STARS Haji Adam 

Malik General Hospital Medan. The exclusion criteria 

themselves consist of age <18 years or >75 years, there is 

infection by other hepatitis viruses (Hepatitis A, C, D, E) other 

than Hepatitis B virus, patients receive liver transplants, and 

there are severe disorders of heart and kidney function.  

Data analysis was performed using SPSS 26 (Statistical Product 

and for Social Sciences). Clinical and demographic data of the 

subjects will be displayed in the form of descriptive tables. The 

relationship and comparison of NLR levels between the group of 

HBV patients with HCC and the group of HBV non-HCC 

patients were carried out using the independent T-test. ROC 

analysis will be performed to assess the cut-off, sensitivity, and 

specificity of NLR levels in determining the risk of HCC in 

patients with HBV infection. Data are considered significant if 

the P value is <0.05. Kaplan Meier curve analysis was performed 

to assess the survival rate of HCC patients with increased NLR. 

III. RESULTS 

There were 255 patients with chronic HBV infection at RSUP. H. 

Adam Malik Medan who met the research criteria. Demographic 

data of all patients are attached in Table 1. Based on age 

distribution, the majority of subjects were in the middle age 

group (45–59 years) as many as 103 people (40.4%), followed by 

the young adult group (25–44 years) as many as 96 people 

(37.6%), the elderly group (60–74 years) as many as 36 people 

(14.1%), and the elderly group (75–90 years) as many as 2 

people (0.8%). In terms of gender, male subjects dominated with 

192 people (75.3%), while female subjects were 63 people 

(24.7%). A total of 74 people (29.0%) of the total subjects were 

known to have HCC associated with chronic HBV infection, 

while 181 people (71.0%) did not have such an association. 

Regarding mortality due to HCC, 23 people (20.0%) were 

reported to have experienced mortality, while 51 people (9.0%) 

did not experience HCC-related mortality. 

Based on Table 2, a comparison of laboratory values between the 

groups with HCC (n = 74) and non-HCC (n = 181) showed 

significant differences in several parameters. The average 

hemoglobin level in the HCC group was significantly lower than 

the non-HCC group (10.02 ± 2.46 and 11.06 ± 2.41, p = 0.002). 

The number of leukocytes and neutrophils was significantly 

higher in the HCC group compared to non-HCC (p <0.001). In 

addition, the number of lymphocytes in the HCC group was 

significantly lower than the non-HCC group (p <0.001). NLR 

values were recorded significantly higher in the HCC group 

compared to the non-HCC group (7.16 [4.72 – 10.77] and 3.25 

[2.25 – 5.26], p < 0.001). Other parameters that showed 

significant differences included direct bilirubin levels (p = 

0.004), INR (p = 0.023), SGOT (p < 0.001), SGPT (p < 0.001), 

urea (p < 0.001), and HBV DNA (p < 0.001). In contrast, several 

parameters such as monocyte count, platelet count, albumin, PT, 

and creatinine did not show significant differences between the 

two groups (p > 0.05). Receiving operating curve (ROC) analysis 

was performed to determine the accuracy of NLR values as a 

predictor of HCC incidence (Figure 1). From the analysis results, 

the area under curve (AUC) value of NLR was 0.785 (good 

accuracy). With a cut-off value of 4.95, the sensitivity and 

specificity of NLR as a predictor of HCC incidence were 73.0% 

and 72.4% (Table 3). Using a cut-off of 4.95, it was found that 

only 20 out of 150 chronic HBV patients with NLR <4.95 

experienced HCC. Meanwhile, there were 54 out of 104 patients 

with NLR ≥4.95 who were diagnosed with HCC (Table 4). 

 

Table 1. Demographic data of HBV patients at Haji Adam Malik 

Medan General Hospital 

Demographic Total (n = 255) 

Age (years) 

• 18 - 44 years 

• 45 – 59 years 

• 60 – 74 years 

• >75 years 

 

96 (37.6%) 

103 (40.4%) 

36 (14.1%) 

2 (0.8%) 

Gender 

• Man 

 

192 (75.3%) 
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• Woman 63 (24.7%) 

HCC 

• Yes 

• No 

 

74 (29.0%) 

181 (71.0%) 

HCC-related mortality 

• Yes 

• No 

 

23 (31.1%) 

51 (68.9%) 

 

Table 4.2 2of laboratory values in groups with HCC and non-

HCC 

Laboratory 

parameters 

Non-HCC 

(n = 181) 

HCC 

(n = 74) 

P 

Hemoglobin 

(g/dL) 

11.06 ± 2.41 

 

10.02 ± 2.46 

 

0.002 

Leukocytes 

(/uL) 

7,500 (6,040 

– 9,440) 

9,410 ( 6,940 – 

12,480) 

<0.001 

Neutrophils 

(×10³/uL) 

65.40 (54.00 

– 73.10) 

76.55 (71.40 – 

84.50) 

<0.001 

Lymphocytes 

(×10³/uL) 

19.30 (12.50 

– 24.60) 

8.15 (7.50 – 

15.40) 

<0.001 

NLR 3.25 (2.25 – 

5.26) 

7.16 (4.72 – 

10.77) 

<0.001 

Monocytes 

(×10³/uL) 

8.20 (6.50 – 

11.20) 

8.15 (6.40 – 

10.40) 

0.537 

Platelets 

(×10 3 /mm 3 ) 

216.00 

(136.00 – 

305.00) 

212.50 (148.00 

– 327.00) 

0.434 

Albumin (g/dL) 2.60 (2.30 – 

3.00) 

2.69 (2.40 – 

3.04) 

0.486 

Total bilirubin 

(mg/dL) 

2.22 (1.00 – 

3.59) 

2.84 (2.00 – 

5.50) 

0.001 

Direct bilirubin 

(mg/dL) 

1.30 (0.41 – 

2.44) 

1.60 (1.10 – 

2.80) 

0.004 

PT 1.13 (1.00 – 

1.50) 

 

1.20 (1.10 ± 

1.60) 

0.060 

INR 1.26 (1.07 – 

1.69) 

1.36 (1.22 – 

1.74) 

0.023 

SGOT (U/L) 32.00 (22.00 

– 62.00) 

183.00 (96.00 – 

453.00) 

<0.001 

SGPT (U/L) 31.00 (19.00 

– 55.00) 

68.50 (34.00 – 

95.00) 

<0.001 

Urea (mg/dL) 24.00 (19.00 

– 33.00) 

43.00 (26.00 – 

75.00) 

<0.001 

Creatine (mg/dL) 0.87 (0.72 – 

1.08) 

0.85 (0.63 – 

1.32) 

0.993 

HBV DNA (log 

IU/mL) 

3.15 (2.23 – 

4.79) 

5.40 (3.67 – 

6.37) 

<0.001 

Normally distributed data = mean ± SD; Non-normally 

distributed data = median (min – max) 

 

Table 3. 3of NLR values as a predictor of HCC incidence in 

patients with chronic HBV infection 

Param

eter 

AUC Cut-

off 

Sensiti

vity 

Specifi

city 

PPV NPV 

NLR 0.785 4.95 73.0% 72.4% 51.9% 86.8% 

 

Table 4. 4of HCC incidence in patients with chronic HBV 

infection based on NLR 

NLR Incidence 

Yes No 

<4.95 20 (13.33%) 130 (86.67%) 

≥4.95 54 (51.92%) 50 (48.08%) 

 
Figure 1. ROC curve for NLR value as a predictor of HCC 

incidence in patients with chronic HBV infection. 

IV. DISCUSSION 

Of the 255 subjects with chronic HBV infection involved in this 

study, it was found that the majority of subjects were aged 45-59 

years (40.4%) and male (75.3%). As many as 74 of the 255 

subjects involved in this study were diagnosed with HCC 

(29.0%). Of the 74 diagnosed with HCC, 23 patients (31.1%) 

experienced mortality in less than <3 years. Based on previous 

estimates, it has been predicted that around 50% of HCC cases 

worldwide are related to chronic HBV infection [11] There is 

even data that has estimated that chronic HBV contributes to 

almost 80% of HCC cases [12] When compared with data 

conducted directly on patients with chronic HBV infection, it can 

be seen that there is a significant difference in numbers. As in the 

retrospective study conducted by Alshuwaykh et al. [13]. In this 

study, 2,846 patients with chronic HBV were included in the 

study. In a median follow-up duration of 8.5 years, it was noted 

that only 386 subjects (14.0%) were diagnosed with HCC. Lower 

HCC conversion has also been reported in a multi-center 

retrospective study in South Korea conducted by Sinn et al [14]. 

In the study involving 3,624 patients with chronic HBV, only 

161 subjects (4.4%) were diagnosed with HCC in a median 

follow-up of 4.6 years. The characteristics of the subjects 

involved were that the majority were aged 50-59 years (30.32%) 

and male (57.28%). From the results of statistical analysis in the 

study, the cumulative incidence of HCC within a 5-year range 

was 13.9% in cirrhotic patients with low viremia levels. On the 
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other hand, the cumulative incidence in non-cirrhotic patients 

with increased HBV DNA and mild elevation of SGPT ranged 

from 6.1-7.3%. For the mortality rate in HCC patients associated 

with chronic HBV infection, we found that within a period of <3 

years, 23 out of 74 subjects (31.1%) diagnosed with HCC 

experienced mortality. However, lower mortality rates have been 

documented in several previous studies. In a study by Cavalcante 

et al. [15] in Sao Paulo, Brazil, it was found that there were only 

26.3% deaths due to HCC. Of these deaths, 22.2% were related 

to HCV infection, while only 3.9% were related to chronic HBV 

infection. A similar figure was also reported in a study by 

Montuclard et al. [16] in France. Of the 1,117 subjects diagnosed 

with chronic HBV from 1994 to 2009, there were only 136 

deaths (12.2%), of which deaths due to HCC occurred in only 22 

subjects (1.96%). Differences in the percentage of patients who 

experience HCC and die from HCC can be caused by various 

things, including: differences in population characteristics, 

duration of follow-up, differences in therapy, and the presence or 

absence of comorbidities. 

To date, evidence from previous studies has linked clinical 

parameters or laboratory parameters as factors that can influence 

the incidence or progression of HCC. One of them is a meta-

analysis study by Campbell et al. [17]. In this study, it was 

documented that DM, hypertension, dyslipidemia, and obesity 

were clinical parameters that significantly influenced the 

incidence of HCC. On the other hand, a study by Yang et al. [18] 

noted that age ≥60 years (OR = 3.09), smoking history (OR = 

4.00), family history of HBV-related HCC (OR = 6.76), 

lamivudine resistance (2.95), and blood glucose levels ≥ 110 

mg/dL (OR = 7.21) were factors that influenced the progression 

of HCC in HBV patients who had received nucleoside analog 

therapy. On the other hand, negative HBV DNA was found to be 

a preventive factor against HCC progression in this group (OR = 

0.03). Our study also noted several laboratory parameters that 

were significantly different between the HCC and non-HCC 

groups. The parameters were hemoglobin, leukocytes, 

neutrophils, lymphocytes, NLR, total bilirubin, direct bilirubin, 

INR, SGOT, SGPT, urea, and HBV DNA. A study with the same 

objective has also been reported by Pastras et al. [18]. In the 

study involving 632 HBV patients, it was noted that in a mean 

follow-up duration of 59 months, only 34 patients (5.38%) 

developed HCC. Laboratory parameters that were significantly 

different between the two groups were: platelets (HCC: 132.5 

[93.5 – 191.0] and non-HCC: 208.0 [168.0 – 250.0]), INR (HCC: 

1.2 [1.0 – 1.3] and non-HCC: 1.0 [1.0 – 1.1]), SGOT (HCC: 51.0 

[39.0 – 93.0] and non-HCC: 29.0 [21.0 – 50.5]), SGPT (HCC: 

60.0 [40.0 – 138.0] and non-HCC: 35.0 [21.0 – 68.0]), ALP 

(HCC: 125.0 [98.0 – 210.0] and non-HCC: 89.0 [64.0 – 139.5]), 

GGT (HCC: 84.0 [38.0 – 131.6] and non-HCC: 21.0 [14.0 – 

38.0]), total bilirubin (HCC: 1.0 [0.7 – 1.5] and non-HCC: 0.7 

[0.5 – 0.9]), albumin (HCC: 4.2 [3.8 – 4.5] and non-HCC: 4.5 

[4.1 – 4.8]), and creatinine (HCC: 1.0 [0.8 – 1.2] and non-HCC: 

0.9 [0.8 – 1.0]). Interestingly, although liver function parameters 

such as SGOT, SGPT, ALP, GGT, and bilirubin, as well as 

kidney function parameters such as urea and creatinine, have 

been known to affect the incidence of HCC, all of these 

parameters have not been able to be used as a single reference for 

predicting HCC incidence. This is due to the limitations of these 

parameters in directly reflecting the level and process of 

inflammation that occurs in patients with chronic HBV. Since the 

theory of cancer-related inflammation was proposed, 

highlighting the role of chronic inflammation in the process of 

tumorigenesis, proliferation, invasion, and metastasis of cancer 

cells, there has been increasing interest in markers that can 

directly describe the level of inflammation in patients. 59–61 

One of these markers is the neutrophil-to-lymphocyte ratio. NLR 

has been shown to be quite effective, and its role as a predictor of 

various malignant processes has been supported by various 

previous studies. The results obtained in our study were that 

NLR was significantly higher in the HCC group (p < 0.001). The 

median NLR value in the HCC group was 7.16 (4.72 - 10.77), 

while the value in the non-HCC group was 3.25 (2.25 - 5.26). 

Strong evidence of the association between NLR and hepatitis B 

progression has been documented in several studies that have 

found a significant decrease in NLR after hepatitis B therapy. 

One of them is a retrospective cohort study conducted by 

Marallag et al. [19]. In their study, 67 patients who had received 

nuceloside analog (NA) therapy for chronic hepatitis B were 

included in the study. A total of 36 subjects received Tenofovir 

therapy (53.7%), 19 with Entecavir (28.4%), 6 with Lamivudine 

(9.0%), 4 with Adefovir (6.0%), and 2 with Emtricibitabine 

(3.0%). In subgroup analysis, the group of Hepatitis B patients 

with cirrhosis was found to have a significant decrease in NLR 

levels after receiving therapy, namely from 3.08 ± 0.39 to 1.77 ± 

0.18 (p <0.001). On the other hand, in the non-cirrhosis group, 

no significant difference was found in NLR values after 1 year of 

treatment (p = 0.134). Similar findings have also been 

documented in a study conducted by Hesham H et al. [20]. Their 

study involved 60 patients who had received NA therapy with a 

minimum duration of 6 months. The results found that there was 

a significant decrease in NLR levels before therapy, namely 1.57 

± 0.29 to 1.45 ± 0.36 after 6 months of therapy (p = 0.004). 

In the microenvironment of the liver affected by chronic 

disorders such as hepatitis B, hepatitis C, or steatosis, neutrophils 

can infiltrate and release various cytokines and inflammatory 

mediators such as TNF-α, IL-6, and reactive oxygen species 

(ROS). These molecules cause DNA damage in hepatocytes and 

promote abnormal cell proliferation, increasing the risk of 

malignant transformation. Additionally, neutrophils can produce 

neutrophil extracellular traps (NETs), which have been 

associated with tumor growth stimulation and resistance to 

apoptosis. Tumor-Associated Neutrophils (TANs) are a type of 

neutrophil proven to play a crucial role in HCC development 

through various mechanisms that support tumor growth and 

invasion. Neutrophils migrating to the tumor microenvironment 

due to chronic inflammatory stimulation transform into TANs 

with a pro-tumor phenotype (N2). In HCC tissue, TANs are more 

abundant than in non-tumor tissue, and these cells produce 

various mediators such as IL-8, VEGF, and MMP-9, which 

accelerate angiogenesis and extracellular matrix degradation, 

thereby facilitating cancer cell invasion and metastasis. 

Additionally, TAN suppress the antitumor immune system 

through the secretion of arginase-1 and reactive oxygen species 

(ROS), thereby inhibiting the activation of cytotoxic T cells and 

creating an immunosuppressive environment that supports tumor 

cell survival [21]. 

On the other hand, lymphocytes play a protective role against 

HCC development. Lymphocytes, particularly T-cell subsets 
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such as CD8+ T-cells and TCRγδ+ T-cells, play a crucial role in 

immune surveillance against cells undergoing malignant 

transformation in the liver. The antitumor activity of these 

lymphocytes occurs through direct cytotoxic mechanisms against 

cancer cells and the secretion of proinflammatory cytokines such 

as interferon-gamma (IFN-γ), which can inhibit tumor growth 

and enhance local immune responses. A decrease in the number 

or function of lymphocytes, which often occurs in patients with 

liver cirrhosis or chronic hepatitis B/C infection, is associated 

with an increased risk of HCC. Unfortunately, HCC patients 

often experience a significant decrease in lymphocyte levels. 

This decrease is a consequence of the tumor microenvironment's 

immunosuppressive nature, which actively inhibits the 

effectiveness of the adaptive immune response. Tumor cells and 

their supporting components, such as regulatory T cells (Tregs) 

and myeloid-derived suppressor cells (MDSCs), release 

cytokines like TGF-β and IL-10 that suppress the activation and 

proliferation of effector lymphocytes, including CD8+ T cells 

and TCRγδ+ T cells. Additionally, the expression of 

immunosuppressive molecules like PD-L1 causes T cell 

exhaustion, drastically reducing their ability to kill cancer cells. 

Other factors like arginase-1 activity and ROS production by 

neutrophils and MDSCs also disrupt the immune environment, 

exacerbating lymphocyte dysfunction [22]. 

From the above explanation, it is evident that an imbalance 

between neutrophils and lymphocytes can be a cause of the onset 

or progression of HCC. Therefore, the NLR marker is considered 

a good marker for assessing the incidence of HCC. To assess the 

role of NLR as a predictor of HCC occurrence, we conducted a 

ROC test to evaluate the accuracy of NLR. The results showed 

that NLR at the time of HBV diagnosis provided good accuracy 

(AUC = 0.785) when used as a predictor of HCC occurrence. 

The sensitivity, specificity, PPV, and NPV of NLR ≥4.95 for 

predicting HCC incidence were 73.0%, 72.4%, 51.9%, and 

86.8%, respectively. Unfortunately, these results cannot be 

directly compared with previous studies due to the limited 

number of studies evaluating the role of NLR as a predictor of 

HCC incidence [23]. The only relevant study available is that by 

Shi et al. [24]. However, there are methodological differences 

between our study and theirs. In Shi et al.'s study, the group of 

chronic HBV patients was classified based on NLR values into 

four categories: NLR <1.4; NLR 1.4–2.0; NLR 2.0–3.0; and 

NLR >3.0. From this study, it was reported that the incidence of 

HCC in each NLR group was 4.8%, 8.4%, 13.2%, and 18.0%, 

respectively. Based on these findings, Shi et al. concluded that 

high NLR values are a risk factor for HCC occurrence. In 

contrast, our study employed a different research methodology. 

We divided the chronic HBV patient group based on HCC 

occurrence, namely the HCC group and the non-HCC group. 

This approach aimed to obtain more representative NLR values. 

From our analysis, it was found that an NLR ≥4.95 could be used 

as a reference for predicting HCC occurrence. With this cutoff, it 

was found that 51.92% of patients with an NLR ≥4.95 developed 

HCC, while only 13.33% of patients with an NLR <4.95 

developed HCC. From these results, it can be seen that NLR has 

the potential to be used as a simple, inexpensive, and non-

invasive early screening tool in HCC risk stratification, 

especially in chronic hepatitis B patient populations. However, 

further studies with prospective designs and larger sample sizes 

are still needed to validate these findings and strengthen the use 

of NLR as a predictor of HCC incidence widely. 

V. CONCLUSION 

Demographic characteristics of 255 chronic HBV patients at the 

Haji Adam Malik General Hospital Medan were: aged 45-59 

years (40.4%) and the majority were male (75.3%). Of the 255 

chronic HBV patients recorded at the H. Adam Malik General 

Hospital Medan, 74 patients (29.0%) were found to have HCC. 

Between HCC and non-HCC groups, there were significant 

differences in Hb values (p = 0.002), leukocytes (p <0.001), 

neutrophils (p <0.001), lymphocytes (p <0.001), NLR (p 

<0.001), total bilirubin (p = 0.001), direct bilirubin (p = 0.004), 

INR (p = 0.023), SGOT (p <0.001), SGPT (p <0.001), urea (p 

<0.001), and HBV DNA (p <0.001). The neutrophil-lymphocyte 

ratio value was found to provide good accuracy (AUC = 0.785) 

to predict the occurrence of HCC in chronic HBV patients. The 

cut-off value of NLR as a predictor of HCC incidence was 4.95, 

with a sensitivity of 73.0% and a specificity of 72.4%.  
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