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Abstract
Purpose  Although alpha-fetoprotein (AFP) is a useful prognostic marker in patients with hepatocellular carcinoma (HCC), 
a recent study has shown that the preoperative neutrophil-to-lymphocyte ratio (NLR) is also associated with the postopera-
tive survival in such patients.
Objective  To investigate the significance of the NLR in patients with primary HCC (p-HCC) showing a normal preopera-
tive AFP.
Methods  Among 478 p-HCC patients undergoing curative surgery, 112 who had a normal AFP (< 8 ng/ml) were enrolled. 
The patients were divided into two groups: group A, who did not have an elevated NLR (≤ 3.2); and group B, who had an 
elevated NLR (> 3.2). Uni- and multivariate analyses were performed to compare clinical features with the overall survival 
(OS).
Results  A multivariate analysis of the clinical features showed that the NLR (> 3.2/≤ 3.2) (hazard ratio 2.366; 95% CI 
1.069–5.235; P = 0.034) was closely associated with the OS, along with the age (> 65/≤ 65 years) (P = 0.033). Group B had 
a significantly lower survival ratio than group A in terms of not only the OS (P = 0.013), but also the cancer-specific survival 
(P = 0.002) and relapse-free survival (P = 0.039).
Conclusions  An elevated NLR (> 3.2) is predictive of a poor survival in patients with primary HCC (p-HCC) showing 
normal AFP levels.
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Introduction

A number of scoring systems have been used to assess 
patients with hepatocellular carcinoma (HCC) [1–5]. 
Among them, tumor markers, such as alpha-fetoprotein 
(AFP) [6, 7] and protein induced by vitamin K absence 
or antagonists II (PIVKA II) [8, 9], are well-known to be 
useful for the prognostication of HCC patients undergoing 
surgery. AFP in particular is used worldwide as not only a 
prognostic factor, but also a surveillance marker.

However, it is not rare for the serum AFP level to be 
within normal limits even in patients with advanced HCC. 
This discrepancy between tumor growth and the level of 
a tumor marker is not surprising, as various individual 
tumors have their own specific characteristics, and while 
most will typically produce such markers, others may not 
do so as efficiently. Therefore, HCC patients who have a 
normal serum level of AFP may not receive any clinical 
benefit from the pre- or postoperative assessment of AFP 
levels for the prognostication and estimation of recurrence 
risk after surgery.

In the past decade, several studies have clearly shown that 
inflammation-based prognostic systems, such as the Glas-
gow Prognostic Score (GPS) [10, 11], neutrophil-to-lym-
phocyte ratio (NLR) [12, 13] and reactive thrombocytosis 
[14], are valuable for predicting the postoperative survival of 
patients with several types of cancer. Among these systems, 
the NLR seems particularly suitable for the prediction of the 
surgical outcome in patients with HCC. Because most HCC 
patients have liver dysfunction due to cirrhosis, the GPS, 
which is determined from the serum albumin and C-reactive 
protein (CRP) levels, and reactive thrombocytosis are unable 
to fully estimate the tumor-versus-host interaction in this sit-
uation. Furthermore, a recent study showed that the NLR in 
HCC patients is associated with the surgical outcome [15].

We therefore investigated the significance of the NLR 
for primary HCC (p-HCC) patients with a normal serum 
level of AFP to determine whether or not it could be used 
as a substitute for AFP.

Methods

We retrospectively reviewed a database of 478 patients 
who had undergone potentially curative surgery for p-HCC 
performed by the same trained surgical team at the Depart-
ment of Gastroenterological Surgery, Dokkyo Medical 
University Hospital between April 2000 and March 2012. 
Among these patients, 112 (23.4%; male:female = 102:10) 
who had a normal preoperative serum level of AFP 
(≤ 8 ng/ml) were enrolled in this study.

On the day of admission, all patients underwent routine 
laboratory tests, including those for tumor markers such 
as AFP (upper physiological value: 8 ng/ml) [6, 7] and 
PIVKA II (upper physiological value: 37 U/ml) [8, 9].

Pathological features, such as the background of the liver 
(NL: normal liver, CH: chronic hepatitis, LC: liver cirrho-
sis), vascular invasion (Vp: portal venous infiltration, Vv: 
hepatic venous infiltration, Va: hepatic arterial infiltration) 
and tumor histology (well differentiated, moderately dif-
ferentiated, poorly differentiated and undetermined), were 
evaluated by the same pathologists. Staging was based on 
tumor dimension, lobar distribution and the presence or 
absence of vascular invasion, as outlined in “The General 
Rules for the Clinical and Pathological Study of Primary 
Liver Cancer” (5th Edition, February 2008, Liver Cancer 
Study Group of Japan). Child–Pugh classification was based 
on prothrombin time, albumin level and the presence and 
degree of ascites and encephalopathy. Because the indica-
tions for HCC surgery were based on the Makuuchi criteria 
[16, 17], no patients were evaluated as Child–Pugh C in 
this study.

Hepatitis B virus (HBV) infection was defined as posi-
tivity for HBV antigens, such as HBs Ag and HBe Ag, or 
positivity for HBV antibodies such as HBc Ab, HBe Ab and 
HBs Ab. Hepatitis C virus (HCV) infection was defined as 
positivity for HCV antibody.

Univariate analyses were performed to examine the 
relationship between the overall survival (OS) and clinical 
features, such as the age (> 65/≤ 65, years), sex (female/
male), number of tumors (≥ 2/1), maximum tumor diam-
eter (> 2.9/≤ 2.9, cm), white blood cell (WBC) count 
(> 4.2/≤ 4.2, ×103/mm3), platelet count (≤ 35/> 35, × 104/
mm3), aspartate aminotransferase (AST) (> 42/≤ 42, IU/L), 
alanine aminotransferase (ALT) (> 27/≤ 27, IU/L), total 
bilirubin (> 0.9/≤ 0.9, mg/dl), albumin (≥ 3.5/< 3.5, g/dl), 
AFP (> 4.5/≤ 4.5, ng/ml), PIVKA II (> 125/≤ 125, U/ml), 
indocyanine green retention ratio at 15 min (ICG R 15) 
(> 16%/≤ 16%), viral infection (presence/absence), back-
ground of the liver (LC/NL, CH), pathology (other/well, 
moderately), liver resection (anatomical/non-anatomical) 
and NLR (> 3.2/≤ 3.2).

A multivariate analysis was then performed using clinical 
features with a P value of < 0.05 selected in the univariate 
analysis to assess those that were predictive of the OS. To 
investigate the influence of NLR on the relapse-free survival 
(RFS) for such patients, we also performed a multivariate 
analysis using the RFS (data presented in supplementary 
tables).

All of the above recommended cut-off values for continu-
ous variables were decided using receiver operating char-
acteristic (ROC) curve analyses. The recommended cut-off 
values were based on the most prominent point on the ROC 
curve for “sensitivity” and “1 − specificity”, respectively, 
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and defined using the Youden index (maximum [sensitiv-
ity − (1 − specificity)]) [18]. For example, the recommended 
cut-off value for the NLR was based on the most prominent 
point on the ROC curve for sensitivity (0.205) and specific-
ity (0.918). Because these 2 parameters were 3.2, the recom-
mended cut-off value for the NLR was defined as 3.2. Based 
on this cut-off value, patients were divided into two groups: 
group A, who did not have an elevated NLR (≤ 3.2); and 
group B, who had an elevated NLR (> 3.2).

A Kaplan–Meier analysis and log-rank test were used to 
evaluate the OS, cancer-specific (CSS) and RFS survival 
curves for these two groups. To investigate the significance 
of the liver function for such patients, we also performed 
Kaplan–Meier analyses using the serum level of albumin 
(Fig. 4a, b) and Child–Pugh classification (Fig. 5a, b). To 
investigate the significance of the NLR for p-HCC patients 
with AFP > 8  ng/ml, we also performed Kaplan–Meier 
analyses using the same method (data presented in supple-
mentary figures).

Statistical analyses

Data are presented as the mean ± standard deviation (SD). 
Differences between groups were analyzed using the Chi-
squared test and Mann–Whitney U test. Hazard ratios with 
95% confidence intervals (95% CIs) were calculated using a 
Cox proportional hazard model. A Kaplan–Meier analysis 
and log rank test were used to evaluate the OS, CSS and RFS 
curves for groups A and B. Deaths prior to March 31, 2012, 
were included in this analysis. Statistical analyses were per-
formed using the IBM SPSS statistics version 23.0 software 
package for Windows (IBM Co., New York, NY, USA) at a 
significance level of P < 0.05.

Results

Table 1 shows the relationships between the clinicolabo-
ratory background features and the NLR in 112 p-HCC 
patients with a normal preoperative serum level of AFP. 
There were 102 males and 10 females, and groups A and B 
comprised 98 and 14 patients, respectively. There were no 
significant differences between the two groups in the clini-
colaboratory background features, except for the background 
of the liver (P = 0.001) and the outcome (P = 0.007).

During the observation period, 39 patients died, and 53 
experienced recurrence. Twenty-seven of the 39 patients 
died of HCC. Therefore, univariate analyses were per-
formed to evaluate the relationship between clinical features, 
including the NLR, and the OS. The results of univariate 
analyses using 17 clinical features showed that the age 
(> 65/≤ 65 years) (hazard ratio 2.415; 95% CI 1.140–5.116; 
P = 0.021) and NLR (> 3.2/≤ 3.2) (hazard ratio 2.630; 

95% CI 1.191–5.806; P = 0.017) were associated with the 
OS (Table 2). The results of univariate analyses using 17 
clinical features showed that the AST (> 42/≤42  IU/L) 
(hazard ratio 1.394; 95% CI 1.039–1.873; P = 0.025), 
PIVKA-II (> 125/≤ 125 U/ml) (hazard ratio 1.449; 95% CI 
1.103–1.902; P = 0.006), Pathology (other/well, moderately) 
(hazard ratio 2.511; 95% CI 1.214–5.196; P = 0.004) and 
NLR (> 3.2/≤ 3.2) (hazard ratio 1.487; 95% CI 1.011–2.188; 
P = 0.039) were associated with RFS (Supplementary 
Table 2).

The results of multivariate analyses showed that both 
the age (> 65/≤ 65  years) (hazard ratio 2.271; 95% CI 
1.068–4.827; P = 0.033) and NLR (> 3.2/≤ 3.2) (hazard ratio 
2.366; 95% CI 1.069–5.235; P = 0.034) were associated with 
the OS (Table 3). Furthermore, both the pathology (other/
well, moderately) (hazard ratio 6.624; 95% CI 1.453–30.20; 
P = 0.015) and NLR (> 3.2/≤ 3.2) (hazard ratio 2.419; 95% 
CI 1.102–5.309; P = 0.028) were associated with the RFS 
(Supplementary Table 3).

The median and maximum follow-up periods for survi-
vors were 984 and 4089 days, respectively. The mean post-
operative survival period was 1204 ± 946 days (mean ± SD).

Although there was no significant difference in the 
postoperative survival period between groups A and B 
(Table 1), the Kaplan–Meier analysis and log-rank test 
showed that there were significant inter-group differences 
in the OS (P = 0.013, Fig. 1), CSS (P = 0.002, Fig. 2) and 
RFS (P = 0.039, Fig. 3). In addition, although the results of 
Kaplan–Meier analyses and log rank tests revealed that there 
were no significant inter-group differences for several factors 
(albumin ≥ 3.5 g/dl vs. albumin < 3.5 g/dl and Child–Pugh A 
vs. Child–Pugh B) in the OS (P = 0.602, Fig. 4a, P = 0.286, 
Fig. 5a) or RFS (P = 0.214, Fig. 4b, P = 0.630, Fig. 5b), 
p-HCC patients with an AFP level > 8 ng/ml did show sig-
nificant inter-group differences (NLR ≤ 3.2 vs. NLR > 3.2) in 
the OS (P = 0.002, Supplementary Fig. 1), CSS (P = 0.008, 
Supplementary Fig. 2) and RFS (P = 0.011, Supplementary 
Fig. 3).

Discussion

In this study, the results of a multivariate analysis clearly 
showed that an elevated NLR (> 3.2) was associated with a 
poor OS in p-HCC patients undergoing potentially curative 
surgery. In addition, a Kaplan–Meier analysis and log rank 
test showed that p-HCC patients with an elevated NLR had 
a lower survival ratio than those without an elevated NLR in 
terms of not only the OS, but also the CSS. Similarly, such 
patients had earlier HCC recurrences than those without an 
elevated NLR. Although this study was conducted using a 
retrospective cohort, there were also no significant differ-
ences between the two groups in the clinical background 
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Table 1   Relationships between 
clinical background features 
and the NLR in patients with 
primary HCC and a normal 
preoperative serum level of AFP

Variable Group A Group B P value
NLR (≤ 3.2) (n = 98) NLR (> 3.2) (n = 14)

Gender
 Male 90 12
 Female 8 2 0.452a

Number of tumors
 1 76 11
 ≥ 2 22 3 0.932a

Liver resection
 Non-anatomical resection 26 5
 Anatomical resection 72 9 0.472a

Viral infection
 HBV alone 24 2
 HCV alone 21 2
 Both HBV and HCV 30 2
 None 23 8 0.071a

Pathology
 Well or moderately 96 14
 Others 2 0 0.590a

Vascular invasion
 Vp − 67 10
 Vp + 30 4 0.916a

 Undetermined 1 0
 Vv − 93 13
 Vv + 4 1 0.817a

 Undetermined 1 0
 Va − 97 14
 Va + 0 0 Undetermineda

 Undetermined 1 0
Background of liver
 Normal liver 2 3
 Chronic hepatitis 46 9
 Liver cirrhosis 44 2 0.002a

 Undetermined 6 0
Serum albumin level
 < 3.5 g/dl 38 8
 ≥ 3.5 g/dl 60 6 0.248a

Outcome
 Alive 67 6
 Cancer-related death 19 4
 Liver-related death 2 3
 Other cause of death 10 1 0.007a

Stage
 I 13 3
 II 45 4
 III 32 6
 IV 8 1 0.614a

Age (years) 67 ± 8 67 ± 10 0.888b

Maximum tumor diameter (cm) 4.6 ± 4.3 5.6 ± 3.9 0.393b

WBC count (× 103/mm3) 5.0 ± 1.4 5.4 ± 1.9 0.303b

Platelet count (× 104/mm3) 17 ± 7 19 ± 9 0.426b

AST (IU/L) 34 ± 13 36 ± 18 0.972b
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features, except for the background of the liver (NL, CH 
and LC). Therefore, the clinical background features of the 
two groups, including the age, were almost the same, so it 
was not surprising that the inter-group differences in the 
postoperative survival and HCC recurrence were merely 
attributable to the difference in the NLR.

According to a recent retrospective study that investigated 
the prognostic value of the preoperative NLR in 958 patients 
undergoing hepatectomy for HCC, the NLR was an inde-
pendent prognostic factor in terms of both the OS and RFS 
[15]. The authors showed that the best cut-off value for the 
NLR was 2.81 and that the accumulation of tumor-associated 

Bold—P < 0.05
HBV hepatitis B virus, HCC hepatocellular carcinoma, HCV hepatitis C virus, moderately: moderately 
differentiated adenocarcinoma, NLR neutrophil-to-lymphocyte ratio, Va hepatic arterial infiltration, Vp 
portal venous infiltration, Vv hepatic venous infiltration, well: well differentiated adenocarcinoma, AFP 
α-fetoprotein, AST aspartate aminotransferase, ALT alanine aminotransferase, ICG R15 indocyanine green 
retention ratio at 15 min, PIVKA II protein induced by vitamin K absence or antagonists II, WBC white 
blood cell, SD standard deviation
a Chi-squared test
b Mann–Whitney U test (mean ± SD)

Table 1   (continued) Variable Group A Group B P value
NLR (≤ 3.2) (n = 98) NLR (> 3.2) (n = 14)

ALT (IU/L) 34 ± 20 41 ± 48 0.376b

Total bilirubin (mg/dl) 0.6 ± 0.2 0.6 ± 0.3 0.922b

AFP (ng/ml) 5.3 ± 1.6 5.2 ± 1.5 0.903b

PIVKA II (U/ml) 5140 ± 22,624 1525 ± 3726 0.822b

ICG R15 (%) 14 ± 9 14 ± 12 0.781b

Postoperative survival period (day) 1246 ± 969 903 ± 716 0.246b

Table 2   Univariate analyses in 
relation to the overall survival

Bold—P < 0.05
HBV hepatitis B virus, HCC hepatocellular carcinoma, HCV hepatitis C virus, moderately: moderately 
differentiated adenocarcinoma, NLR neutrophil-to-lymphocyte ratio, Va hepatic arterial infiltration, Vp 
portal venous infiltration, Vv hepatic venous infiltration, well: well differentiated adenocarcinoma. AFP 
α-fetoprotein, AST aspartate aminotransferase, ALT alanine aminotransferase, ICG R15 indocyanine green 
retention ratio at 15 min, PIVKA II protein induced by vitamin K absence or antagonists II, WBC white 
blood cell, CI confidence interval

Variable P value Hazard ratio 95% CI

Age (> 65/≤ 65) (years) 0.021 2.415 1.140–5.116
Sex (female/male) 0.855 1.092 0.426–2.800
Number of tumors (≥ 2/1) 0.197 1.566 0.792–3.098
Maximum tumor diameter (> 2.9/≤ 2.9) (cm) 0.050 1.963 0.999–3.854
WBC count (> 4.2/≤ 4.2) (× 103/mm3) 0.146 0.623 0.329–1.179
Platelet count (> 35/≤ 35) (× 104/mm3) 0.134 2.223 0.781–6.326
AST (> 42/≤ 42) (IU/L) 0.892 1.050 0.517–2.133
ALT (> 27/≤ 27) (IU/L) 0.287 0.711 0.379–1.334
Total bilirubin (> 0.9/≤ 0.9) (mg/dl) 0.645 1.322 0.403–4.342
Albumin (≥ 3.5/< 3.5) (g/dl) 0.602 1.184 0.627–2.234
AFP (> 4.5/≤ 4.5) (ng/ml) 0.352 1.576 0.605–4.106
PIVKA-II (> 125/≤ 125) (U/ml) 0.084 1.749 0.927–3.299
ICG R15 (> 16/≤ 16) (%) 0.571 1.214 0.621–2.374
Viral infection (presence/absence) 0.380 0.746 0.387–1.436
Background of liver (LC/NL, CH) 0.684 1.527 0.199–11.73
Pathology (others/well, moderately) 0.126 4.963 0.639–38.54
Liver resection (anatomical/non-anatomical) 0.714 0.882 0.451–1.724
NLR (> 3.2/≤ 3.2) 0.017 2.630 1.191–5.806
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macrophages was associated with a high NLR, as the intratu-
moral CD163-positive cell counts were significantly higher 
in the group with an NLR of ≥ 2.81 than in the group with 
an NLR of < 2.81 [15]. Thus, it was revealed that HCC 
patients with a high NLR had poorer postoperative survival 
than those with a low NLR, and the interaction between the 

Table 3   Multivariate analyses in relation to the overall survival

Bold—P < 0.05
NLR neutrophil-to-lymphocyte ratio, CI confidence interval

Variable P value Hazard ratio 95% CI

Age (> 65/≤ 65) (years) 0.033 2.271 1.068–4.827
NLR (> 3.2/≤ 3.2) 0.034 2.366 1.069–5.235

Fig. 1   The relationship between the NLR [groups A (NLR ≤ 3.2) and 
B (NLR > 3.2) from top to bottom] and the overall survival in patients 
undergoing surgery for primary HCC

Fig. 2   The relationship between the NLR [groups A (NLR ≤ 3.2) and 
B (NLR > 3.2) from top to bottom] and the cancer-specific survival in 
patients undergoing surgery for primary HCC

Fig. 3   The relationship between the NLR [groups A (NLR ≤ 3.2) and 
B (NLR > 3.2) from top to bottom] and the relapse-free survival in 
patients undergoing surgery for primary HCC

Fig. 4   a The relationship between the serum albumin level (albu-
min ≥ 3.5 and albumin < 3.5  g/dl from top to bottom) and the over-
all survival in patients undergoing surgery for primary HCC. b The 
relationship between the serum albumin level (albumin ≥ 3.5 and 
albumin < 3.5 g/dl from top to bottom) and the relapse-free survival 
in patients undergoing surgery for primary HCC
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tumor and the host immune system may be one cause of 
local and systemic inflammatory responses [15].

Regarding the cut-off value for the NLR, a previous study 
showed that 238 of 958 patients (24.8%) had an NLR of 
> 2.81 [15], and in the present study, 14 of 112 patients 
(12.5%) had an NLR of > 3.2. The magnitude of the NLR in 
HCC patients in these two studies appeared to be roughly the 
same. Similarly, the ROC curve-based NLR cut-off values 
reported for several other malignancies have been as fol-
lows: colorectal cancer 2.5 [19], gastric cancer 2.52 [20], 
esophageal cancer 3.0 [21] and hepato-pancreato-biliary 
malignancies 5.0 [22]. All of these NLR cut-off values have 
been shown to be useful because patients with a high NLR 
beyond the cut-off level had a poorer postoperative outcome 
than those with a value below the cut-off. Therefore, the 
NLR cut-off values for HCC patients in the two studies were 
as significant as those for other types of malignancies.

A multivariate analysis also showed that old age 
(> 65  years) was correlated with a poor OS in p-HCC 
patients undergoing potentially curative surgery, as was the 

case for an elevated NLR (> 3.2). However, several other 
studies have demonstrated the impact of age on the postop-
erative survival of HCC patients undergoing surgery [23, 
24]. Therefore, although old age was selected by our multi-
variate analysis as a clinical feature related to the postopera-
tive survival of p-HCC patients, it is not a new observation.

As our series included only 16 p-HCC patients with stage 
I HCC (14.3%), which is regarded as early-stage disease, 
most of the patients had advanced disease. Therefore, the 
preoperative normal serum level of AFP in our subjects may 
have been attributable to the characteristics of the tumor 
itself, i.e., a form that did not secrete large amounts of the 
protein, rather than to the fact that the tumors were at an 
early stage and could not produce much of the protein due to 
an insufficient tumor volume. In fact, a similar relationship 
between such patients and the preoperative serum level of 
PIVKA II has been reported previously, with a univariate 
analysis showing that PIVKA II could not be used as a sub-
stitute for AFP as a tumor marker [9]. However, even if HCC 
does not fully secrete AFP into the bloodstream, the host 
immune system might correctly recognize such advanced 
tumors, and a full complement of inflammatory interleukins 
may be secreted into the bloodstream as a result of tumor-
versus-host interaction.

In particular, among inflammatory cytokines, interleu-
kin-6 [25, 26], which is well-known to have multiple func-
tions, can evoke several physical reactions, such as the 
production of CRP and albumin in the liver, an increased 
platelet count, and AEs on neutrophil and lymphocyte pro-
liferation in the bone marrow. Numerous studies focusing on 
this phenomenon resulting from tumor-versus-host interac-
tion in patients with neoplasms have shown that there is a 
close relationship between cancer and the systemic inflam-
matory response, which reflects hypercytokinemia.

Over the last decade, inflammation-based prognostic sys-
tems, such as the GPS [11], NLR [12] and reactive thrombo-
cytosis, have been established as simple and valuable tools 
for cancer prognostication. However, because most HCC 
patients have liver dysfunction due to viral infection, it is 
difficult to predict the postoperative outcome using inflam-
mation-based prognostic systems based on protein factors 
such as CRP and albumin as well as the platelet count. In 
fact, in a previous study, we had to adapt the modified GPS 
(mGPS) to a hepatic version (hGPS) to predict the postop-
erative survival of HCC patients [27]. In comparison with 
inflammation-based prognostic systems based on protein 
components that are produced in the liver, other systems 
based on cellular components are more suitable for prog-
nostication of patients with HCC. Unfortunately, reactive 
thrombocytosis cannot be applied to the prognostication of 
HCC patients because most such patients have a decreased 
platelet count due to splenomegaly resulting from portal 
hypertension. However, because the NLR is unaffected by 

Fig. 5   a The relationship between the Child–Pugh classification 
(Child A and Child B from top to bottom) and the overall survival 
in patients undergoing surgery for primary HCC. b The relationship 
between the Child–Pugh classification (Child A and Child B from top 
to bottom) and the relapse-free survival in patients undergoing sur-
gery for primary HCC
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this condition, it would be suitable for the prognostication 
of HCC. In fact, a recent study showed that the NLR can 
predict the postoperative outcome of HCC patients undergo-
ing surgery [15].

HCC patients who have not only a normal preoperative 
AFP level, but also an elevated preoperative NLR should 
undergo postoperative surveillance using computed tomog-
raphy [28] within a shorter interval than those who do not 
have an elevated preoperative NLR to detect recurrence after 
surgery. Because such patients are regarded as a high-risk 
group for early recurrence and high mortality, close follow-
up should be performed to improve their postoperative sur-
vival [29–31].

Accordingly, there is now significant evidence to indicate 
that pre- or postoperative NLR measurement can be used 
as a substitute for AFP to predict the postoperative survival 
of p-HCC patients with a normal preoperative serum level 
of AFP.
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