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Abstract
Background: The prognostic impact of the preoperative neutrophil to lymphocyte ratio (NLR) in patients
with non-B, non-C hepatocellular carcinoma (NBNC-HCC) who undergo radical resection is unclear. This
study elucidates the prognostic value of NLR in patients undergoing radical resection for NBNC-HCC.

Methods: A total of 212 patients who were treated at the Cancer Center of Sun Yat-sen University from
January 1998 to December 2007 were included in this study, and all patients underwent liver tumour
resection and had postoperative pathological con�rmation of HCC. The 212 patients were divided into
four groups according to their NLR and HBsAg. The clinicopathologic and survival characteristics of the
patients in Group 4 were compared with those in Groups 1-3.

Results: There were statistically signi�cant differences in age, drinking, body mass index (BMI), diabetes,
metabolic syndrome, ALT, AST, tumour size, and secondary tumour (P<0.05) between Group 1 (NBNC-
AFP(-) vs. B-AFP(+)). The univariate analysis showed that NLR, BMI, drinking, AST, tumour size, secondary
tumour and portal violation (P<0.05) were factors affecting the disease free survival (DFS) in
postoperative HCC patients. A Cox multivariate regression analysis showed that tumour size and
secondary tumour (p<0.05) were independent factors in�uencing DFS after surgery. The univariate
analysis showed that BMI, AST, tumour size, secondary tumour and portal violation (p<0.05) were factors
that affected both DFS and OS in NBNC-NLR (-)-HCC patients after surgery, and in addition, the
multifactor analysis using a Cox model showed that NLR, secondary tumour and BMI (p<0.05) were
independent in�uences on the postoperative DFS in patients with NBNC-NLR (-)-HCC. The Kaplan–Meier
survival analysis showed that the NBNC-NLR(-)-HCC patients had the highest rate of DFS among the four
patient groups (p<0.05). The 1-, 3-, 5- and 10-year DFS rates for the NBNC-NLR(-)-HCC patients were
85.6%, 68.5%, 43.5% and 34.8%, respectively. The NBNC-NLR(-)-HCC patients had a higher postoperative
DFS than the B-NLR(+)-HCCNBNC-NLR(+)-HCC and B-NLR(-)-HCC patients (p<0.05). The DFS rates at 1, 3,
5 and 10 years after surgery were 85.6%, 68.5%, 43.5% and 34.8% for the NBNC-NLR (-)-HCC group,
respectively.

Conclusion: The preoperative NLR is a valid prognostic indicator for patients with non-B non-C-HCC
undergoing radical resection.

Background
Hepatocellular carcinoma (HCC) is the 3rd most common cancer worldwide and the most common cause
of cancer-related death[1-3]. The incidence of HCC in the United States has increased by approximately
80% over the past 20 years, and 50% of the new cases of HCC are associated with hepatitis C virus,
although the aetiology of 15-50% of cases remains unclear[4]. At the same time, the incidence of
nonalcoholic fatty liver disease (NAFLD) is increasing. Recent studies have identi�ed NAFLD as a cause
of HCC, particularly as a manifestation in cases of nonviral hepatitis B and hepatitis C virus-associated
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hepatocellular carcinoma (NBNC-HCC)[5]. Radical hepatectomy is the main treatment modality for
patients with HCC. However, the outcome after radical hepatectomy in patients remains unsatisfactory.

Systemic in�ammation is strongly associated with the development and progression of cancer and has
previously been shown to be an independent predictor of tumour prognosis[6-8]. Classical in�ammatory
markers that are derived from blood samples, such as the neutrophil to lymphocyte ratio (NLR), have
been identi�ed as prognostic markers for certain tumours, including prostate, oesophageal, colon and
liver cancers [9-13]. However, a review of the literature revealed that there are currently no studies that have
assessed the prognostic value of NLR in patients with NBNC-HCC undergoing radical resection. Therefore,
we selected 99 patients with NBNC-HCC and a random sample of 113 patients with B-HCC (HBsAg-
positive HCVAb-negative B-HCC). We studied the clinical characteristics and prognostic features of NBNC-
NLR(-)-HCC and explored the relationship between NLR, the level of HBsAg, and the survival and
prognosis of patients with HCC by various analysis methods.

Patients And Methods
Study Population

This study was conducted from the records of 2591 patients who underwent HCC resection at the Cancer
Center of Sun Yat-sen University from January 1998 to December 2007. Inclusion Criteria: All patients
were treated via surgical resection of the liver tumours, and the postoperative pathological results
con�rmed HCC. Ninety-nine patients with NBNC-HCC were screened, and 113 patients were randomly
selected from the remaining non-NBNC-HCC patients to serve as a control group. Due to the small number
of patients with hepatitis C virus-associated HCC who were identi�ed at screening (n=8 cases), they were
not included in this study for analysis. The 212 patients were divided into four groups based on the
alpha-fetoprotein (AFP) and hepatitis B surface antigen (HBsAg) positivity (NLR≤2.63 was used as the
negative criterion in this study): NBNC-NLR(-)-HCC group ((HBsAg negative HCVAb negative NLR negative,
52 patients), NBNC-NLR(+)-HCC group ((HBsAg negative HCVAb-negative NLR-positive, 47 patients in
total), B-NLR(+)-HCC group (HBsAg-positive HCVAb-negative NLR-positive, 63 patients in total) and B-
NLR(-)-HCC group (HBsAg-positive HCVAb-negative NLR-negative, 60 patients in total).

Follow-up Information

A total of 212 patients with HCC were included in this study. Blood tests and abdominal imaging,
including abdominal ultrasound, enhanced CT or magnetic resonance imaging (MRI), were performed at
regular intervals of 3-6 months for two years after surgery. The serum and imaging tests were then
performed 6 months thereafter for follow-up. All patients with HCC were staged using the American Joint
Committee on Cancer (AJCC) 8th edition staging system. Data on routine blood tests, liver function and
methaemoglobin levels were collected within one week before surgery. The clinicopathological
characteristics of the patients were also collected, including age at diagnosis, sex, tumour size and
number of tumour nodules. NLR was de�ned as the absolute number of neutrophils divided by the
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absolute number of lymphocytes. The study was approved by the Ethics Committee of Jiangxi Provincial
People's Hospital. Informed consent was obtained from all patients.

Statistical Analyses

The relationship between NLR and the clinicopathologic variables of patients with HCC was analysed
through the X2 test. The overall survival (OS) rates and disease-free survival (DFS) were analysed using
the Kaplan–Meier (KM) method and were compared using the log-rank test. The independent risk factors
associated with survival in HCC patients were assessed using multifactorial Cox regression analysis. P
values <0.05 were considered statistically signi�cant. SPSS 11.0 was used for the statistical analysis.

Results
Clinical Pathological Characteristics of NBNC-NLR (-)-HCC Patients

Ninety-nine patients with NBNC-HCC were screened from 2591 patients, and the patients NBNC-HCC
represented 3.8% of all patients. According to the ROC curve, an NLR of 2.63 was used as the cut-off
value, and the patients were divided into a high group (NLR>2.63; n=47, 47.14%) and a low group
(NLR≤2.63; n=52, 52.52%). To compare the clinicopathological characteristics of the NBNC-NLR(-)-HCC
group with those of the other three groups, the differences were compared using the chi-square test
(Table 1). There were statistically signi�cant differences in age, drink, BMI, diabetes, metabolic syndrome,
ALT, AST, tumor size, and secondary tumor (P<0.05) between the Group 1 (NBNC-AFP(-) vs. B-AFP(+) ).
There were statistically signi�cant differences in age, BMI, metabolic syndrome, AST, tumour size and
portal invasion in the NBNC-NLR(-)-HCC patients compared to the NBNC-NLR(+)-HCC patients. In addition,
the number of patients who underwent postoperative treatment in the different groups is shown in Figure
2.

DFS of the NBNC-NLR(-)-HCC Patients

The univariate analysis of all patients in this study showed that the factors affecting DFS after surgery in
patients with HCC were NLR, BMI, drinking, AST, tumour size, secondary tumour and portal invasion
(p<0.05) (Table 2). After introducing statistically signi�cant indicators from the univariate analysis into
the Cox model multifactor analysis, it was shown that tumour size (p=0.045) and secondary tumour
(P=0.001) were independent in�uencing factors for DFS after surgery (Table 3). The univariate analysis
of the NBNC-NLR(-)-HCC patients in this study showed that NLR, BMI, AST, tumour size, secondary tumour
and portal vein invasion were factors in�uencing DFS (p<0.05) (Table 4).

The Kaplan–Meier analysis showed that the NBNC-NLR(-)-HCC patients had a signi�cantly higher DFS
than the other groups. The 1-year DFS rates of the patients in the NBNC-NLR(+)/(-)-HCC and B-NLR(+)/(-)-
HCC groups were 42.3%, 85.6%, 33.1%, and 51.5%, and the 3-year DFS rates were 32.2%, 68.5%, 30.3%,
and 35.9%, respectively. In the three case–control groups, the NBNC-NLR (-)-HCC group was signi�cantly
different from the B-NLR (+)-HCC, NBNC-NLR (+)-HCC, and B-NLR (-)-HCC groups in terms of DFS
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(P<0.001, P=0.002, P=0.001). The data showed that the DFS rates of the NBNC-NLR(-)-HCC patients at 1,
3, 5 and 10 years were 85.6%, 68.5%, 43.5% and 34.8%, respectively (Table 6).

OS of the NBNC-NLR (-)-HCC Patients

The univariate analysis of all 212 HCC patients in this study showed that in terms of OS, the factors
affecting OS after surgery in patients with HCC were BMI, AST, tumour size, secondary tumour and portal
invasion (p<0.05) (Table 2). The multivariate Cox regression analysis revealed that BMI, tumour size and
portal invasion were independent factors affecting OS after surgery for HCC (Table 3). The univariate
analysis of the 52 NBNC-NLR (-)-HCC patients in this study showed that BMI, AST, tumour size, secondary
tumour and portal invasion were factors in�uencing the postoperative OS (P<0.05) (Table 4). A
multifactorial analysis using a Cox model showed that BMI was an independent factor in�uencing OS
after surgery in patients with NBNC-NLR (-)-HCC (Table 5).

The 1-year OS rates for patients in the four populations of NBNC-NLR (+)/(-)-HCC and B-NLR(+)/(-)-HCC
were 64.5%, 56.9%, 58.9%, 81.2%, respectively; the 3-year OS rates were 40.1%, 50.8%, 41.4%, 58.2%,
respectively; and the 5-year OS rates were 30.6%, 46.5%, 36.0%, 52.2%, respectively. There were signi�cant
differences in OS in the three case–control groups for the NBNC-NLR (-)-HCC group compared with the B-
NLR (+)-HCC, NBNC-NLR(+)-HCC, and B-NLR(-)-HCC groups, and the p values were P=0.311, P=0.486, and
P=0.383, respectively.

Discussion
NBNC-HCC is an aggressive disease with a high recurrence and mortality rate even after surgical
resection, and both human and �nancial losses are common in clinical practice[14-16]. NLR is a relatively
easy-to-obtain laboratory index that can be obtained without additional expensive laboratory testing
equipment and methods. Therefore, its value should be studied jointly by various disciplines, and it
should be further combined with other prognostic information to better guide clinicians in developing
more rational individualized treatment plans for patients' conditions, which can hopefully also provide
some hints for the future direction of basic experimental research on NBNC-HCC.

There is growing evidence that chronic in�ammation has an integral role in tumorigenesis, development
and progression[17]. High NLR levels are associated with poorer survival and can be used as a biomarker
for the prognosis of patients with different types of cancers, such as HCC, stomach cancer, breast cancer
and colorectal cancer (CRC) [18-21]. However, studies on the prognostic value of NLR in patients
undergoing radical resection for NBNC-HCC have not been reported. Therefore, in light of these �ndings,
we evaluated for the �rst time the predictive role of the preoperative NLR in the prognosis of patients
undergoing radical hepatectomy for NBNC-HCC.

The NLR thresholds in previous studies have �uctuated widely, from 1.505 to 5.0. Many studies chose
2.81 as the NLR threshold [22-25]. In this study, we drew an ROC curve with a cut-off value of 2.63, which is
very close to the commonly used NLR cut-off value of 2.81. After the analysis, we found that high NLRs
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were associated with poorer DFS. Furthermore, the results of the Cox regression analysis showed that
NLR was not an independent prognostic factor for DFS in HCC patients. However, in the subgroup
analysis, we found that NLR was an independent in�uential factor in predicting DFS in NBNC-HCC
patients.

The mechanisms by which a high NLR is associated with poor prognosis are not fully understood.
In�ammatory states promote tumour proliferation and provide an environment conducive to malignant
tumour growth, and in�ammation-related factors also stimulate malignant tumour angiogenesis,
invasion and metastasis [26, 27]. As NLR represents the in�ammatory state of the host, a high NLR may be
associated with poor prognosis in cancer patients because a high NLR implies that there are elevated
levels of neutrophils and reduced levels of lymphocytes, and these cell types are known to mediate
antitumor responses and the release of cytokines, such as interleukin-1 and interleukin-6 by neutrophils,
as well as tumour necrosis factors that promote tumour growth. High NLRs in patients, who have
decreased lymphocyte counts, may be associated with decreased immune responses and increased
neutrophil counts and may also be associated with tumour progression; therefore, a high NLR may be an
important poor prognostic factor for cancer patients. We provide evidence that NLR is an independent
predictor of prognosis in patients with NBNC-HCC after hepatectomy and that preoperative adjuvant
therapy may be considered for patients with high preoperative NLR levels. This is of value in guiding
aggressive individualized interventions and follow-up.

There are some limitations of this study, which are as follows. First, although the neutrophil and
lymphocyte counts may be in�uenced by medications or other factors, we did not consider these factors,
which may have had an impact on the results. Second, the sample size of this study was limited, and it
was a retrospective study. The heterogeneity of the patients and treatments may have in�uenced the
actual results. Prospective studies with large samples are still needed to con�rm the effect of NLR on the
survival of NBNC-HCC patients and the validity and sensitivity of this index.

Conclusion
A higher preoperative NLR in NBNC-HCC patients may indicate a later stage of surgery. A preoperative
NLR of 2.63 was used to determine the cut-off value of the prognosis of patients with NBNC-HCC, and the
prognosis of patients with a preoperative NLR>2.63 was worse than that of patients with an NLR≤2.63.
The preoperative NLR is expected to be a prognostic marker for NBNC-HCC patients.
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Tables
Table 1

 Comparison of clinicopathological features of NBNC-NLR(-)-HCC patients
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Characteristic NBNC-
NLR(-)

     B-
NLR(+)

 

P NBNC-NLR
+

P   B-
NLR(-)

 

P

Age (years)     0.004   <0.001   0.022

≥50 37  23   4    30  

<50 15  30    43    30  

Drink     <0.001   0.800   <0.001

Yes 42 15   37   22   

No 10 38    10   38   

BMI     <0.001   0.040   <0.001

25kg/m2 26 4   14   12   

≤25kg/m2 26 49    33   48  

Diabetes     0.006   0.095   0.396

Yes 11   2    6   9  

No 41   51   41    51  

Metabolic
syndrome

    <0.001   <0.001   <0.001

Yes 41 2    2    4   

No 11 51    45    56   

ALT     <0.001   0.451   <0.001

>40 U/L 10  36   12    38  

≤40 U/L 42 17   35    22  

AST      0.004   <0.001   0.033

>40 U/L 19 34   34    34  

≤40 U/L 33 19   13    26  

Tumor size (cm)      <0.001   <0.001
 

  0.096 

5 22 43   37   33  

≥5 30 10   10   27  

Secondary tumor     <0.001   <0.001   0.918
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Yes 42 14   11   48  

No 10  39   36   12  

Portal violation     0.118   0.006   0.179

Yes 3 8   12   8  

No 49 45   35   52  

Pathological grade     0.103   0.154    0.001

I  8 3   3   0  

II-IV 44 50   44   60  

Postoperative
treatment

    0.199   0.373   0.170

No 29 36   22   41  

Yes 23 17   25   19  

  

Table 2 

Univariate analysis of DFS and OS after HCC resection
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Table 3 

Multivariate analysis of disease-free survival rate and overall survival rate after HCC resection

Characteristic  DFS   OS  

  95.0% CI for Exp(B)  P 95.0% CI for Exp(B) P

  Lower Upper   Lower Upper  

NLR 0.647 1.525 0.975 - - -

BMI 0.972 1.008 0.264 0.976 0.996 0.005

AST 0.671 1.744 0.748 0.970 2.477 0.067

Tumor size   0.321 0.988 0.045 0.297 0.858 0.012

Secondary tumor  1.408 3.575 0.001 0.989 2.377 0.056

Portal violation    1.020 3.119 1.784 1.238 3.278 0.005

Drink 0.963 1.006 0.157 - - -

Table 4 

Univariate analysis of postoperative DFS and OS in patients with NBNC-NLR(-)-HCC
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Table 5

 Multivariate analysis of disease-free survival rate and overall survival rate after NBNC-HCC resection

Characteristic  DFS   OS  

  95.0% CI for Exp(B)  P 95.0% CI for Exp(B) P

  Lower Upper   Lower Upper  

NLR 1.233 7.080 0.015 - - -

AST 0.521 3.163 0.588 0.943 5.869 0.067

Tumor size   0.287 1.973 0.563 0.283 1.733 0.441

Secondary tumor  0.865 5.311 0.005 0.503 2.315 0.845

Portal violation    0.492 3.814 0.547 0.551 2.909 0.579

BMI 0.947 0.985 <0.001 0.924 0.973 <0.001
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Table 6 

The comparison between groups in terms of the DFS and OS

DFS(Month) 1 3 5 10

NBNC-NLR(-) 85.6 68.5 43.5 34.8

B-NLR(+) 33.1 30.3 27.3 16.4

NBNC-NLR(-) 85.6 68.5 43.5 34.8

NBNC-NLR(+) 42.3 32.2 - -

NBNC-NLR(-) 85.6 68.5 43.5 34.8

B-NLR(-) 51.5 35.9 24.6 0.08

OS(Month)        

NBNC-NLR(-) 56.9 50.8 46.5 31.0

B-NLR(+) 58.9 41.4 36.0 29.1

NBNC-NLR(-) 56.9 50.8 46.5 31.0

NBNC-NLR(+) 64.5 40.1 30.6 -

NBNC-NLR(-) 56.9 50.8 46.5 31.0

B-NLR(-) 81.2 58.2 52.2 43.0

 

Figures
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Figure 1

Flow chart of the screening process in this study. A total of 99 NBNC-HCC patients were selected from
2591 HCC patients who were treated at Sun Yat-sen University Cancer Center between January 1998 and
December 2007.
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Figure 2

The number of HCC patients who underwent postoperative treatment in the NBNC-NLR (+)/(-)-HCC and B-
NLR(+)/(-)-HCC groups.



Page 18/18

Figure 3

Comparison of the prognosis between the NBNC-NLR(-)-HCC patients and the other groups.


