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Purpose: This study was designed to evaluate the prognostic value of the combination of 

neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) (neutrophil/

platelet-to-lymphocyte ratio [NLR–PLR]) in patients with hepatocellular carcinoma (HCC) 

who receive transarterial chemoembolization (TACE) therapy.

Patients and methods: Data from 216 patients who were diagnosed with HCC after TACE 

therapy were retrospectively collected. R software was used to analyze the time-dependent 

receiver operating characteristic (ROC) curves and to compare the area under the ROC curves 

(AUROCs).

Results: The long-term survival rates were significantly higher for patients with lower values 

than those with higher values of NLR, PLR, and NLR–PLR. The mean overall survival decreased 

gradually with increases in the NLR–PLR score (P<0.0001). The AUROC values of the NLR–

PLR score were consistently higher than those of NLR and PLR.

Conclusion: This study showed that the NLR–PLR score might be a useful predictor for patients 

with HCC who receive TACE therapy.

Keywords: hepatocellular carcinoma, transarterial chemoembolization, neutrophil/platelet-

to-lymphocyte ratio

Introduction
Hepatocellular carcinoma (HCC) is one of the most common and aggressive malig-

nancies and is the third most lethal of all human cancers.1 Curative approaches, such 

as hepatic resection, liver transplantation, and radio-frequency ablation, are the rec-

ommended treatment modalities for early HCC.2–4 However, the majority of patients 

with HCC is diagnosed at an intermediate to advanced stages. Transarterial chemo-

embolization (TACE) and sorafenib are recommended for these patients, respectively, 

according to the Barcelona Clinic Liver Cancer (BCLC) staging classification, adopted 

by the American Association for the Study of Liver Disease and European Association 

for the Study of the Liver guidelines.5,6 Moreover, it was shown that the efficacy of 

sorafenib treatment was limited and costly.7 Therefore, rather than sorafenib, TACE 

was the most frequent first-line treatment for patients with BCLC stage C disease in 

real-life clinical practice for the management of HCC.8 In this study, TACE, which 
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delivers chemotherapeutic drugs to the tumor while blocking 

tumor-feeding arteries, is used for patients with intermediate 

to advanced stages HCC.9,10

Several reports have highlighted prognostic indicators for 

patients with HCC, including serum α-fetoprotein (AFP), 

tumor size, vascular invasion, and extrahepatic spread.11 

However, the heterogeneity of the study populations led to 

variation. What is more, these indicators may not be specific 

risk factors for HCC patients who receive TACE therapy, 

which would indicate whether a given patient could benefit 

from this treatment and stratify patients according to their 

risk levels. Thus, the search for an effective biomarker that 

can be used to precisely predict the disease prognosis and to 

inform an optimal personalized treatment strategy is neces-

sary and urgent to improve clinical outcomes.

In 1863, the close relationship between inflamma-

tion and malignancy was first described by Virchow, who 

observed the presence of leukocytes in tumor tissue;12,13 

since this discovery, accumulated evidence has indicated 

that the presence of a systemic inflammatory response and 

malnutrition is associated with a poor prognosis for various 

malignancies.14,15 Moreover, the prognostic value of the 

systemic inflammatory response in patients with various 

cancers can be reflected by the combination of hematologi-

cal components. The neutrophil-to-lymphocyte ratio (NLR) 

and the platelet-to-lymphocyte ratio (PLR) have been widely 

used as evaluation tools for the inflammatory and immune 

responses and are reportedly prognostic factors in various 

malignancies.16–18 Furthermore, higher values of NLR and 

PLR are associated with unfavorable clinical features in 

patients with HCC.19–22 However, few reports have addressed 

the relationship between the combination of NLR and PLR 

and the prognosis of patients with HCC who received TACE 

therapy. In this study, we aimed to elucidate the prognostic 

impact of the combination of NLR and PLR for patients with 

HCC who received TACE therapy.

Patients and methods
Patients
Consecutive patients who were newly diagnosed with HCC 

after TACE therapy performed between January 2007 and 

July 2015 at the Department of Hepatobiliary and Pancre-

atic Surgery of Sun Yat-sen University Cancer Center were 

enrolled in this study. All patients with HCC included in this 

study were categorized as BCLC stage B and C in this study. 

The criteria for inclusion were as follows: 1) treatment with 

TACE as the initial therapy; 2) three courses of TACE treat-

ment; and 3) Child-Pugh A or B liver function. Exclusion 

criteria included the following: 1) treatments such as hepatic 

resection, liver transplantation, radio-frequency treatment, or 

other HCC treatments before or after TACE; 2) Child-Pugh C 

liver function; 3) inadequate renal function (serum creatinine 

and serum blood urea nitrogen > the upper limit of normal); 

4) obstructive jaundice; 5) diagnosis of second tumors; or 

6) lost to follow-up. This study was approved by the Institu-

tional Review Board of the Sun Yat-sen University Cancer 

Center. All procedures performed in studies involving human 

participants were in accordance with the ethical standards of 

the institutional and/or national research committee and with 

the Declaration of Helsinki 1964 and its later amendments or 

comparable ethical standards. Written informed consent was 

obtained from all individual participants included in the study.

Clinical data collection
All clinical and radiological data were retrieved from 

medical records. Hematologic examination and imaging 

examinations, including AFP, liver ultrasonography, contrast-

enhanced dynamic computed tomography (CT), magnetic 

resonance imaging (MRI), and hepatic arterial angiography, 

were used in the clinical diagnosis. The diagnosis of HCC 

was established on the typical features of HCC identified by 

two radiological images or one radiological image combined 

with the elevated AFP level (≥400 ng/mL) or pathologic 

evidence.23

Clinical and radiological parameters, including age, gen-

der, white blood cell count, platelet (PLT) count, neutrophil 

cell count, lymphocyte cell count, PLT count, AFP, alanine 

transaminase, aspartate aminotransferase (AST), total bili-

rubin, ALP, gamma-glutamyl transpeptidase (GGT), albumin 

(ALB), C-reactive protein (CRP), hepatitis B surface antigen 

(HBsAg), NLR, PLR, hepatitis B virus DNA load, tumor 

diameter, tumor number, vascular invasion, HBV infection, 

performance status, BCLC stage, and Cancer of the Liver 

Italian Program (CLIP) score were measured and analyzed. 

Clinical and radiological data were retrieved at the time of 

diagnosis before the initial TACE was initiated. Vascular 

invasion was defined as the presence of thrombus adjacent 

to the tumor in the portal system or the hepatic vein system 

with a vague boundary that was confirmed by at least two 

imaging modalities in this study.24 Apart from NLR and PLR, 

several inflammation-based factors have also been explored, 

including the combination of CRP and white cell count as 

the prognostic index (PI),25 a combination of serum CRP and 

ALB in the modified Glasgow Prognostic Score (mGPS),26 

and a combination of ALB and lymphocyte count in the 

prognostic nutritional index (PNI).21
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Treatment procedure
Three courses of uniform treatment protocols were performed 

for each patient. The Seldinger technique was used, as previ-

ously reported.27 Three hundred milligrams of carboplatin 

(Bristol-Myers Squibb, New York, NY, USA), 50 mg of epi-

rubicin (Pharmorubicin, Pfizer, Wuxi, Jiangsu, P. R. China), 

and 6 mg of mitomycin (Zhejiang Hisun Pharmaceutical Co. 

Ltd., Taizhou, Zhejiang, P. R. China) were used in conven-

tional chemoembolization. The delivered dose of Lipiodol 

(Lipiodol Ultra-Fluide; Andre Guerbet Laboratories, France) 

was determined in accordance with the location, size, and 

number of tumors, ranging from 5 to 30 mL.

Follow-up
Patients were followed up at least once every 2 months during 

the first years and once every 3 months thereafter. The AFP 

test, liver ultrasonography, CT, and MRI were selectively 

performed as needed. Overall survival (OS) was defined as 

the duration (in days) from the date of the first TACE until 

death or last follow-up in this study. The median follow-up 

period was 431.11 days.

statistical analysis
Statistical analysis was performed using SPSS version 

22 (SPSS Inc., Chicago, IL, USA). Continuous data are 

expressed as the means and ranges, and categorical data are 

shown as frequencies and proportions. Student’s t-test was 

used to compare continuous variables. The chi-squared test 

and Fisher’s exact test were used to compare the categorical 

variables.

Univariate and multivariate analyses were performed to 

assess the significance of the differences in the clinical or 

radiological data. The associated 95% CI was calculated. The 

Kaplan–Meier method was used to analyze OS. Significant 

differences between the groups were identified using the log-

rank test. The survival curves were performed using MedCalc 

software version 11.4.2.0 (http://www.medcalc.be). A two 

tailed P-value <0.05 was considered statistically significant.

NLR or PLR was estimated by dividing an absolute 

neutrophil or PLT count by an absolute lymphocyte count 

which were obtained within 1 week before the initial TACE. 

Time-dependent receiver operating characteristic (ROC) 

curves were performed for the assessability of both NLR 

and PLR to predict long-term survival and to determine the 

optimal cutoff value for these two variables.28,29 The analyses 

of ROC curves and comparisons of the areas under the ROC 

curves (AUROCs) were performed using R software version 

3.2.2 (The R Foundation for Statistical Computing, Vienna, 

Austria. http://www.r-project.org) with the “survival ROC” 

package and the “survival ROC.C” package.

Results
Optimal cutoff values for the variables
The NLR and PLR were calculated by dividing the neutrophil 

or PLT counts by the lymphocyte counts. The mean values of 

the neutrophil, PLT, and lymphocyte counts were 4.26×109/L, 

194.37×109/L, and 1.61×109/L, respectively. The analysis of 

the time-dependent ROC was used to decide the optimal cut-

off values for the NLR and PLR, which were 1.77 and 94.62, 

respectively, along with the strongest Youden index for the OS 

prediction. The threshold for each clinical and radiological 

dataset was utilized as the cutoff values for these variables.

Patient characteristics
A total of 216 patients who were newly diagnosed with HCC 

and had received TACE as the initial therapy were included 

in this study. There were 200 male (92.6%) and 16 female 

(7.4%) patients with a median age of 53 years in the whole 

study cohort. Enlarged tumors and multiple tumors were 

common in this study. Additionally, 30.3% of the patients 

had vascular invasion, and 5.5% of the patients were sorted 

into the metastatic tumor group. Hepatitis B infection was 

the most common cause of HCC, and HBsAg was positive 

in ~97.2% of the enrolled patients. Most patients had good 

reserve liver function with Child-Pugh A and good perfor-

mance status, with scores of 0–1 (Table 1). Elevated scores 

of neutrophil/platelet-to-lymphocyte ratio (NLR–PLR) were 

more frequently observed in HCC patients of BCLC stage C 

or high values of CLIP scores, while no differences in values 

of NLR–PLR were observed in relation to BCLC stages or 

CLIP scores (P>0.05).

NLR and PLR were divided into two groups: <1.77 and 

≥1.77 for NLR and <94.62 and ≥94.62 for PLR. Among the 

216 patients, an elevated NLR or PLR was observed in 167 

(77.3%) patients or 141 (65.3%) patients, respectively. When 

NLR was combined with PLR, combined NLR–PLR was 

generated. According to NLR–PLR, patients were assigned 

different scores: patients with NLR <1.77 and PLR <94.62 

were assigned a score of 1; patients with NLR <1.77 and PLR 

≥94.62 or NLR ≥1.77 and PLR <94.62 were assigned a score 

of 2; and patients with NLR ≥1.77 and PLR ≥94.62 were 

assigned a score of 3. It was shown that a higher NLR–PLR 

score was associated with elevated CRP (P<0.001), elevated 

ALP (P=0.021), and a larger tumor size (P<0.001; Table 1). 

In addition, the correlations of inflammation parameters were 

also conducted. As shown in Table 2, there were significantly 
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positive correlations between NLR–PLR and NLR, PLR, 

PI, mGPS, and CRP. In contrast, a significantly negative 

correlation was also observed between NLR–PLR and PNI 

(P<0.05, Table 2).

Table 1 Relationship between clinic and radiological factors and nlR–PlR score

Characteristic Parameter N NLR–PLR score P-value

1 2 3

Total 216 34 56 126
age (years) <60 158 26 40 92 0.871

≥60 58 8 16 34
gender Males 200 31 53 116 0.781

Females 16 3 3 10
WBC (×109/l) <10 215 34 56 125 0.699

≥10 1 0 0 1
CRP (mg/l) <8 112 27 38 47 <0.001

≥8 104 7 18 79
alT (U/l) <40 83 12 21 50 0.885

≥40 133 22 35 76
asT (U/l) <45 64 11 23 30 0.058

≥45 152 23 33 96
alB (g/l) <35 28 4 7 17 0.958

≥35 188 30 49 109
TBil (mmol/l) <20.5 169 25 43 101 0.675

≥20.5 47 9 13 25
alP (U/l) <100 65 12 24 29 0.021

≥100 151 22 32 97
ggT (U/l) <50 24 6 8 10 0.189

≥50 192 28 48 116
aFP (ng/ml) <400 116 20 34 62 0.288

≥400 100 14 22 64
hBV-Dna (iU/ml) <100 54 8 13 33 0.892

≥100 162 26 43 93
Tumor diameter (cm) <5 39 12 16 11 <0.001

≥5 177 22 40 115
Tumor number single 39 2 9 28 0.081

Multiple 177 32 47 98
Vascular invasion absent 133 25 37 71 0.136

Present 83 9 19 55
hBV infection absent 6 0 3 3 0.298

Present 210 34 53 123
Child-Pugh 
classification

a 168 30 45 93 0.172
B 48 4 11 33

Performance status 0–1 193 33 50 110 0.536
2 23 1 6 16

BClC stage B 36 6 12 18 0.484
C 180 28 44 108

CliP score 1 56 10 13 33 0.203
2 60 12 11 37
3 75 11 26 38
4 25 1 6 18

Abbreviations: aFP, α-fetoprotein; alB, albumin; alT, alanine transaminase; asT, aspartate aminotransferase; BClC, Barcelona Clinic liver Cancer; CliP, Cancer of the 
liver italian Program; CRP, C-reactive protein; ggT, gamma-glutamyl transpeptidase; hBV-Dna, hepatitis B virus Dna; nlR–PlR, neutrophil/platelet-to-lymphocyte ratio; 
TBil, total bilirubin; WBC, white blood cell count.

Os and prognostic factors
The estimated 1-, 2-, and 3-year OS rates for all patients were 

61.3%, 44.2%, and 40.5%, respectively. The median OS was 

17 months. The long-term survival rates were significantly 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Cancer Management and Research 2019:11 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1395

he et al

higher for patients with lower values of NLR than for patients 

with higher values of NLR (P<0.0001, Figure 1A). Patients 

with PLR <94.62 also had better long-term survival than 

patients with PLR ≥94.62 (P=0.0022, Figure 1B). The mean 

OS decreased gradually along with increasing NLR–PLR. 

Moreover, the long-term survival rates of patients were sig-

nificantly stratified by NLR–PLR scores. The 3-year OS rates 

of patients with NLR–PLR scores of 1, 2, and 3 were 64.3%, 

27.3%, and 17.2%, respectively (P<0.0001, Figure 1C).

In the univariate survival analysis, the NLR–PLR score 

(HR, 1.85; 95% CI, 1.41–2.42; P<0.001) was significantly 

associated with OS. Other significant prognostic param-

eters included the CRP, AST, ALB, ALP, GGT, AFP, tumor 

Table 2 Correlations of inflammation parameters for HCC patients after TACE therapy

Characteristic NLR PLR NLR–PLR PI mGPS PNI CRP

nlR r 1.000 0.394 0.760 0.279 0.289 –0.368 0.369
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

PlR r 0.394 1.000 0.879 0.295 0.289 –0.271 0.366
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

nlR–PlR r 0.760 0.879 1.000 0.353 0.353 –0.390 0.449
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Pi r 0.279 0.295 0.353 1.000 0.972 –0.289 0.867
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

mgPs r 0.289 0.289 0.353 0.972 1.000 –0.324 0.861
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Pni r –0.192 –0.127 –0.195 –0.210 –0.252 1.000 –0.225
P 0.005 0.062 0.004 0.002 <0.001 0.001

CRP r 0.369 0.366 0.449 0.867 0.861 –0.329 1.000
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Abbreviations: CRP, C-reactive protein; HCC, hepatocellular carcinoma; mGPS, modified Glasgow Prognostic Score; NLR, neutrophil to lymphocyte ratio; NLR–PLR, 
neutrophil/platelet-to-lymphocyte ratio; Pi, prognostic index; PlR, platelet-to-lymphocyte ratio; Pni, prognostic nutritional index; TaCe, transarterial chemoembolization.

Figure 1 Kaplan–Meier curves for OS in patients who were diagnosed with HCC after TACE therapy; patients were stratified according to the inflammation-based 
prognostic scores.
Note: (A) nlR; (B) PlR; and (C) nlR–PlR.
Abbreviations: hCC, hepatocellular carcinoma; nlR, neutrophil-to-lymphocyte ratio; nlR–PlR, neutrophil/platelet-to-lymphocyte ratio; Os, overall survival; PlR, 
platelet-to-lymphocyte ratio; TaCe, transarterial chemoembolization.
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 diameter, and vascular invasion (Table 3). After the multi-

variate Cox proportional hazards analysis, we found that the 

pretreatment NLR–PLR score (HR, 1.33; 95% CI, 1.00–1.77; 

P=0.045), the pretreatment AFP levels (HR, 1.68; 95% CI, 

1.18–2.40; P=0.004), the tumor diameter (HR, 6.77; 95% 

CI, 2.43–18.44; P<0.001), and vascular invasion (HR, 2.03; 

95% CI, 1.43–2.88; P<0.001) were independent predictors 

of OS (Table 3).

Prognostic value of the nlR–PlR score
Additionally, the prognostic capacities of the NLR, PLR, and 

NLR–PLR scores were compared by analyzing the AUROC 

values to show whether the NLR–PLR score was at least 
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equivalent or superior to the NLR or PLR scores. The ROC 

curves for OS prediction were calculated for the patients at 1, 

2, and 3 years of follow-up (Figure 2). As shown in Table 4, 

the AUROC values of the NLR–PLR score were consistently 

higher than those of NLR and PLR. The NLR–PLR score 

showed a better distinguishing power for predicting the 

prognosis of patients with HCC who were treated with TACE 

compared with NLR or PLR alone. The NLR–PLR score 

divided patients into subgroups more precisely.

Discussion
This study demonstrated that increased pretreatment NLR, 

PLR, and NLR–PLR scores predicted an unfavorable prog-

nosis for OS in patients who were diagnosed with HCC and 

had received TACE therapy. Additionally, similar to previous 

studies,21,30,31 the NLR–PLR score had superior discrimina-

tive capacity for predicting prognosis compared with NLR 

or PLR.

Accumulated evidence shows that the systemic inflamma-

tory response is associated with poor prognosis in multiple 

types of cancers.32–34 Several epidemiological studies have 

suggested that chronic inflammation may cause various 

malignancies.33 Moreover, HCC not only develops at sites 

of inflammation caused by the hepatitis B virus infection35,36 

Table 3 Univariate and multivariate analyses of Os in the study cohort

Characteristic Parameter Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P

age <60/60 0.94 (0.64–1.38) 0.749 ni
gender Male/female 1.03 (0.55–1.90) 0.931 ni
WBC (×109/l) <10/≥10 0.46 (0.15–1.44) 0.182 ni

neutrophil (×109/l) <6.3/≥6.3 1.11 (0.667–1.85) 0.684 ni

lymphocyte (×109/l) <3.2/≥3.2 0.05 (0.00–209.71) 0.479 ni

PlT (×109/l) <100/100–300/≥300 1.08 (0.75–1.57) 0.669 ni
CRP (mg/l) <8/≥8 2.66 (1.85–3.82) <0.001 1.48 (0.98–2.21) 0.060
alT (U/l) <40/≥40 1.28 (0.90–1.83) 0.171 ni
asT (U/l) <45/≥45 2.19 (1.44–3.32) <0.001 0.94 (0.60–1.48) 0.791
alB (g/l) <35/≥35 0.62 (0.40–0.97) 0.036 0.74 (0.47–1.18) 0.217
TBil (mmol/l) <20.5/≥20.5 1.43 (0.97–2.12) 0.073 ni
alP (U/l) <100/≥100 1.95 (1.30–2.90) 0.001 1.20 (0.79–1.83) 0.393
ggT (U/l) <50/≥50 2.84 (1.39–5.82) 0.004 1.08 (0.51–2.32) 0.836
aFP (ng/ml) <400/≥400 2.17 (1.54–3.05) <0.001 1.68 (1.18–2.40) 0.004
hBV-Dna (iU/ml) <100/≥100 0.97 (0.66–1.43) 0.866 ni
Tumor diameter (cm) <5/≥5 11.73 (4.33–31.76) <0.001 6.77 (2.43–18.84) <0.001
Tumor number single/multiple 1.53 (0.95–2.46) 0.081 ni
Vascular invasion absent/present 2.44 (1.74–3.43) <0.001 2.03 (1.43–2.88) <0.001
hBV infection absent/present 0.49 (0.197–1.20) 0.116 ni
nlR–PlR 1/2/3 1.85 (1.41–2.42) <0.001 1.33 (1.00–1.77) 0.045

Abbreviations: aFP, α-fetoprotein; alB, albumin; alT, alanine transaminase; asT, aspartate aminotransferase; CRP, C-reactive protein; ggT, gamma-glutamyl 
transpeptidase; hBV-Dna, hepatitis B virus Dna; ni, not included; nlR–PlR, neutrophil/platelet-to-lymphocyte ratio; PlT, platelet; Os, overall survival; TBil, total bilirubin; 
WBC, white blood cell count.

but also triggers regional inflammatory responses, which 

release inflammatory cytokines that promote the formation 

of an inflammatory microenvironment around the tumor.32,37,38 

Multiple reports39–41 have argued that the chemicals and 

embolization agent in TACE can stimulate lymphocytes to 

become active. Furthermore, TACE treatment can sensitize 

p53-negative HCC cells to the cytotoxic effects of cisplatin 

and can result in increased HCC cell death.42 Synergistic 

cytotoxic effects in vitro and significant inhibition of tumor 

growth in vivo were observed in preclinical HCC models 

when TACE was administered.21,43 Peripheral inflammatory 

cells (ie, lymphocytes, neutrophils, and PLTs) were associ-

ated with the progression and prognosis of various types of 

cancer. Additionally, the NLR, PLR, and NLR–PLR scores, 

which represent the systematic inflammatory response, have 

potential value as prognostic factors for patients with HCC 

who received TACE therapy.

Inflammatory processes in the tumor microenvironment 

play important roles in tumor cell proliferation and cancer 

prognosis. The growth and survival factors that are released 

from inflammatory cells can stimulate tumor formation, 

progression, angiogenesis, invasion, and metastasis.44,45 The 

paradoxical roles of lymphocyte immune cells and circulat-

ing neutrophils in the inflammatory processes act as crucial 
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opposing regulators in cancer occurrence.46 Neutrophils, 

which are a major component of the leukocyte popula-

tion, produce pro-angiogenic factors, including vascular 

 endothelial growth factors (VEGFs), to stimulate tumor 

development and progression.32 This phenomenon is partly 

explained by the upregulation of cyclooxygenase-2 or the 

suppression of an antitumor adaptive immune response.47–49 

Similarly, an elevated PLT level can increase the production 

of VEGF, increasing angiogenesis and promoting tumor 

growth.50 However, lymphocytes are important components in 

cancer immune surveillance and can suppress tumor matura-

tion.51 A decreased lymphocyte count is associated with an 

insufficient immunologic reaction to the tumor, which con-

sequently enables tumor progression and metastasis.52 Addi-

tionally, several studies have suggested that adaptive immune 

cells, such as B-lymphocytes, CD8+cytotoxic T-lymphocytes, 

Figure 2 Comparisons of the AUROC values for OS stratified by the inflammation-based prognostic scores at 1-year (A), 2-year (B), and 3-year (C).
Abbreviations: aUROC, area under the ROC curves; nlR, neutrophil-to-lymphocyte ratio; nlR–PlR, neutrophil/platelet-to-lymphocyte ratio; PlR, platelet-to-lymphocyte 
ratio; Os, overall survival.
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Table 4 Comparison of the aUROC values among the nlR, 
PlR, and nlR–PlR scores

Inflammation- 
based score

Time

1-year 2-year 3-year

nlR 0.643 0.637 0.669
PlR 0.572 0.589 0.606
nlR–PlR 0.644 0.653 0.681

Abbreviations: aUROC, area under the ROC curves; nlR, neutrophil-to-
lymphocyte ratio; nlR–PlR, neutrophil/platelet-to-lymphocyte ratio; PlR, platelet-
to-lymphocyte ratio.
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and CD4+ helper T-lymphocytes, play extremely important 

roles in the modulation of cancer development through tumor 

cell lysis.46,53

The NLR and PLR values are determined from the neutro-

phil and PLT counts, respectively, relative to the lymphocyte 

count, and these measurements may reflect inflammation and 

the immune response during tumor formation. An elevated 

NLR or PLR may reflect the presence of a chronic systemic 

inflammatory response. Patients with high values of NLR 

or PLR are relatively lymphocytopenic resulting in a poorer 

lymphocyte-mediated immune response to malignancy and 

therefore an increased potential for tumor recurrence and 

reduced survival. Numerous reports have demonstrated that 

NLR and PLR are useful for predicting the prognosis of vari-

ous types of tumor.30 Moreover, cross-sectional studies have 

revealed that an elevated NLR or PLR is closely associated 

with poor survival,14,20 which is consistent with the findings 

of our study.

In addition, we found that an elevated NLR–PLR score 

was associated with increased tumor size, which showed 

that the inflammation-based prognostic score paralleled 

tumor progression. Additionally, an elevated AFP level, an 

enlarged tumor, and vascular invasion were also associated 

with poor OS by multivariate analysis in our study, which 

is consistent with previous studies.54 Apart from AFP, 

tumor size, and vascular invasion, the NLR–PLR score was 

identified as an independent indicator for OS. Moreover, 

significantly associations were shown between NLR–PLR 

and other inflammation-based factors, including PI, mGPS 

and PNI,21,25,26 which were associated with indexes, such as 

ALB, CRP, and ALP.55–57 It was also indicated that an elevated 

NLR–PLR score was also associated with elevated CRP and 

elevated ALP in this study. However, CRP and ALP were both 

excluded after the multivariate analysis, indicating that the 

NLR–PLR score was a more powerful predictor than CRP 

and ALP and was representative as an inflammation-based 

prognostic factor in patients with HCC, compared with other 

inflammation-based factors. There were some previous stud-

ies which focused on inflammation-based factors,58,59 such 

as NLR and PLR in HCC patients after TACE therapy, while 

they only discussed the prognostic effect of a single factor. 

Similarly, in our study, the Kaplan–Meier analysis showed 

that elevated NLR or PLR was associated with poor OS, 

these parameters were suboptimal for predicting OS. The 

NLR–PLR score divided the patients into subgroups more 

accurately in Kaplan–Meier survival analysis. Compared with 

values of AUROC in similar studies, a higher value for NLR–

PLR scores indicated that the combined effect was greater 

than the individual effect of either variable alone. Another 

strength of our study was that it comprised a patients group 

whose management and follow-up were relatively homog-

enous. Excluding patients who received other treatments 

was important in removing potential confounders. Although 

a body of evidence existed suggesting that a high NLR or 

PLR was associated with adverse prognoses of patients with 

HCC, to date no reports focused on the combination of NLR 

and PLR targeting specific therapies in patients with HCC. 

The combined results of the AUROC and Kaplan–Meier 

survival curves strongly support the prognostic value of the 

NLR–PLR score in patients with HCC after TACE therapy 

for the first time. Further research is needed to evaluate the 

value of NLR–PLR in other patients groups with HCC and 

attempt independent validation of NLR–PLR for patient risk 

stratification.

study limitations
This study has several limitations. First, this retrospective 

analysis relied on a single institutional dataset of HCC 

patients who were treated with TACE and there was no exter-

nal validation for our study. The geographic and institutional 

heterogeneity that existed among these patients might affect 

the results of the study. Second, there might be other reason-

able cutoff values for variables from other studies. Therefore, 

a large-scale prospective validation study is needed to confirm 

these results.

Conclusion
The predictive powers of NLR, PLR, and NLR–PLR were 

compared in patients with HCC after TACE therapy in this 

study. To the best of our knowledge, this study is the first to 

reveal that the NLR–PLR score can predict the prognosis of 

HCC for patients who receive TACE therapy. The NLR–PLR 

score is a routine parameter that is easily available and well 

standardized, and an elevated NLR–PLR score might cor-

relate with a more aggressive disease phenotype. Thus, the 

NLR–PLR score might provide evidence for individualized 

treatment.
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