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Abstract. The tumor microenvironment of hepatocellular 
carcinoma (HCC) is a complex system, involving mutual 
promotion and inhibition between cells and molecules. It 
results in alterations to inflammatory‑associated factors, 
including a decrease in interleukin (IL)‑2 and an increase in 
tumor necrosis factor, together with a characteristic elevation 
of IL‑6. Following the synthesis and release of IL‑6, HCC is 
stimulated through IL‑6 binding to the IL‑6 receptor (IL‑6R). 
In the present study, immunohistochemistry was performed 
to investigate the expression levels of IL‑6 and IL‑6R in 
92 patients with HCC, and the association between IL‑6/IL‑6R 
expression levels and tumor recurrence was examined. Notably 
increased expression levels of IL‑6 and IL‑6R were observed in 
the HCC microenvironment, and recurrence occurred earlier 
in patients with high IL‑6/IL‑6R expression levels compared 
with those with low expression levels (P<0.05). However, 
there was no significant difference in overall survival between 
patients in the two groups (P>0.05). Platelet levels <100x109/l, 
tumor‑node‑metastasis stage IIIa and high expression levels 
of IL‑6/IL‑6R were independent risk factors for postoperative 
recurrence (P<0.05). The present study proposed that high 
IL‑6 and IL‑6R expression in the HCC microenvironment 
promotes postoperative tumor recurrence, suggesting that 

these may be potential predictors of recurrence, and may be 
used as possible therapeutic targets to enhance the long‑term 
survival of patients.

Introduction

Hepatocellular carcinoma (HCC) is the sixth most common 
malignancy in the world, and its morbidity and mortality rates 
are ranked fourth and third, respectively, in China (1). Therefore, 
HCC is a serious public health concern (2). Progress has been 
made in the treatment of HCC, and the 5‑year survival rate is 
now ~70% following early liver resection or liver transplanta-
tion. However, >80% of patients experience tumor recurrence 
following surgery, and relapse frequently reflects a lack of 
effective adjuvant therapy, making patient prognosis following 
surgical excision unsatisfactory (3,4). Therefore, identifying 
novel indicators to prevent postoperative HCC recurrence and 
improve long‑term survival is urgently required.

 The occurrence and development of HCC are closely asso-
ciated with the tumor microenvironment. Numerous reports 
have demonstrated the role of tumor‑associated macrophages 
(TAMs) in promoting tumor blood vessel growth, lymphangio-
genesis, immune suppression and other mechanisms in tumor 
progression (5,6). TAMs‑M1 secrete interleukin (IL)‑1β, IL‑6 
and tumor necrosis factor‑α, and exert their antitumor effects 
by presenting tumor antigens to cytotoxic T lymphocytes (7,8). 
TAMs‑M2 inhibit the immune response of tumor cells via the 
action of cytokines, including IL‑4, IL‑13, IL‑10 and prosta-
glandin E2 in the tumor microenvironment. Additionally, the 
release of IL‑10, IL‑6 and transforming growth factor may 
directly or indirectly promote tumor angiogenesis, growth and 
metastasis (9,10).

 The role of IL‑6 in HCC is controversial. Yang et al (11) 
observed that lower levels of IL‑6 expression in HCC prolonged 
overall survival (OS) and reduced the likelihood of tumor recur-
rence. However, Cho et al (12) reported that high levels of serum 
IL‑6 in patients with HCC predicted long‑term disease‑free 
survival (DFS). Although IL‑6 is closely associated with the 
occurrence, development and recurrence of HCC, these discrep-
ancies indicate that the function of IL‑6 in HCC requires further 
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study. Additionally, the majority of studies have investigated the 
association between HCC prognosis and serum IL‑6 levels, as 
opposed to tissue IL‑6 levels (13,14). Following its synthesis and 
release, IL‑6 binds to IL‑6R on the surface of HCC cells (15). 
Therefore, in the present study, immunohistochemistry (IHC) 
was used to detect the levels of IL‑6 and IL‑6R in the tumor 
tissue of 92  patients with HCC. The association between 
IL‑6 levels in tumor tissue and postoperative recurrence was 
analyzed. The current study may provide the basis for an evalu-
ation of postoperative recurrence in patients with HCC.

Materials and methods

Patient information. Paraffin‑embedded specimens that had 
been surgically removed from 92 patients with HCC, between 
January 2000 and December 2012 at the Department of 
Hepatobiliary and Pancreatic Surgery, The Affiliated Hospital 
of Qingdao University (Qingdao, China), were retrospectively 
collected. The patients comprised 75 males and 17 females (male: 
female, 4.41:1), aged 31‑83 years (median age, 55.27 years). 
Inclusion criteria were: i) A postoperative pathological diag-
nosis of HCC; and ii) tumor‑node‑metastasis (TNM) staging 
TnN0M0. Exclusion criteria were: i) Anti‑cancer treatment 
prior to surgery; ii) serious complications or mortality within 
30 days post‑surgery; iii) non‑tumor associated mortality; and 
iv) incomplete clinical, pathological, or surgical data. According 
to the American Joint Committee on Cancer (7th edition) staging 
system (16), patients were divided into TNM stage I (n=80), stage 
II (n=5) and stage IIIa (n=7). According to the World Health 
Organization classification of tumor histological grade, tumors 
were classed as well differentiated (n=9), moderately differenti-
ated (n=61), or poorly differentiated (n=22). The classification of 
liver function using Child‑Pugh scoring grouped 89 cases into 
A grade, and three cases into B grade. The Ethics Committee 
of The Affiliated Hospital of Qingdao University approved the 
present study. Written informed consent was obtained from all 
patients.

IHC. Pathological specimens from 92 HCC tissue samples were 
fixed in 4% neutral formaldehyde solution at room temperature 
for 24 h, embedded in paraffin and sliced into 4‑mm sections. 
Paraffin was removed with xylene (15 min; Shanghai Macklin 
Biochemical Co., Ltd, Shanghai, China) and the sections were 
rehydrated through a graded alcohol series (anhydrous ethanol 
I, 5 min; anhydrous ethanol II, 5 min; 95% ethanol, 3 min; 
90% ethanol, 3 min; 80% ethanol, 2 min; and 70% ethanol, 
2 min) (Shanghai Macklin Biochemical Co., Ltd, Shanghai, 
China). Following antigen retrieval with 10 mM citrate buffer 
(pH 6; Beijing Jimei Biotechnology Co., Ltd., Beijing, China) 
at 100˚C for 10‑15 min, endogenous peroxidase activity was 
blocked with 3% hydrogen peroxide for 10  min at 37˚C. 
Subsequently, the tissue sections were incubated with rabbit 
polyclonal antibodies against human IL‑6 (1:500 dilution; 
cat. no. Ab9324; Abcam, Cambridge, MA, USA) or IL‑6R 
(1:200 dilution; cat. no. Ab128008; Abcam), overnight at 4˚C 
in a humidified chamber. The MaxVision kit (Fuzhou Maixin 
Biotechnology Development Co., Ltd., Fujian, China) was 
used to detect primary antibodies, and the color was developed 
using 3,3'‑diaminobenzidine chromogen substrate for 10 min 
at room temperature, and counterstained with hematoxylin at 

room temperature for 1 min. Tissue sections were dehydrated 
in graded ethanol, cleared and finally mounted.

IHC evaluation. Two pathologists, who were blinded to the 
clinical data, interpreted the results simultaneously. If the 
interpretations were different, the results were discussed with 
a third party until a consensus was reached. Under an optical 
microscope, positively stained cells displayed yellow or brown 
coloring in the cytoplasm. A total of ten fields were observed 
under high magnification (X400), and the percentage of positive 
cells was calculated. Cells without coloring scored 0, while those 
displaying light yellow, brown and tan scored 1, 2 and 3 points, 
respectively. A second score was obtained by determining the 
percentage of positive cells: <5%, ≥5%, ≥26%, ≥51% and ≥75% 
scored 0, 1, 2, 3 and 4 points, respectively. The two scores were 
summed, and a total of ≤4 represented low expression levels, 
while a score of >4 represented high expression levels. All 
patients were divided into high or low groups according to the 
results from the IHC. Patients with high expression levels of IL‑6 
and IL‑6R were classified as the high expression group, while 
those with low expression levels of IL‑6 and IL‑6R, high IL‑6 
and low IL‑6R, or low IL‑6 and high IL‑6R expression levels 
were designated as the low expression group. Representative 
figures are displayed in Fig. 1. 

Patient follow‑up. Close follow‑up was performed for all 
cases that met the inclusion criteria. Follow‑up took the form 
of outpatient visits, telephone calls, or correspondence. For 
the first 2 years following the review, follow‑up took place 
every 3 months. For the subsequent 3 years, follow‑up took 
place every 6  months; thereafter, an annual review took 
place. Reviews included an α‑fetoprotein liver function test, 
abdominal ultrasound and chest radiography. If necessary, 
enhanced CT or magnetic resonance imaging were performed 
together with biopsy and other tests. Recurrence was defined 
as the confirmation of new or intrahepatic lesions by imaging 
studies or biopsy. The DFS time was defined as the time from 
surgery until recurrence or the end of follow‑up. The OS time 
was defined as the time from surgery until mortality or the end 
of follow‑up. DFS and OS were calculated on a monthly basis, 
and the follow‑up deadline was March 2017.

Statistical analysis. All statistical analyses were performed 
using SPSS software version 19.0 (IBM Corp., Armonk, NY, 
USA). The χ2 test, continuous correction χ2 test and Fisher's 
exact test were used to analyze the association between 
IL‑6/IL‑6R expression and clinicopathological characteristics. 
DFS and OS were assessed using Kaplan‑Meier curves. The 
log‑rank test was used to compare the expression of IL‑6/IL‑6R 
with recurrence and survival. The Cox proportional hazards 
model was used to screen variables for unilateral and multi-
variate analysis of HCC recurrence. A two‑sided P<0.05 was 
considered to indicate a statistically significant difference.

Results

Association between the expression levels of IL‑6/IL‑6R in a 
HCC microenvironment and clinicopathological character‑
istics. The expression levels of IL‑6 and IL‑6R were detected 
by IHC. A proportion of interstitial cells were weakly stained 
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with highly diffused or diffused brown granules (Fig. 1). High 
expression levels of IL‑6 and IL‑6R was detected in 22.8% 
(21/92) of HCC tissues. The associations between IL‑6/IL‑6R 
expression in the HCC microenvironment and various 
clinicopathological characteristics of patients with HCC were 
analyzed by the χ2 test, as displayed in Table I. No significant 
associations were observed between IL‑6/IL‑6R expression 
and sex, age or liver cirrhosis (P=0.128, 0.606 and 0.439, 
respectively; Table I).

Association between the expression levels of IL‑6/IL‑6R and 
postoperative prognosis. The average follow‑up time was 
44.05±24.27 months (range, 4‑114.5 months), and the 1‑, 3‑ and 
5‑year DFS rates were 48.91, 32.61 and 17.39%, respectively. 
The overall median DFS time was 11.70 months [95% confi-
dence interval (CI): 4.27‑19.13], while the median DFS in the 
low expression group was 22.20 months (95% CI: 10.00‑34.40) 
and 7.50 months (95% CI: 5.82‑9.18) in the high expression 
group. A significant difference in DFS was detected between 
the low expression and high expression groups (χ2=6.855, 
P=0.009; Fig. 2A).

 OS rates at 1, 3 and 5 years were 89.13, 63.04 and 29.35%, 
respectively. The median OS time was 65.00 months (95% CI: 
46.09‑83.91), while median OS was 67.30 months (95% CI: 
31.65‑102.96) in the low expression group and 57.80 months 
(95% CI: 26.65‑88.95) in the high expression group. There was 
no significant difference between the two groups (χ2=0.598, 
P=0.439; Fig. 2B).

Univariate and multivariate analysis of DFS (Cox risk regres‑
sion model). The factors that may influence HCC recurrence 
were individually included in the Cox proportional hazard 
model for univariate analysis. The results demonstrated that 
TNM stage, IL‑6/IL‑6R expression, and levels of platelet 
(PLT), prothrombin (PT), alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST) significantly affected 
the postoperative recurrence of HCC (P<0.05), while sex, 
age, and hepatitis B virus (HBV) infection had no significant 
effect (P>0.05). Those factors identified as significant in 
univariate analysis underwent multivariate Cox regression 
analysis, which demonstrated that the levels of PT, ALT and 
AST did not significantly affect postoperative recurrence in 
patients with HCC (P>0.05). However, PLT levels <100x109/l 
(P=0.008), TNM stage IIIa (P=0.012) and high expression 
levels of IL‑6/IL‑6R (P=0.013) were independent risk factors 
for recurrence. 

Discussion

HCC is a serious public health concern (2). Although a variety 
of treatments are currently available for HCC, surgical resec-
tion and liver transplantation remain the first choice (17), and 
relapse frequently reflects a lack of effective adjuvant therapy, 
making patient prognosis post‑surgical excision unsatisfac-
tory (4). Therefore, identifying an effective indicator to prevent 
the postoperative recurrence of HCC is crucial. Inflammation 
and immune‑associated factors are known to have an impact 

Figure 1. Expression levels of IL‑6 and IL‑6R as detected by immunohistochemistry. (A) Low expression and (B) high expression of IL‑6 in the HCC microen-
vironment (magnification, x400). (C) Low expression and (D) high expression of IL‑6R in the HCC microenvironment (magnification, x400). IL, interleukin; 
HCC, hepatocellular carcinoma. 
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Table I. Correlation between IL‑6/IL‑6R expression and clinicopathological characteristics.

	 IL‑6 and IL‑6R, n (%)
	 ---------------------------------------------------------------
Characteristics	 Number	 High	 Low	 χ2	 P‑value

Sex				    2.321	 0.128b

  Male	 75	 20 (26.7)	 55 (73.3)	
  Female	 17	 1 (5.9)	 16 (94.1)	
Age (y) 				    0.266	 0.606a

  <50	 26	 5 (19.2)	 21 (80.8)	
  ≥50	 66	 16 (24.2)	 50 (75.8)	
Alcoholism				    0.522	 0.470a

  Yes 	 25	 7 (28.0)	 18 (72.0)	
  No	 67	 14 (20.9)	 53 (79.1)	
HBV infection				    0.030	 0.862b

  Yes	 82	 18 (22.0)	 64 (78.0)	
  No	 10	 3 (30.0)	 7 (70.0)	
TBIL level (µmol/l)				    0.315	 0.575b

  ≤22	 80	 17 (21.3)	 63 (78.7)	
  >22	 12	 4 (33.3)	 8 (66.7)	
PT (s)				    -	‑ 1.000c

  ≤14 	 90	 21 (23.3)	 69 (76.7)	
  >14 	 2	 0 (0.0)	 2 (100.0)	
ALB level (g/l)				    0.000	 1.000b

  <35	 11	 3 (27.3)	 8 (72.7)	
  ≥35 	 81	 18 (22.2)	 63 (77.8)	
ALT level (U/l)				    0.010	 0.920b

  ≤60	 73	 16 (21.9)	 57 (78.1)	
  >60	 19	 5 (26.3)	 14 (73.7)	
AST level (U/l)				    0.208	 0.648a

  ≤42	 65	 14 (21.5)	 51 (78.5)	
  >42	 27	 7 (25.9)	 20 (74.1)	
PLT level (109/l)				    0.514	 0.473a

  <100	 23	 4 (17.4)	 19 (82.6)	
  ≥100	 69	 17 (24.6)	 52 (75.4)	
Liver cirrhosis				    0.599	 0.439b

  Yes 	 11	 1 (9.0)	 10 (91)	
  No	 81	 20 (24.7)	 61 (75.3)	
AFP level (ng/l)				    0.027	 0.870a

  ≤400	 67	 15 (22.4)	 52 (77.6)	
  >400	 25	 6 (24.0)	 19 (76.0)	
Child‑Pugh grade				    -	‑ 1.000c

  A	 89	 21 (23.6)	 68 (76.4)	
  B	 3	 0 (0.0)	 3 (100)	
Tumor number				    -	‑ 1.000c

  Single	 88	 29 (33.0)	 59 (67.0)	
  Multiple	 4	 1 (25.0)	 3 (75.0)	
Tumor size (cm)				    0.353	 0.552b

  ≤5	 84	 26 (31.0)	 58 (69.0)	
  >5	 8	 4 (50.0)	 4 (50.0)	
Tumor margin (cm)				    0.390	 0.532b

  ≤2	 82	 20 (24.4)	 62 (75.6)	
  >2	 10	 1 (10.0)	 9 (90.0)	
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on long‑term survival following liver resection in patients with 
HCC (18). Various studies have reported the association of 
IL‑2, IL‑15, IL‑8, IL‑6, IL‑10 and other cytokines with the 
occurrence and development of HCC (19‑22). In the present 
study, IL‑6 expression levels as an indicator of HCC recurrence 
following surgery was evaluated. IL‑6 binds to IL‑6R on the 
target‑cell surface in order to activate the Janus kinase/signal 
transducers and activators of transcription (STAT) pathway, in 
the promotion of HCC (23‑27). IHC was used to detect IL‑6 
and IL‑6R expression levels in the tumor microenvironment of 
patients with HCC, with the aim of evaluating the long‑term 
prognosis of HCC following surgical treatment. 

Previous studies  (13,14,28) reported a strong associa-
tion between high circulating blood levels of IL‑6 and poor 
prognosis in HCC, and also reported that the higher the serum 
concentration of IL‑6, the larger the HCC tumor volume, 

the more advanced the stage and the worse the prognosis. 
Yang et al (11) inhibited the activity of the IL‑6‑IL‑3 signaling 
pathway through the overexpression of microRNA‑26a, which 
reduced the effect of IL‑6 in HCC, resulting in increased 
OS times, delayed relapse times and an improved prognosis; 
together, these results suggested that high levels of IL‑6 may 
be positively correlated with poor prognosis. The present study 
demonstrated that high expression levels of IL‑6 and IL‑6R in 
the HCC microenvironment may be associated with markedly 
earlier tumor recurrence compared with low expression levels 
of IL‑6 and IL‑6R. This is in accordance with previous studies, 
which reported that high IL‑6 and IL‑6R expression levels in 
the HCC microenvironment may promote postoperative HCC 
recurrence. However, the present study also demonstrated that 
the OS times of patients with high IL‑6 and IL‑6R expres-
sion levels did not differ significantly compared with those 

Figure 2. Kaplan‑Meier curves presenting the association between IL‑6/IL‑6R expression levels and postoperative prognosis. (A) Disease‑free survival rates of 
patients with high and low expression levels of IL‑6/IL‑6R in the HCC microenvironment. (B) Overall survival rates of patients with high and low expression 
levels of IL‑6/IL‑6R in the HCC microenvironment. IL, interleukin; HCC, hepatocellular carcinoma.

Table I. Continued.

	 IL‑6 and IL‑6R, n (%)
	 ---------------------------------------------------------------
Characteristics	 Number	 High	 Low	 χ2	 P‑value

Pathological differentiation				    1.367	 0.242b

  High	 8	 0 (0.0)	 8 (100.0)	
  Middle and low	 84	 21 (25.0)	 63 (75.0)	
Microvascular tumor thrombus				    0.309	 0.578b

  Yes	 16	 5 (31.3)	 11 (68.7)	
  No	 76	 16 (21.1)	 60 (78.9)	
Capsule invasion				    0.083	 0.774b

  Yes 	 84	 29 (34.5)	 55 (65.5)	
  No	 8	 1 (12.5)	 7 (87.5)	
TNM stage				    0.724	 0.398b

  I+II	 85	 18 (21.2)	 67 (78.8)	
  IIIa	 7	 4 (57.1)	 3 (42.9)	 - 	 -

aPearson's χ2 test; bContinuity correction by χ2 test; cFisher's exact test. HBV, hepatitis B virus; TBIL, total bilirubin; PT, prothrombin time; 
ALB, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; PLT, platelet; AFP, α‑fetoprotein; IL, interleukin; TNM, 
tumor, node, metastasis.
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with low expression levels, which contrasts with the results of 
Jang et al (13). This difference may be the result of recurrence 
patterns, treatment modalities following recurrence, baseline 
liver function and tumor number, which may influence OS 
following recurrence in patients with HCC (29‑31).

 The present study demonstrated that high IL‑6 and IL‑6R 
expression levels are an independent risk factor for the post-
operative recurrence of HCC. Sheng et al (32) reported that 
preoperative IL‑6 serum levels may be a potential biomarker for 
early prediction of hepatitis B virus‑associated HCC recurrence. 
Additionally, Strassmann et al (33) demonstrated that IL‑6 may 
regulate the state of cancer cachexia, causing the progression and 
worsening of disease, while He et al (34) reported that high IL‑6 
expression levels in HCC may be closely associated with the 
malignant progression of HCC. Together, these results indicate 
that IL‑6 and IL‑6R may serve an important role in the occur-
rence and development of cancer in the HCC microenvironment. 

 The present study also demonstrated that TNM stage 
IIIa may be an independent risk factor for the postop-
erative recurrence of HCC, which is similar to the findings 
of Kim et al (35). In recent years, a variety of staging systems 
and clinicopathological factors have been combined in order 
to predict the prognosis of HCC (36), and Metwaly et al (37) 
reported that serum IL‑6 levels positively correlated with HCC 

staging. This highlights the importance of early detection, 
prompt diagnosis and timely surgery in order to reduce the 
clinical staging of preoperative tumors, prevent postoperative 
recurrence and improve prognosis. The present study reports 
that there is no association between IL‑6 levels in the micro-
environment and TNM staging, which may reflect the small 
number of cases analyzed.

 Alterations in PLT levels are currently attributed to the effects 
of serum IL‑6 levels. Elevated serum IL‑6 promotes the expres-
sion of thrombopoietin, and cooperates with IL‑3, IL‑11 and 
stem cell factor to stimulate large‑scale expansion and premature 
maturation of the bone marrow megakaryocyte cell line, which 
is involved in the formation of platelets (38). While serum IL‑6 
levels were not analyzed in the present study, no association 
between IL‑6 levels in the local microenvironment and PLT 
levels in the blood were reported. Therefore, levels of IL‑6 in the 
local microenvironment are not thought to affect whole serum 
IL‑6 expression levels. Moreover, PLT levels of <100x109/l were 
demonstrated as an independent risk factor for postoperative 
HCC recurrence (RR=2.267, Table II), which is consistent with 
the findings of Amano et al (39) and Kaneko et al (40).

 In conclusion, the present study demonstrated that the expres-
sion levels of IL‑6 and IL‑6R in the HCC microenvironment 
may correlate with postoperative HCC recurrence. However, 

Table II. Univariate and multivariate analysis of variables with disease‑free survival.

	 Univariate	 Multivariate
	 ---------------------------------------------------------------------	 -------------------------------------------------------------------
Variables	 HR (95% CI)	 P‑value	 HR (95% CI)	 P‑value

Sex (female vs. male)	 0.686 (0.359‑1.30)	 0.253	‑	‑ 
Age (<50 vs. ≥50)	 1.193 (0.709‑2.009)	 0.506	 ‑	 ‑
Alcoholism	 1.186 (0.704‑2.000)	 0.521	‑	‑ 
HBV infection	 1.196 (0.546‑2.619)	 0.655	‑	‑ 
TBIL level (≤22 vs. >22)	 1.713 (0.897‑3.270)	 0.103	 ‑	 ‑
PT level (≤14 vs. >14)	 7.718 (1.801‑33.074)	 0.006a	‑	‑ 
ALB level (<35 vs. ≥35)	 0.714 (0.326‑1.562)	 0.399	 ‑	 ‑
ALT level (≤60 vs. >60)	 1.855 (1.055‑3.261)	 0.032a	‑	‑ 
AST level (≤42 vs. >42)	 2.145 (1.289‑3.568)	 0.003a	‑	‑ 
PLT level (<100 vs. ≥100)	 1.875 (1.110‑3.166)	 0.019a	 2.267 (1.237‑4.155)	 0.008a

Liver cirrhosis	 1.228 (0.609‑2.476)	 0.567	‑	‑ 
AFP level (≤400 vs. >400)	 1.495 (0.888‑2.517)	 0.131	 ‑	 ‑
Child‑Pugh grade (A vs. B)	 1.292 (0.316‑5.284)	 0.722	‑	‑ 
Tumor number (single vs. multiple)	 2.666 (0.962‑7.383)	 0.059	‑	‑ 
Tumor size (≤5 vs. >5)	 1.924 (0.914‑4.051)	 0.085	 ‑	 ‑
Tumor margin (≤2 vs. >2)	 0.445 (0.178‑1.110)	 0.082	 ‑	 ‑
Differentiation (high vs. middle and low)	 1.216 (0.526‑2.812)	 0.648	‑	‑ 
Microvascular tumor thrombus	 1.720 (0.955‑3.100)	 0.071	‑	‑ 
Capsule invasion	 1.246 (0.500‑3.104)	 0.637	‑	‑ 
TNM stage (I+II vs. IIIa)	 4.154 (1.843‑9.365)	 0.001a	 3.604 (1.318‑9.861)	 0.013a

IL‑6 and IL‑6R (low vs. high)	 2.014 (1.179‑3.441)	 0.010a	 2.097 (1.180‑3.726)	 0.012a

aP<0.05. HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; TBIL, total bilirubin; PT, prothrombin time; ALB, albumin; 
ALT, alanine aminotransferase; AST, aspartate aminotransferase; PLT, platelet; AFP, α‑fetoprotein; IL, interlukin; TNM, tumor, node, 
metastasis.
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while the high expression levels of IL‑6 and IL‑6R promoted 
HCC recurrence, it did not affect postoperative survival time. 
Meanwhile, TNM stage IIIa, PLT <100x109/l and high expres-
sion levels of IL‑6/IL‑6R were independent risk factors for 
postoperative recurrence. This preliminary study of IL‑6 and 
IL‑6R expression levels in the HCC tumor microenvironment 
is a basis for future large‑scale studies into disease prognosis. 
Further work may also allow the identification of novel treat-
ments for HCC. Although antibodies against IL‑6 have been 
marketed as drugs for the treatment of rheumatoid arthritis, no 
studies have reported the use of anti‑IL‑6 antibodies in HCC 
treatment. However, they may be a promising and effective 
means of enhancing long‑term survival in patients with HCC. 
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