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Abstract: Adjunctive immunotherapy is an efficient treatment for cancers by stimulating cytotoxic lymphocytes ac-
tivities against cancer cells. In this study, we determined whether the conventional cancer treatment combined 
with adjunctive immunotherapy could prolong the survival of patients with liver cancer. The retrospective cohort 
studies were studied in 320 newly diagnosed advanced hepatocellular carcinoma (HCC) patients from Jan 2011 
to May 2015 in the national center for cancer treatment. Most of enrolled patients were undergone chemotherapy 
(25.6%), radiotherapy 88 (27.5%) or surgery (36.9%) for liver cancer treatments. The effects of adjuvant immuno-
therapy therapy were follow-up reports approximately maximal 4.33 years (for adjuvant immunotherapy users). The 
survival of patients with liver cancer treated by adjuvant immunotherapy were significantly extended associated with 
a decreased risk of metastasis and death compared with patients without immunotherapy therapy [hazard ratio 
(HR)=0.78, 95% confidence interval (CI)=0.74-0.92]. The protective effects against recurrence were enhanced and 
survival rate was improved significantly in liver cancer patients nursed by immunotherapy therapy. In conclusion, 
this respective cohort study suggests that adjunctive immunotherapy therapy improved the survival rate in patients 
with HCC and provided clinical information for further studies to confirm the potential role of adjunctive immuno-
therapy therapy in HCC.
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Introduction

Worldwide, hepatocellular carcinoma (HCC) is 
the second most common cause of cancer 
deaths and is the fifth (ninth) most common 
cancer in men (women) [1]. HCC is accounted 
for more than ninety percent of primary liver 
cancer cases [2]. Studies about HCC are a 
large-scale, multiregional andlongitudinal coh- 
ort [3, 4]. More and more reports are under- 
taken to study and improve treatment of 
patients with HCC, range from diagnosis to 
combined therapies [5]. There is increasing 
morbidity and mortality rate (746 000 deaths/ 
782000 new cases) since from 2012, which 
making it only behinds in lung cancer in terms 
of cancer deaths [4]. The greatest economic 
burden of HCC affects more than 50% families 
in all cases in China [6, 7]. In addition, the over-
all prognosis and treatment of HCC patients 
remains poor despite more and more improve-

ments in perioperative management, surgical 
techniques and other treatments [8]. Therefore, 
more effective therapeutic agents and com-
bined treatments for HCC are urgently required 
for improving the high rate of occurrence and 
easier metastasis after curative resection in 
clinical [9].

Liver cancer presents poor prevention, treat-
ment, prognosis and with only approximately 
12% of 5-year overall survival rate [8]. Most of 
newly diagnosed liver cancer cases are often in 
advanced stage for lacking the sensitive scre- 
ening diagnosis in early stage [10]. Traditional 
therapies including radiotherapy chemotherapy 
and surgery are limited to palliative approaches 
for advanced liver cancer [11]. However, many 
patients with HCC are poorly responded to 
these therapies or exposure limited outcomes 
[12]. Therefore, adjunctive therapeutic options 
are important for patients after received one or 
more anti-cancer medications.
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The conventional therapies for human can- 
cers are often ineffective and toxic for non-
pathogenic sites except the poorly respon- 
ded to cytotoxic chemotherapy therapies [13]. 
Cellular immunotherapy has immense poten- 
tial to be a highly targeted alternative, which 
possesses the lowest or no toxicity to normal 
cells, in contrast high capacities to eradicate 
tumor [14-16]. Cellular immunotherapy often 
employs active immunization with immune  
cells including infiltrating T cells, efforts T cells 
and cytotoxic T cells that use adoptive transfer 
of T cells from patients themselves to directly 
target antigens on malignant cells [17, 18]. A 
large number of studies have proved these 
therapeutic approaches successful in human 
cancer therapy as adjunctive therapy [19-21]. 
In this study, we generated cellular therapies  
as adjunctive therapy by using active immu- 
nization with cancer cells from patients them-
selves. We examined adoptive transfer of eff- 
ect or cells directly targeted HCC cells in liver 
cancer patients.

Nowadays, novel strategies medications for 
human liver cancer medical treatment have 
attracted popularity of clinicians and doctors 
[22, 23]. Adjunctive immunotherapy is very 
popular all over the world and plays an effici- 

ent role in modern healthcare system. The 
effects of adjunctive immunotherapy present 
targeting oncolytic outcomes bystimulating the 
host immune cells activated by homologous 
cancer cells. In this study, patients with liver 
cancer were designed to determine whether 
the combination of AIT with conventional can-
cer treatments prolong the survival of liver  
cancer patients. The cytotoxic activities of 
these immune cells can kill liver cancer by 
inducing apoptosis and inhibiting proliferation 
of tumor cells. Adjunctive immunotherapy also 
alleviated gene therapy-related and chemora-
diotherapy-related side effects, even enhanced 
therapeutic effects of surgery and prolonged 
the survival of patient with liver cancer.

Materials and methods

Patients 

320 patients with advanced HCC and 56  
health volunteers were enrolled and treated 
with adjunctive immunotherapy therapy in cli- 
nical trials. All patients and health volunteers 
had written informed consent before enrol- 
ment in our clinical trials. The phase-I study 
(CH20118124) was conducted in Guide of 
Chinese clinical experiments between Jan 
2011 to May 2015. All studies were condu- 
cted in accordance with European Medici- 
nes Agency requirements. Patients’ age were 
ranged from 32 to 68 years and confirmed 
diagnosis of advanced HC by histological or 
clinical methods.

All patients with HCC received 108 sensitized 
lymphocytes intravenous injection every two 
days. Patients were managed until the occur-
rence of severe treatment-emergent adverse 
events. The treatment-emergent adverse eve- 
nts were defined by RECIST criteria [24]. The 
median overall survival was 4.33 years and 
was 2.4 years in non-sensitized lymphocytes 
group. The characteristic of patients were  
summarized in Table 1 and Eastern Coopera- 
tive Oncology Group performance status was 
estimated from 0 to 1, < Grade 3 toxicity from 
immune therapy. The objective responses of 
patients were shown in Table 4.

Efficacy and safety assessments

Efficacy assessments contained the median 
percent reduction in patients with HCC and the 

Table 1. Characteristics of patients 
Number of 
Patients (n) %

Patients with HCC 320 100
    Gender
        Male 164 51.3
        Female 156 48.7
Health volunteers 56 100
    Gender
        Female 26 46.4
        Male 30 53.6
    ECOGPS
        0 173 54
        1 147 46
    Prior treatment
        Chemotherapy 82 25.6
        Surgery 118 36.9
        Radiotherapy 88 27.5
        Other therapy 32 10.0
    Drugs treatment
        Sensitized lymphocytes 244 29.8
        Non-drug 76 39.8
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granulocyte-colony stimulating factor (G-CSF), 
and interferon (IFN)-γ antibody were analyzed 
after 60-day treatment with 107 dose of sensi-
tized lymphocytes. The volume of tumor in 
patients was evaluated by nuclear magnetic 
resonance (3.0 T).

Statistical analysis 

The data in this study were shown as means  
± SD. Statistical significance of differences 
between mean values was assessed by Stu- 
dent’s t test for unpaired data. Comparisons  
of data between multiple groups were per-
formed with analysis of variance (ANOVA). 
*P<0.05, **P<0.01 was considered statisti-
cally significant.

Results

Patient characteristics

A total of one hundred and sixty patients were 
conducted clinical practice in this study bet- 
ween from May 2006 to June 2014 at Wei- 
fang City People’s Hospital, Shandong, China. 
All patients exclude death received the stu- 
dy treatment and completed the full-course  
observation. Patients’ age was ranged from 
forty-eight to sixty-nine years (average = fifty-
five years old). In this study, all patients were 
from Asian and the numbers of men and women 
were roughly equal in the statistics. Most of 
these patients with HCC had undergone sur-
gery, radiotherapy or/and chemotherapy (Table 
1). Notably, almost 86% of patients had rec- 
eived at least one prior systemic therapy regi-
men, and about 27% of patients had received 
two systemic therapy regimens. In addition, 
about 15% of patients had received three regi-
mens and 8% had received with four or more 
systemic therapy regimens. In addition, the 
Eastern Cooperative Oncology Group perfor-
mance status (ECOGPS) was 0 in 54% pati- 
ents and the remaining 46% patients was 1  
in this study.

Duration of treatment, maximum tolerated and 
dose-limiting toxicities 

The median overall duration of treatment of 
patients (n=54) with HCC was 10 days across 
all dosing cohorts of sensitized lymphocytes 
was 106, 107, 108, 109 and 1010. In our results, 
the MTD dose cohort of the sensitized lympho-
cyte was identified 108 every two days. Dose-

responder rates of sensitized lymphocytes 
(107). A significant decreasing of median per-
cent changes in cancer cell metastasis were 
observed in 60-day treatment period in sensi-
tized lymphocytes group. The safety assess-
ments contained the incidence rates of the 
most frequent treatment-emergent adverse 
events in 60-day treatment period in different 
groups. The safety analysis date included all 
patients received the drugs or not.

Cytokines analysis and anti-tumor activity

Plasma samples from patients with HCC were 
analyzed compared to baseline and levels of 
cytokines using anit-interleukin (IL)-2, IL-15, 

Table 2. Treatment-related adverse events of 
sensitized lymphocytes with an overall incidence 
≥10%

Total 
(n=54)

106-107 
(n=22)

108-109 
(n=23)

1010 
(n=9)

Adverse event
    Proteinuria 18 4 7 7
    Pain 11 3 4 4
    Hypertension 20 7 8 5
    Nausea 14 4 5 5
    Vomiting 7 1 2 4
    Lethargy 6 2 1 3
    Rash 5 1 2 2
    Fatigue 12 4 4 4
    Decreased appetite 3 0 1 2
    Weight decreased 3 1 1 1
    Constipation 5 2 2 1
    Hypertriglyceridemia 3 1 1 1
    Epistaxis 1 0 0 1
    Edema peripheral 3 0 1 2

Table 3. Treatment-related hypertension and 
proteinuria by Common Toxicity Criteria grade

Total 
(n=54)

106-107 
(n=22)

108-109 
(n=23)

1010 

(n=9)
Adverse event
    Hypertension 20 7 8 5
        Grade 1 6 3 1 2
        Grade 2 6 3 2 1
        Grade 3 8 1 5 2
    Proteinuria 18 4 7 7
        Grade 1 7 2 2 3
        Grade 2 7 2 3 2
        Grade 3 4 0 2 2
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limiting toxicities occurred in five (55.6%) 
patients after treatment with 108-sensitized 
lymphocytes. Dose-limiting toxicities occurred 
in two (28.6%) patients with condition of Grade 
3 proteinuria and five patients (62.5%) with 
Grade 3hypertension in the 108-sensitized lym-
phocyte cohort (Table 2). Therefore, 107 sensi-
tized lymphocytes were considered not tolera-
ble for patients with HCC. Therefore, the dose 
was reduced to 107 and 107-sensitized lympho-
cytes were defined as MTD for patients with 
HCC. In addition, partial patients required to 
reduce adjunctive immunotherapy therapy for 
cumulative toxicity for a higher hypertension 
and proteinuria (Table 3). Therefore, most of 
patients were received a dose of 106 sensitized 
lymphocytes, whose was aim to further study 
the treatment of both the tolerability and anti-
tumor effects.

Anti-tumor activity and safety

To investigate clinical design of sensitized lym-
phocytes for patients with HCC, therapeutic 
effects were observed in a 60-day period. One 
hundred and thirty-six patients (60.7%) imp- 
roved progressive disease rate (PD) in a best 
response manner in our research. Clinical ben-
efit (PD rate plus stable disease rate (SD rate) 
occurred in 92% patients (n=224) (Table 4).

In this study, 300 patients remained on treat-
ment with adjunctive immunotherapy the- 
rapy. In Figure 1A showed that the volumes  
of tumors were decreased in all patients with 
liver cancer ranging from 26.0% to 78.3%  
compared to baseline. The results in Figure 1B 
demonstrated that immunotherapy therapy 
resulted in generation of tumor-specific CTL 
responses, which contributed to the long-term 
survival of patients. Also, the cytokines rela- 
ted immunostimulatory effects were tested, 

a median progression-free survival (PFS) of 
868 days (Figure 1D), which beyond the aver-
age survival time of liver cancer patients. 
Moreover, patients with HCC received at least 
one dose of study therapy with post baseline 
safety evaluation were included in the safety 
population. After the last sensitized lympho- 
cyte dose. The most common treatment-rel- 
ated AEs were hypertension, pain, nauseavom-
iting, lethargy, rash and proteinuria (Table 3).

Discussion

The cytotoxicity of immune system for malig-
nant cells plays an important role in human 
beings and animals cancer therapy [25, 26]. 
Failure of the immune cells to monitor and 
ignore tumor cells by decoyis the primmest 
motivator, which leads to the emergence and 
development of human cancers [27, 28]. Mor- 
eover, tumors cells escaping from immune-
mediated cytotoxicity by using multiple ways 
have been elaborated in previous studies [29-
31]. However, the most important of freedom 
from surveillance factors are depended on the 
lacking of recognition of tumor antigen.

This study was investigated the effects of 
immunotherapy on the survival rate and con- 
ditions of long-term survival in patients with 
HCC in large-scale cohorts. The therapeutic 
effects on patients’ survival were evaluated  
by analysis of adjunctive immunotherapy and 
maximum tolerated and dose-limiting toxici- 
ties were performed in small-scale cohort of 
patients with liver cancer at Shandong provi- 
nce in China. 320 liver cancer patients and 56 
health volunteers were enrolled in our retro-
spective cohorts study. The significant protec-
tive effects of adjunctive immunotherapy were 
observed with a 52.3% reduction on survival  
in control groups in long-term observation for 
all patients with HCC.

Table 4. Treatment duration and response according to response evalu-
ation criteria in HCC aftertreatment with sensitized lymphocytes (SLpys)

 Best response, n (%)

Dose level No. of 
patients

Duration 
in months 

(range)

Partial 
response

Stable 
disease

Progressive 
disease

Not  
evaluated

SLpys (106) 224 (0-52) 16 (7.1) 70 (31.3) 136 (60.7) 2 (0.9)
Non-drug 54 (0-50) 13 (24.1) 24 (44.4) 12 (22.2) 5 (9.3)
Total 278 (0-52) 29 (10.4) 94 (33.8) 148 (53.2) 7 (2.6)

the levels of IL-2, IL-15, 
G-CSF, and IFN-γ incre- 
ased significantly (**P< 
0.01) after the last dose 
of sensitized lymphocy- 
tes compared with base-
line levels and non-sen-
sitized lymphocytes pa- 
tients (Figure 1C). Furt- 
hermore, all patients wi- 
th HCC treated by imm- 
unotherapy therapy had 
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To date, previous reports have clearly under-
stood that not only cellular immunity including 
T, NK cells can provide strong antitumor effects, 
but also evidenced that incurable cancers 
patients could be cured after received immuno-
therapy [32, 33]. In this study, peripheral blood 
from patients with HCC were extracted and lym-
phocytes were sensitized by tumor cells isolat-
ed from patients themselves, which improves 
clinical protocols and inhibits immune escape 
and tumor-induced immune suppression, as 
well as produces litter or without side eff- 
ects. The prescriptions of intravenous injec- 
tion for patients with liver cancer were similar 
to previous report [34]. No significant changes 
of body weight, anorexia and erythra were 
observed during the treatment period. However, 
the incidence of hypertension (48%) was rela-
tive higher than control patients with HCC. This 
may be the immunoreaction of the injected 
sensitized lymphocytes targeted for the pur-
pose tumor cells. Immune responses have 
caused body’s temperature in fervescence 
period, but returned to normal temperature 
within 24 hours.

Although, most of patients had received at 
least one prior systemic therapy regimen, there 
were 15% patients in adjunctive immunothera-

py group and 52% patients in control group 
occurred metastatic. Immunologic functions of 
patients received adjunctive immunotherapy 
were significantly improved and blood coagula-
tion was rarely occurred in patients treated by 
adjunctive immunotherapy. Tumor bearing liv-
ing patients was accounted of 72% without 
affect the quality of life. In this study, we did not 
consider other diseases for there were no direct 
evidences indicated that adjunctive immuno-
therapy was associated with other diseases or 
side effects in patients with HCC. 

Furthermore, we observed the increasing lev- 
els of IL-2, IL-15, G-CSF, and IFN-γ in group  
of adjunctive immunotherapy. Expressions of 
immune factors in plasma levels are biom- 
arkers that are important mediators of cyto- 
toxic T lymphocytes after immune-related anti-
cancer treatments, which contribute to the 
mmunological memory for cancer patients [35, 
36]. Changes in levels of various immune fac-
tors in blood in patients suggest that imm- 
une system has been enhanced by conducting 
of adjunctive immunotherapy at the indicated 
dose in our trials. We also demonstrated that 
antitumor activities were promoted after rec- 
eiving adjunctive immunotherapy, which con-
ducted significant protective effects on meta-

Figure 1. Therapeutic effects of sensitized lymphocytes and survival of patients with HCC. A. Tumor responses 
to sensitized lymphocytes (106) were displayed by waterfall plots. B. Sensitized lymphocytes enhanced immune 
responses by CTL response against liver cancer cellswith non-treated patients as control. C. Levels of cytokines 
for IL-2, IL-15, G-CSF and IFN-γ from predose baseline to Day 60 (measured every four days). D. Kaplan-Meier plots 
representing progression-free survival for patients with HCC. Measurements were recorded as per the Response 
Evaluation Criteria in HCC. Abbreviation: CI = confidence interval.
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static tumor cells. Notably, tumor shrinkage 
was observed in most patients treated by imm- 
unotherapy. And there were 15 patients kept 
progression-free survival until the end of the 
observation period.

In conclusion, the beneficial effects of adjunc-
tive immunotherapy on improvement of surv- 
ival of patients with HCC were clinically obs- 
erved after the primary treatments such as 
radiotherapy chemotherapy and surgery. Our 
data suggest that immunotherapy as adj- 
unctive is significant and effective therapeu- 
tic schedule for patients with HCC and show 
that high expression levels of immune factors 
contribute to long-term survival of patients  
with HCC. The clinical relevance of more adj- 
unctive immunotherapy for cancer patients 
needs further development in prospective  
larger-scale trails.
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