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Summary

Purpose: To explore the therapeutic efficacy and safety of
the combination treatment of dendpritic cells and cytokine-
induced killers (DC-CIK) and sorafenib in patients with ad-
vanced hepatocellular carcinoma (HCC).

Methods: Patients diagnosed with advanced HCC and treat-
ed with DC-CIK and/or sorafenib in the Affiliated Chang-
zhou No.2 People’s Hospital of Nanjing Medical University
from January 2015 to January 2016 were retrospectively
analyzed. HCC patients were divided into (A): control group
(oral administration of sorafenib) and (B): observation group
(oral administration of sorafenib combined with DC-CIK).
Patients were followed up every 4-8 weeks. Overall survival
and adverse events of each patient were recorded. Therapeutic
efficacy was evaluated using the modified RECIST criteria.

Results: After treatment, ALT and TBIL were remarkably
elevated in the control group and decreased in the observa-
tion group. No significant change in AFP level was seen in
the control group after treatment, whereas it was remark-

Introduction

Hepatocellular carcinoma (HCC) is one of the
most common malignancies in the world, and its in-
cidence ranks fifth and ninth in males and females,
respectively. Primary HCC accounts for more than
90% of all HCC cases [1,2]. The morbidity of HCC
is second only to lung cancer and severely endan-
gers patients’ lives. Currently, liver resection and
liver transplantation are the preferred treatment
options for HCC. However, only fewer than 20% of
HCC patients can be operated due to delayed diag-
nosis [3]. More seriously, 60% of postoperative HCC

ably decreased in the observation group. The efficacy rate
was 10.7% and 51.4% in the control and observation group,
respectively. Clinical benefit rate (CBR) was 41.9% and 88.6%
in the control group and observation group, respectively. The
median survival time of the control and observation group
was 13.8 and 18.6 months, respectively. In the observation
group there was a significant difference in the survival time
between patients with Child-Pugh A and Child-Pugh B, re-
spectively.

Conclusions: DC-CIK combined with sorafenib could im-
prove the tumor response rate and prolong overall survival
of advanced HCC without increasing the incidence of adverse
events. HCC patients achieve a more stable disease condi-
tion and longer overall survival with DC-CIK combined with
sorafenib than those with individual sorafenib treatment.
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patients experience recurrence within 5 years [4].
Abundant blood supply and the lymphatic system
in the liver result in frequent metastasis, which is
the primary reason for the poor prognosis of this
disease. Reports show that the 5-year survival of
HCC is only 3-5% [5,6]. Therefore, it is urgent to de-
velop effictive treatments for improving the clinical
outcomes of HCC patients.

Sorafenib is a small targeting molecule, a
multi-kinase inhibitor that acts on threonine/serine
kinases and receptor tyrosine kinases. Sorafenib
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exerts anti-tumor effect in HCC [7,8]. Pharmaco-
logical researches have confirmed that sorafenib
inhibits tumor neovascularization via inhibiting
platelet-derived growth factor receptor (PDGFR)
and vascular endothelium growth factor receptor
(VEGFR). Moreover, sorafenib directly inhibits tu-
mor growth through inhibiting STAT3, AKT and
MAPK pathways [9]. Globally, multicenter studies
trials have confirmed that sorafenib could prolong
the overall survival time of advanced HCC patients
[10]. Although sorafenib has shown satisfying effi-
cacy in the treatment of advanced HCC, the individ-
ual difference still remarkably affects the clinical
outcome [11,12]. Adverse effects, drug resistance,
liver function and HCC stage may influence the
therapeutic efficacy of sorafenib [13,14].

Dendritic cells and cytokine-induced killers
(DC-CIK) exert anti-tumor activities originating
from the functions of both DC and CIK. DC could
activate immune functions after recognizing patho-
gens, and CIK could secret multiple cytokines to
kill tumor cells. DC-CIK treatment utilizes both DC
and CIK to promote the immune response further,
thereby killing tumor cells [15]. DC-CIK has been
proved to remarkably prolong the overall survival
and improve the quality of life of cancer patients.
Currently, the cytotoxic activity of DC-CIK on leu-
kemia, malignant lymphoma and renal cancer cells
is present up to 60-90% [16]. However, the specific
therapeutic efficacy of DC-CIK on HCC is rarely
reported.

Our study aimed to explore the efficacy and
safety of sorafenib combined with DC-CIK in the
treatment of advanced HCC.

Methods

Clinical data

HCC patients admitted to the Oncology Department
of the Affiliated Changzhou No.2 People’s Hospital of
Nanjing Medical University from January 2015 to Janu-
ary 2016 to be treated with sorafenib were selected. All
patients filled in the sorafenib follow-up table. Patients

Table 1. Sorafenib follow-up table

receiving sorafenib were enrolled in the control group
and those receiving sorafenib combined with DC-CIK
treatment were enrolled in the observation group. This
study was approved by the ethics committee of the Af-
filiated Changzhou No.2 People’s Hospital of Nanjing
Medical University. All patients signed informed con-
sent before participating in the study:.

Inclusion criteria were as follows: 1. Patients with
pathologically diagnosed HCC without abnormalities
in blood routine tests, cardiopulmonary function, liver,
kidney and coagulation functions; 2. Sorafenib treatment
lasted for over 2 months; 3. Patients did not receive pre-
operative anti-tumor treatments; 4. Patients could not be
operated or receive second surgery after local therapy
due to progressive disease; 5. Patients with Child-Pugh
A or B; 6. Patients with Barcelona Clinic Liver Cancer
(BCLC) B or C (distant metastasis or portal vein tumor
thrombus, considered as BCLC-C); 7. ECOG performance
status score of 0-2; 8. Patients did not have other organ
dysfunction. Exclusion criteria were as follows: 1. Pa-
tients who had other malignancies or non-hepatocyte
HCG; 2. Patients with BCLC-A, BCLC-D or Child-Pugh G
3. Patients who could not have normal oral intake.

Therapeutic regimens

Sorafenib therapy: Oral administration of sorafenib
was performed at a dose of 400 mg, bid. One treatment
cycle included four-week administration. CT/MRI and
sorafenib follow-up were performed every 4 weeks.
Sorafenib was discontinued when patients experienced
intolerable adverse events or disease progression. Sup-
portive treatments were performed during the sorafenib
administration, as needed.

DC-CIK therapy: 50-60 mL of blood were harvested
for monocyte extraction. The collected cells were cul-
tured in the laboratory for cell transfusion. DCs were
transfused on the first day and CIKs were transfused on
the following two days. Intravenous administration of
2 mg dexamethasone was given before cell transfusion.
Adverse events, such as fever and rash, were observed
during cell transfusion.

Therapeutic efficacy

The therapeutic efficacy in the control and the
observation group was evaluated using the Response
Evaluation Criteria in Solid Tumors 1.1 (RECIST 1.1) [17].
The therapeutic efficacy was classified as CR (complete

Grades Clinical description

Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention not
indicated

Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age-appropriate instrumental
activities of daily living

Grade 3 Severe or medically significant but not immediately life-threatening; hospitalization or prolongation of
hospitalization indicated; disabling; limiting self-care activities of daily living

Grade 4 Life-threatening consequences; urgent intervention indicated

Grade 5 Death related to adverse event
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remission), PR (partial remission), SD (stable disease)
and PD (progressive disease). Serum levels of ALT, TBIL
and AFP before and after treatment were registered and
compared.

Adverse events

The adverse events resulting from sorafenib were
evaluated using the Common Terminology Criteria Ad-
verse Events, version 4.0 (CTCAE v4.0) [18]. The sorafenib
follow-up table recorded all the data (Table 1).

Follow up

Time of death and adverse events were obtained
from follow-up data. The follow-up duration ranged from
0.5-2 years, and the last follow-up period ended in Janu-
ary 2018. During the sorafenib treatment, patients were
followed-up every 4-8 weeks with AFP, routine blood
tests, liver, kidney function and coagulation function
and enhanced liver CT or MRI. Patients were required
to filling out the sorafenib follow-up table.

Statistics

SPSS 20.0 statistical software package (IBM, Ar-
monk, NY, USA) was used for data analyses. Data were
expressed as mean + standard deviation. Quantitative
data and percent data were compared using the t-test
and chi-square test, respectively. Kaplan-Meier method
and log rank test were also used in this study. P<0.05
was considered statistically significant.

Results

Basic characteristics of HCC patients

A total of 71 HCC patients were enrolled in
the study, including 35 patients in the observation
group and 36 in the control group. In the observa-
tion group, there were 26 males and 9 females.
Twenty-nine males and 7 females were enrolled
in the control group. No significant differences in
gender, age, Child-Pugh classification, AFP level,
viral hepatitis history, tumor size and tumor num-
ber were found between the two groups (p>0.05,
Table 2).

Liver function comparison

Liver function in each patient was evaluated
according to levels of ALT (alanine aminotrans-
ferase) and TBIL (total bilirubin). After treatment,
ALT and TBIL levels were elevated in the control
group, whereas no significant differences were
found in the observation group (p>0.05, Figure
1A-D). Lower levels of ALT and TBIL were found
in the observation group compared with the con-
trol group, indicating that DC-CIK combined with
sorafenib could effectively improve liver function
(Figure 1E and 1F).

Table 2. Basic characteristics of enrolled HCC patients
(n=71)

Characteristics Control group Observation group — p
n n
Age (years) 0.284
<60 10 6
>60 26 29
Gender 0.527
Male 29 26
Female 7 9
ALT(U/L) 30.7+4.1 35.7£3.6 0.157
HBV-infected 33 31 0.248
Tumor diameter 13.1+1.9 12.6£2.1 0.312
Stage of BCLC 0.539
B 8 10
C 28 25
Child-Pugh 0.643
A 26 27
B 10 8
Distant metastasis 11 9 0.650

BCLC: Barcelona Clinic Liver Cancer, HBV: hepatitis B virus

Table 3. Therapeutic efficacy of HCC patients between
control group and observation group

Group Control group Observation group 4

n n
CR 1 4 0.154
PR 5 14 0.013
SD 9 13 0.445
PD 11 4 0.048
CR+PR 6 18 0.002

For abbreviations see text

Table 4. Adverse events of HCC patients between control
group and observation group

Adverse reactions  Control group Observation group — p

n n
Hand-foot 21 19 0.731
syndrome

Vomit 22 24 0.511
Diarrhea 30 29 0.938
Fatigue 17 20 0403
Hypertension 18 15 0.546
Leukopenia 7 5 0.562
Anemia 8 7 0.819
Gastrointestinal 2 1 0.574
hemorrhage

Hepatic 1 0 0.321
encephalopathy
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Figure 1. Comparison of blood indexes between the control and the observation group. (A): ALT level in control group
before and after treatment. (B): TBIL level in the control group before and after treatment. (C): ALT level in the observa-
tion group before and after treatment. (D): TBIL level in the observation group before and after treatment. (E): Compari-
son of ALT level before treatment between control group and observation group. (F): Comparison of TBIL level before
treatment between control group and observation group. (G): AFP level in the control group before and after treatment.
(H): AFP level in the observation group before and after treatment. *p<0.05.
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Tumor marker comparison

AFP is considered as a tumor marker for HCC.
Oral administration of sorafenib did not markedly
decrease AFP level (p>0.05, Figure 1G). However,
DC-CIK combined with sorafenib significantly
downregulated AFP level in the observation group
(p<0.05, Figure 1H).

Comparison of therapeutic efficacy

Six-month follow-up data indicated that the
efficacy rate was 16.7% and 51.4% in the control
group and observation group, respectively (p<0.05).
Clinical benefit rate (CBR) was 41.9% and 88.6%
in the control group and the observation group,
respectively (p<0.05, Table 3).

Survival analyses

Kaplan-Meier methods with log rank test were
used to analyze the overall survival in the two
groups. The data showed that the median survival
time of the control group and observation group
was 13.8 months and 18.6 months, respectively
(follow-up duration>24 months, p<0.05, Figure 2).

Subgroup analyses on liver function

In the observation group there was a signifi-
cant difference in survival time between patients
with Child-Pugh A and B, which was 18.4 months
and 14.3 months, respectively (p<0.05, Figure 3).
No statistical difference in the incidence of adverse
events was seen between the control group and
observation group (p>0.05).

Adverse events analyses

The main adverse events in this study were
hand-foot skin reaction, diarrhea, vomiting, hy-
pertension, fatigue, myelosuppression, and gas-
trointestinal bleeding. Uncommon adverse events
included hair loss and hepatic encephalopathy. No
statistical difference in the incidence of adverse
events was registered between the control group
and observation group (p>0.05, Table 4).

Discussion

Surgical resection is the optimal treatment for
early-stage HCC[19]. However, only 10-30% of HCC
patients can be operated, due to early infiltration
and metastasis. The overall survival of advanced
HCC patients is only 3-6 months [20]. Accumulated
evidence has shown that CIK treatment could sig-
nificantly prevent micrometastases and distant me-
tastasis, thus improving the disease-free survival
and overall survival of HCC patients [21-23]. The
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Figure 2. Comparison of overall survival between control
group and observation group (p<0.05).
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Figure 3. Comparison of overall survival in HCC patients
with Child-Pugh A and B (p<0.05).

occurrence, progression and recurrence of primary
HCC is closely related to immune escape [24]. In
recent years, DC-CIK treatment has been rapidly
developed and is used in the clinic. Both CIK and
DC-CIK exert anti-tumor effect via producing a
large number of cells with antineoplastic activity
[25]. Adoptive immune therapy mediated by DC and
CIK has shown unique advantages in the tumor
treatment [206].

Sorafenib is the first-line drug for advanced
HCC approved by EMEA and FDA in 2007. Sorafenib
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directly inhibits tumor growth via blocking RAF/
MEK/ERK signaling pathway. Besides, sorafenib
could indirectly inhibit the proliferation of tu-
mor cells through inhibiting tumor neovascular-
ity [27,28]. In the SHARP phase III clinical trial
[10], the median overall survival of HCC patients
receiving placebo and sorafenib was 7.9 months
and 10.7 months, respectively (p<0.05). In addition,
the median tumor progression time was 2.8 and
5.5 months (p<0.05). The trial by Cheng et al. also
confirmed the therapeutic efficacy of sorafenib in
treating HCC [29].

In the present study, no significant differenc-
es in gender, age, Child-Pugh classification, AFP
level, viral hepatitis history, tumor size and tumor
number were found between the control group and
observation group. Six-month follow-up data indi-
cated that the efficacy rate was 16.7% and 51.4% in
the control group and observation group, respec-
tively (p<0.05). CBR was 41.9% and 88.6% in the
control group and observation group, respectively
(p<0.05). Survival analysis showed that the median
survival time of the control group and observation
group was 13.8 months and 18.6 months (follow-
up duration> 24 months; p<0.05). In the observa-
tion group, there was a significant difference in
survival time between patients with Child-Pugh A
and Child-Pugh B, which was 18.4 months and 14.3
months (p<0.05). No statistically significant differ-
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ence in the incidence of adverse events was seen
between the control and the observation group.
In HCC patients with Child-Pugh C, sorafenib
may increase the incidence of complications, such
as hepatic encephalopathy, gastrointestinal bleed-
ing and even death. Relevant clinical trials have re-
ported that HCC patients with Child-Pugh C present
shorter overall survival and rapid disease progres-
sion after sorafenib treatment [10]. Hence, cirrhosis
accompanied by Child-Pugh Cis a contraindication
to sorafenib treatment. In our study, there were 27
patients with Child-Pugh A and 8 with Child-Pugh
B in the observation group. We found longer sur-
vival time in patients with Child-Pugh A compared
with those of Child-Pugh B, indicating the signifi-
cance of Child-Pugh in sorafenib treatment of HCC.

Conclusions

DC-CIK combined with sorafenib could im-
prove the tumor response rate and prolong overall
survival in advanced HCC patients without increas-
ing the incidence of adverse events. HCC patients
achieve a better stable disease condition and over-
all survival with DC-CIK combined with sorafenib.
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