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Abstract

Objective: To examine the efficacy of a combination of anticancer agents and cytokine-induced killer (CIK) cell therapy in inoperable pancreato-biliary cancer
patients.

Methods: We retrospectively reviewed the medical records of 17 inoperable pancreato-biliary cancer patients who were hospitalized from January 2015 to December
2019 in YCH hospital, Korea, and had received at least 5 treatments with CIK-cell therapy. The patients were all on chemotherapy. The major endpoints of the
investigation were the overall survival time.

Results: A total of 17 patients were enrolled, 8 (47.1%) males and 9 (52.9%) females (n = 17). The mean age was 61.7 + 7.8 years. In types of cancer, the patients
of pancreatic cancer were 6, and biliary tract were 11. At the survival time analysis, 8 patients (47.1%) were still alive, but death occurred in 9 patients (52.9%). The
frequency of CIK-cell therapy was 8.2 + 4.1. The overall median survival time was 553.0 + 129.9 days (298.4 days - 807.6 days) (by Kaplan-Meier Method) which
was 6-9 months longer than conventional treatment alone.

Conclusion: In this study CIK-cell therapy prolonged the survival of cancer patients without any major side effects when combined with anticancer drugs. A
combination of Anticancer agents with cytokine-induced killer (CIK) cell can be a good proposal for improving the treatment outcomes for pancreatic and biliary

cancer.

Introduction

Pancreatic and biliary (pancreato-biliary) cancers are common and
the malignant tumor with poor prognosis. Likewise, the incidence of
pancreato-biliary cancer has been gradually increased in Korea every
year. From the statistics of Korea, the incidence was 5.05% (pancreatic:
2.43%, biliary: 2.62%) in 2007, while it showed 5.98% (pancreatic: 3.03%,
biliary: 2.95%) in 2017 [1]. The only curative treatment for pancreato-
biliary cancer is surgery. However, only fewer than 30% of these
carcinomas are resectable due to the fact that the remaining majority of
cases are diagnosed at inoperable advanced- or metastatic- stages [2].
The 5-year survival rate for these cancers (stage I-IV) was 12.2-28.9%,
and especially stage IV was 2.1-2.7% [1]. After tumor resection, many
pancreato-biliary cancer patients experience recurrence of cancer.
Neoadjuvant or adjuvant chemotherapy or/and radiation therapy do
not seem to significantly lengthen the overall survival time. Hence,
it is urgently required further studies to develop new drugs for more
effective treatment of pancreato-biliary cancer.

Recently, immunotherapy has become an important part of
cancer treatment, and immunotherapy with cytokine-induced killer
(CIK) cells play an important role in tumor immune therapy [3].
CIK cells are lymphocytes stimulated with anti-CD3 monoclonal
antibody, interleukin (IL)-2, IL-1, and interferon gamma (IFN-r),
and the cytotoxic activity of CIK cells are not restricted by major
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histocompatibility complex (MHC) on target cells [4]. In patients who
underwent curative treatment for HCC (hepatocellular carcinoma),
adjuvant immunotherapy with activated CIK cells increased recurrence-
free and overall survival [5]. CIK cell therapy has been used in advanced
lung cancer as an alternative therapeutic strategy to improve disease
control rates, either alone or in combination with chemotherapy.[6] In
this study, we aimed to assess the efficacy and safety of the CIK-cell
therapy as an adjuvant therapy for pancreato-biliary cancer.

Method

Patients

We retrospectively reviewed the medical records of inoperable
advanced pancreato-biliary cancer patients who were hospitalized
from January 2015 to December 2019 in YCH hospital, Korea, and had
received at least 5 treatments with CIK-cell therapy. The patients were
all on chemotherapy.
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Assessment of cancer patients

The demographic data of the patients were examined including
gender, age, cancer type, recurrence, and metastasis. We evaluated
adverse effects including fever, allergy, hypotension, edema, and the
other side effects before/after CIK-cell therapy administration. To
assess the allergic reaction, we performed skin prick test before CIK-
cell therapy administration. In skin prick test, we injected lcc of
cultured cells into the patient’s epidermis and confirmed the reaction
after 15 minutes. We evaluated as positive when the size of the wheal
and the flare was >3 mm and >10 mm, respectively. Overall survival
was defined as the time from the first diagnosis to death.

Statistical analysis

Demographic data and side effects of CIK-cell therapy were
evaluated for frequency. Also, the mean survival time after CIK-cell
therapy administration was analyzed using the Kaplan-Meier method.
All analyses were conducted using the SPSS statistical software package
version 26.0 (SPSS, Inc., Chicago, Il, USA).

Results

A total of 17 patients were enrolled, 8 (47.1%) males and 9 (52.9%)
females (n = 17). The mean age was 61.7 + 7.8 years. In types of cancer,
the patients of pancreatic cancer were 6, and biliary tract were 11. At
the survival time analysis, 8 patients (47.1%) were still alive, but death
occurred in 9 patients (52.9%). The frequency of CIK-cell therapy was
8.2 + 4.1 (Table 1).

In the skin prick test before CIK-cell therapy, only one patient
showed skin prick test positive (5.9 %) (Table 2). This lesion was
more than 1 cm in diameter. To prevent this allergic reaction, the
patient was administrated with a premedication, 2 mg peniramine as
an antihistamine agent, before CIK-cell therapy administration. As a
result, the skin wheal and flare didn’t arise from the patient. The side
effects caused by CIK-cell therapy were as follows. After administration
of CIK cells to the patients, fever was observed in 3 patients (17.6%),
and they showed 37.7, 38, and 38.1 C, respectively. Aside from above
findings, we could not observe any other adverse events, including
hypotension and edema, during and after treatment (Table 3).

The overall median survival time was 553.0 + 129.9 days (298.4
days - 807.6 days) (by Kaplan-Meier Method) (Figure 1).

Discussion

Pancreatic and biliary tract cancers have very poor prognosis and
response to chemotherapy. As a result, the survival period is not long.

Table 1. Demographic data

Numerical / Percent Value

male 8 (47.1%)
Gender
female 9(52.9 %)
Ages 61.7+78
Cancer pancreas 6 (35.3%)
Type biliary 11 (64.7%)
I 5 (41.7%)
Stage
v 12 (58.3%)
Recurrence 6 (35.3%)
Death 9 (52.9%)
Chemotherapy 17 (100.0%)
CIK-cell therapy 8.2+4.1
Total Patients 17 (100.0%)
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Table 2. Side effects of CIK-cell therapy

Side effects Number of patients (%)

Fever 3/17 (17.6%)
Allergy 1/17 (5.9)
Hypotension 0/17 (0.0%)
Edema 0/17 (0.0%)
The Others 0/17 (0.0%)

Table 3. Overall survival time (median + SD)

Median time + SD (low - high)

overall survival time (days) 553.0 £ 129.9 (298.4 - 807.6)
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Figure 1. Overall survival (OS) after CIK-cell therapy with chemotherapy. The median OS
was 553.0 days (95% confidence interval, 298.4 - 807.6 days)

For this reason, new treatments have been proposed, but they have not
achieved remarkable outcomes.

This study was performed to evaluate the effectiveness of CIK-
cell treatment in combination with anticancer drugs in patients with
inoperable pancreatic and biliary tract cancer. The overall survival
time was 553.0+£129.9 days (298.4 days-807.6 days) (Table 3). In the
chemotherapy of pancreatic cancer alone, the median survival time
is about 9 months for unresectable locally advanced disease, and the
median survival value for metastatic disease is about 6 months. In the
chemotherapy of bile duct cancer alone, the median survival time was
8.1-11.7 months. In contrast, the median survival time of combination
therapy with anticancer drugs and CIK-cell therapy was 18.4 months.
Consequently, these data show that the combination of CIK-cell
treatment and chemotherapy extended the survival time by 6-9 months
compared to the conventional treatment [2].

Immunotherapy were lymphokine-activated killer (LAK) cells, CIK
(cytokine-induced killer) cells, and NK cells, all of which can mediate
cancer regression with non MHC restriction. NK cells, phenotypically
defined as CD3-CD56+ lymphocytes, can rapidly lyse certain target cells
without MHC restriction [7]. By cytokine stimulation, autologous NK
cells can be transformed into LAK cells and exhibit greater cytotoxicity
against tumor cells. In 1985, Rosenberg et al, introduced the LAK cells
to the treatment for cancer [8]. However, the clinical response rate of
LAK cell was not good [9].

CIK cells have enhanced cytotoxic activity compared to LAK cells.
CIK cells are lymphocytes stimulated with anti-CD3 monoclonal
antibody, interleukin (IL)-2, IL-1, and interferon gamma (IFN-r)
[10]. The cytotoxic activity of CIK cells are not restricted by major
histocompatibility complex (MHC) on target cells. Both in vitro and in
vivo studies have indicated that CIK cells exhibit high cytotoxicity on
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tumor cells [4] According to scientific findings, CIK cells express CD4
and CD8 markers, and most of them express surface CD3 and CD56
molecules as well. In addition, CIK cells can kill multi-drug resistance
cells [11]. Therefore, the combination of chemotherapy and CIK cell
therapy may have a synergistic effect.

In our studies, fever accounted for the highest frequency of the side
effects shown after CIK-cell therapy (17.4%), however, it went down in
a short time after being orally treated with 500 mg of acetaminophen.
Allergic reaction was not frequent adverse by CIK-cell therapy, but
one patient showed a positive response for the skin prick test before
the therapy (5.9%). Besides, we could not find any skin problems after
using an antihistamine (peniramin) to the patient prior to administrate
CIK cells. These results support that CIK-cell therapy has no fatal side
effects enough to stop the treatment. During the past decades, CIK cell
therapy has been confirmed to be effective and safe in several types of
cancers without notable toxic and / or adverse events [12-15].

To date, a number of clinical trials have been conducted to evaluate
the efficacy of CIK cells in treating various types of cancer patients.
According to a phase III randomized controlled trial (RCT), CIK cells
were reported to strengthen the immune system and reduce recurrence
in patients with hepatocellular carcinoma. Accordingly, in patients who
received curative treatment for HCC, the significant improvement in
RFS and OS as a result of adjuvant CIK cell immunotherapy lasted over
5 years without boosting [16].

In Jiang’s report, the survival time of the gastric cancer patients
treated with chemotherapy combined with CIK cell therapy is
significantly longer than that of the patients treated with chemotherapy
alone. Also, increasing the frequency of CIK cell therapy decreased risk
of death [17].

In conclusion, as mentioned above, pancreatic and biliary tract
cancers are notorious for not only responding poorly to chemotherapy
but also having a short survival period. In this study, we showed that
CIK-cell therapy prolonged the survival of cancer patients without
any major side effects when combined with anticancer drugs. From
this point of view, this retrospective study can be a good proposal for
improving the treatment outcomes for pancreatic and biliary cancer.
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