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Objectives. The aim of this study was to investigate the role of several cytokines including IL-2, IL-6, IL-8, IL-10, and TNF-𝛼 in the
diagnosis ofHPB cancers.Materials andMethods.The prospective studywas performed betweenOctober 2007 and September 2014.
The study included 226 patients who were divided into 5 groups depending on their postoperative and histopathologic diagnosis:
Control group included 30 healthy volunteers. Hepatocellular cancer (HCC) group included 24 patients diagnosed withHCC. Gall-
bladder cancer (GBC) group included 36 patients diagnosed with GBC. Cholangiocellular carcinoma group included 64 patients
diagnosedwith cholangiocellular carcinoma. Pancreatic cancer group included 72 patients diagnosedwith pancreatic cancer. Serum
levels of IL-2, IL-6, IL-8, IL-10, and TNF-𝛼 were measured using an enzyme-linked immunosorbent assay kit in accordance with
the guidelines of the producer. Results. Serum TNF-𝛼 concentration was significantly higher in the cholangiocellular carcinoma
and pancreatic cancer groups compared to other groups. IL-6 and IL-10 were significantly increased in both the HCC and GBC
groups, IL-2, IL-6, IL-10, and TNF-𝛼 in the cholangiocellular carcinoma group, and IL-2, IL-6, IL-8, and TNF-𝛼 in the pancreatic
cancer group. Conclusion. We suggest that cytokines can be used as useful markers in the diagnosis of HPB cancers.

1. Introduction

Hepatopancreatobiliary (HPB) cancers, which are becoming
more and more common due to the increasing levels of
industrialization and smoking, are often diagnosed at late
stages and thus do not allow curative treatment [1].Moreover,
HPB cancers do not allow surgical resection due to their
localization and proximity to vital organs; therefore, they
are mostly accepted as late-stage cancers when diagnosed.
Early diagnosis of HPB cancers has vital importance for the
effective management and treatment of these cancers [2].

HPB system includes liver, intra- and extrahepatic bile
ducts, gallbladder, and pancreas. Response to surgery, exter-
nal factors, infectious traumas, and tumors are characterized
by various metabolic, endocrinal, and immunological alter-
ations in patients [3]. Tumor immunology is the study of
the interaction between cancer and the immune system. The
primary fields of tumor immunology include the response
mechanisms against the initiation and the progression of
tumors, the evasive techniques used by the tumors to avoid

the immune system, and the diagnosis and treatment of
tumors via immunological techniques [4].

Although all the immune cells play a role in the destruc-
tion of tumor cells, cellular immunity plays the key role
in this process. In cellular immunity, helper T-lymphocytes
play a role via the lymphokines they secrete (interleukins,
interferon, and tumornecrosis factor-beta (TNF-𝛽)), whereas
macrophages play a role via the reactive oxygen metabolites,
and nitric oxide plays a role bymeans of various enzymes and
lymphokines such as TNF-𝛼 [4].

Cytokines are molecules produced by immune cells that
have local and systemic effects. Cytokines play a dramatic role
in tumor immunity. The most well-known cytokines include
interleukin-2 (IL-2), interferons, granulocyte macrophage-
colony stimulating factor (GM-CSF), TNF, tumor growth
factor (TGF), IL-10, and prostaglandin E2 (PGE2) [5].

In this study, the role of several cytokines including IL-2,
IL-6, IL-8, IL-10, and TNF-𝛼 in the diagnosis of HPB cancers
was investigated.
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Table 1: Cytokine concentrations measured in the control group.

Control group (𝑁 = 30) Mean Median SD Min–max
Age 23.87 23.00 2.25 22–30
IL-2 7.44 6.70 3.17 1.20–14.20
IL-6 3.48 3.20 1.37 1.10–6.60
IL-8 11.33 10.25 7.70 1.30–32.60
IL-10 1.20 1.00 0.44 1.00–3.20
TNF-𝛼 2.03 1.60 1.13 1.10–6.20
SD: standard deviation.

2. Material and Method

Group I (control group) included 30 healthy volunteers who
were either students or research assistants at our Medical
School. The blood samples of the female participants were
obtained when they were outside their menstruation period.
Systemic physical examination was performed in all the
patients and no signs of infection were detected in any
patient. The study included 196 patients who were divided
into 4 groups depending on histopathologic diagnosis: Group
II (hepatocellular cancer (HCC) group) included 24 patients
diagnosed with HCC. Group III (gallbladder cancer (GBC)
group) included 36 patients diagnosed with GBC. Group
IV (cholangiocellular carcinoma group) included 64 patients
diagnosed with cholangiocellular carcinoma. Group V (pan-
creatic cancer group) included 72 patients diagnosed with
pancreatic cancer. Cytokine levels may be increased in all
inflammatory processes [4]. To investigate whether this
increase is associated with inflammation or tumor and to
analyze the diagnostic use of cytokines, the patients whowere
diagnosed with HPB cancer and had a total bilirubin level of
<2 g/dl and a CRP level of <3 were included in the study.

A blood sample (2-3 cc) was obtained from each partic-
ipant, and serum was separated and stored in a freezer after
the centrifuging process. The serum samples were analyzed
using an enzyme-linked immunosorbent assay (ELISA) kit
in accordance with the guidelines of the producer. Serum
levels of IL-2, IL-6, IL-8, IL-10, and TNF-𝛼 were measured
and expressed as pg/ml.

Statistical analyses were performed by using SPSS 15.0 for
Windows (Chicago, IL, USA). The variables were analyzed
using the Kruskal Wallis test, Mann–Whitney 𝑈 test, 𝑡-test,
chi-square test, and one-way ANOVA. A 𝑝 value of <0.05 was
considered significant.

Informed consent was obtained from the patients.

3. Results

The study included 226 participants, 134 (59.3%) males and
92 (40.7%) females, with a mean age of 49.89 (range, 22–92
years) years.

The cytokine concentrations measured in the control,
HCC, GBC, cholangiocellular carcinoma, and pancreatic
cancer groups are presented in Tables 1, 2, 3, 4, and 5,
respectively.

Serum IL-2 concentration was significantly higher in the
GBC group compared to the control group (in both one-way
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Figure 1: Increased serum IL-2 concentration in the cholangiocel-
lular carcinoma group (Group IV) (𝑝 = 0.018).

Table 2: Cytokine concentrations measured in the hepatocellular
cancer (HCC) group.

HCC group
(𝑁 = 24) Mean Median SD Min–max

Age 68.83 72.50 10.26 52–79
IL-2 8.36 9.29 3.12 3.70–11.30
IL-6 7.28 7.47 2.15 3.70–9.70
IL-8 8.63 9.45 3.88 3.60–14.00
IL-10 2.03 1.95 0.41 1.60–2.70
TNF-𝛼 2.03 1.80 0.65 1.50–3.30
SD: standard deviation.

ANOVA + LSD test (𝑝 = 0.018) and 𝑡-test (𝑝 < 0.001))
(Figure 1).

Serum IL-6 concentration was significantly higher in the
GBC and pancreatic cancer groups compared to the control
group in one-way ANOVA + Tukey’s test (𝑝 = 0.034 and
𝑝 < 0.001, resp.) (Figure 2); however, no significant difference
was found between the groups (𝑝 = 0.520). Similarly, serum
IL-6 concentration was significantly higher in the HCC and
cholangiocellular carcinoma groups compared to the control
group (𝑝 = 0.006 and 𝑝 = 0.003, resp.). These findings
indicate that serum IL-6 concentration was significantly
increased in all of the patients with HPB cancers.
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Table 3: Cytokine concentrations measured in the gallbladder
cancer (GBC) group.

GBC group
(𝑁 = 36) Mean Median SD Min–max

Age 66.56 68.00 11.13 44–82
IL-2 7.72 6.70 4.36 1.20–16.03
IL-6 10.48 4.80 13.60 2.23–44.53
IL-8 8.48 6.59 8.13 1.30–26.94
IL-10 1.61 1.00 1.54 1.00–5.70
TNF-𝛼 1.83 1.60 0.81 1.27–3.92
SD: standard deviation.

Table 4: Cytokine concentrationsmeasured in the cholangiocellular
carcinoma (CC) group.

CC group
(𝑁 = 64) Mean Median SD Min–max

Age 67.50 68.50 12.30 36–92
IL-2 10.79 9.63 5.60 3.80–20.13
IL-6 7.07 7.05 4.00 1.80–16.41
IL-8 7.72 4.47 8.70 1.30–36.33
IL-10 1.03 1.00 0.06 1.00–1.20
TNF-𝛼 3.56 2.70 2.62 1.06–7.81
SD: standard deviation.

Table 5: Cytokine concentrationsmeasured in the pancreatic cancer
group.

Pancreatic
cancer group
(𝑁 = 72)

Mean Median SD Min–max

Age 62.94 63.00 13.96 38–84
IL-2 10.14 8.10 5.44 5.02–27.79
IL-6 13.18 9.95 7.99 5.94–38.10
IL-8 58.71 21.81 123.57 8.72–546.44
IL-10 1.17 1.10 0.22 1.00–1.80
TNF-𝛼 3.12 2.85 2.26 1.05–11.42
SD: standard deviation.

Serum IL-8 concentration was significantly increased
only in the pancreatic group (𝑝 = 0.009) (Figure 3).

Serum IL-10 concentration was significantly increased in
the HCC group (𝑝 = 0.003) (Figure 4). Similarly, serum IL-10
concentration was higher in the GBC group compared to the
control group but no significant difference was observed (𝑝 =
0.078). However, the HCC group established a significant
difference with all of the groups except for the GBC group
(𝑝 = 0.187). In addition, the GBC group established a signi-
ficant difference with the control group (𝑝 = 0.013).

Serum TNF-𝛼 concentration was significantly higher
in the cholangiocellular carcinoma and pancreatic cancer
groups compared to other groups (𝑝 = 0.007 and 𝑝 = 0.044)
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Figure 2: Increased serum IL-6 concentrations in the GBC and
pancreatic cancer groups (Groups III and V) (𝑝 = 0.034 and 𝑝 ≤
0.001, resp.).
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Figure 3: Significantly increased IL-8 concentration in the pancre-
atic group (𝑝 = 0.009).

(Figure 5); however, no significant difference was observed
(𝑝 = 0.473).

4. Discussion

The results indicated that the cytokine concentrations were
significantly increased in the patients with hepatopancre-
atobiliary (HPB) cancers. IL-6 and IL-10 were significantly
increased in both the HCC and GBC groups, whereas IL-2,
IL-6, IL-10, and TNF-𝛼 were significantly increased in the
cholangiocellular carcinoma group, and IL-2, IL-6, IL-8, and
TNF-𝛼 were significantly increased in the pancreatic cancer
group.

The primary function of the immune system is to protect
the organism against bacterial and viral infections and to
minimize the injury in the cells and tissues infected by
microorganisms.The regulatory T (Treg) cells play a key role
in the achievement of this function [3, 6].

The levels of Treg cells such as CD4+ and CD25+ have
been shown to be increased in lung, pancreatic, breast, liver,
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Figure 4: Significantly increased serum IL-10 concentration in the
HCC group (𝑝 = 0.003).
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Figure 5: Significantly increased serum TNF-𝛼 concentration in
the cholangiocellular carcinoma and pancreatic cancer groups (𝑝 =
0.007 and 𝑝 = 0.044).

and skin cancers [6–9]. Some of the chemokines and cyto-
kines secreted by these cells stimulate chemotaxis and immu-
nity [3].

IL-2 is a lymphokine which is secreted from activated T
cells and generates effective cytotoxic response [10]. Studies
have shown that decreased IL-2 concentration leads to lower
survival rates [11, 12]. Therefore, in several studies, IL-2
therapy has been performed to increase the survival rates [10].
In our study, IL-2 concentration was increased in patients
with cholangiocellular carcinoma and pancreatic cancer.
However, it cannot be asserted that these concentrations cor-
respond to increased survival rates because further large-
scale studies with larger patient series are needed to inves-
tigate the relationship between IL-2 concentration and sur-
vival. Nevertheless, the increased IL-2 concentrations found
in this study may be used as biomarkers in early diagnosis of
HPB cancers.

IL-6 is an inflammatory and pleiotropic cytokine [13].
This cytokine is secreted from T cells, macrophages, and
stromal cells through the mediation of TNF-𝛼 and IL-1
[14, 15]. Increased IL-6 concentrations have been reported
in numerous diseases such as cardiovascular diseases, Type
2 diabetes, and lymphoma, kidney, bladder, and colorectal
cancers [16]. In our study, IL-6 concentration was increased
in all of the study groups compared to the control group,
suggesting that IL-6 concentration was increased in all the
patients with HPB cancers. Although this finding decreases
the specificity, it is highly important. However, as mentioned
above, IL-6 concentration may also increase in several non-
neoplastic diseases. In our study, since the tumor groups were
compared with healthy controls, the significant increase in
IL-6 concentration may be a useful marker for HPB cancers.
Depending on the fact that IL-6 is secreted through the
mediation of TNF-𝛼 and IL-1 and on the finding that IL-6
concentration was increased in our HCC and GBC groups,
we consider that IL-6 may be a useful marker for HCC and
GBC. Moreover, the finding that indicated increased IL-6
concentration in the cholangiocellular carcinoma group is
consistent with the findings of the studies which reported that
IL-6 may be used as a marker of cholangiocellular carcinoma
and IL-6 can be used in anticancer chemotherapy [17, 18].

IL-8 concentration was significantly increased only in
the pancreatic group, which is consistent with the literature
[19]. IL-8 and IL-1 have been shown to be indicators of
metastatic pancreatic cancer. As suggested by Matsuo et al.
[20], we also consider that IL-8 not only is as a cytokinewhose
concentration is increased only in metastatic pancreatic
cancer but also is a special marker of pancreatic cancer.

IL-10 concentration was significantly increased in
the HCC, GBC, and cholangiocellular carcinoma groups.
Although IL-10 concentration has been previously shown
to be increased in liver and lung cancers [21, 22], there is
no documentation of increased IL-10 concentrations in
GBC and cholangiocellular carcinoma. Therefore, this study
provides significant contribution to the literature since it is
the first study to report on increased IL-10 concentrations in
GBC and cholangiocellular carcinoma.

TNF-𝛼 concentration was increased in the cholangio-
cellular carcinoma and pancreatic cancer groups. Egberts
et al. [23] suggested that the use of anti-TNF-𝛼 therapy in
pancreatic cancer may prevent metastasis and provide anti-
tumor activity. Similarly, Utaisincharoen et al. [24] reported
that anti-TNF-𝛼 therapy should be the method of choice in
the treatment of cholangiocellular cancer. Nevertheless, these
findings contradict our findings since we found increased
TNF-𝛼 concentrations in the patients with cholangiocellular
cancer. Therefore, further large-scale studies are needed to
substantiate these findings.

In conclusion, cytokines can be used as useful markers in
the diagnosis of HPB cancers.
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