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Abstract

Objective: We evaluated various cytokines in patients with esophageal cancers to elucidate the relationship
between the Th1/Th2 balance and the patients’ prognosis.

Materials and Methods: Various serum cytokines of preoperative 98 patients, who subsequently underwent
radical esophagectomy between September 2005 and December 2006, were quantitatively measured by Cytometric
Bead Array (CBA) system. The cytokines include Th1/Th2 balance related 14 cytokines-IL-1q, IL-183, IL-2, IL-4, IL-5,
IL-6, IL-7, IL-8, IL-10, IL-12p70, IL-13, IL-17A, INFy and IgE. Multivariable analysis was performed using the Cox
proportional hazard model. The survival rates based on CRP values were analyzed by the Kaplan-Meier method. Eight
clinical pathological factors of the tumors, which are regarded as relevant prognostic factors: diameter, histological
type, invasion type, vascular invasion, venous invasion, depth of the invation (T factor), regional lymph nodal status
(N factor) and intramural metastasis (IM) and the 14 cytokines were evaluated by the multivariable analysis.

Results: The multivariable analysis showed that T factors (p=0.001), N factors (p=0.002), IL-18 (p=0.003) and IL-6
(p=0.021) were significantly related to the worse prognosis. The two cytokines are known as inflammatory cytokines
and they theoretically induce the production of acute inflammatory proteins, including C-reactive protein (CRP). We
hereby evaluated the preoperative serum CRP values of the same patients. By means of ROC analysis (Youden
index), the cut off value of the serum CRP was determined as 0.25 mg/dl and the survival rates were analyzed by the
Kaplan-Meier method. The high CRP group (CRP = 0.25 mg/dl) showed significantly poorer prognosis than low CRP
group (<0.25 mg/dl) (p=0.027; Log-rank test).

Conclusion: Out study showed that the inflammatory cytokines, IL-13 and IL-6, are significant prognostic factors
of the patients with esophageal cancers and the Th1/Th2 balance in the patients of poorer prognosis may be shifted

toward Th2-dominant side.
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Introduction

Cytokines produced by helper T (Th) cells are classified into
Thl types that are involved in cell-mediated immunity and delayed
hypersensitivity, or Th2 types that are involved in humoral immunity
and immediate hypersensitivity. The Th1/2 paradigm was first proposed
by Mosmann et al., and it has been demonstrated that a disturbance in
this Th1/Th2 balance causes the onset of a variety of immunological
diseases [1]. In addition, it has also been gradually elucidated that a
disturbance in this Th1/Th2 balance is strongly related to the onset and
prognosis of cancer patients [2].

Immunosuppressive substances produced by the tumor are
thought to suppress Thl cells and induce Th2 cells, and correcting
Th2 dominance in cancer patients has been considered the basis of
cancer immunotherapy [3]. There have been numerous studies recently
that have detected these Th1/Th2 balance disturbances by measuring
preoperative serum cytokines in cancer patients, and the results have
been used to determine prognosis. The association between various
serum cytokines and prognosis has been identified in multiple malignant
tumors [4,5]. In the present study, we investigated the relationship
between preoperative serum cytokines in esophageal cancer and the
patient’s prognosis, and verified whether or not the Th1/Th2 balance is
also disrupted in esophageal cancer patients.

Materials and Methods

Of the esophageal cancer patients who underwent surgery between
September 2005 and December 2006 at our department, we investigated
98 patients with thoracic esophageal squamous cell carcinoma

who underwent esophageal resection using a right thoracotomy and
laparotomy and three-field lymphadenectomy as curative operation
without receiving preoperative treatment. Adjuvant chemotherapy
with docetaxel, cisplatin and 5-fluorouracil) or chemo radiotherapy
(the same chemotherapy agents with radiation therapy, 2Gy for 5 days/
week: total 60Gy) was performed depend on final clinicopathological
staging or curability of the operation according to our institutional
protocol [6].

Various cytokines were measured in the preoperative serum
samples of these patients using the Cytometric Bead Array (CBA)
system. Fourteen cytokines that are known to be involved in the Th1/
Th2 balance were measured (interleukin (IL)-1a, IL-1p, IL-2, IL-4, IL-
5, IL-6, IL-7, IL-8, IL-10, IL-12p70, IL-13, IL-17A, interferon (IFN)-y,
and IgE). Survival or date of death of the patients was censored at the
date of last follow up by chart review or telephone survey. Multivariate
analysis (Cox regression analysis) was used to assess the association
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with prognosis and the relationship between preoperative C-reactive
protein (CRP) levels and prognosis was also investigated.

Covariates that were entered into the Cox regression analysis were
the following clinicopathological factors: (1) long diameter of the tumor,
(2) histological grade, (3) infiltration pattern, (4) vascular invasion, (5)
venous invasion, (6) pathological extent of tumor invasion (T), (7)
lymph node metastasis (N) and (8) presence or absence of intramural
metastasis, in addition to the levels of the 14 cytokines mentioned
above. For cytokine measurements, serum samples that were isolated
from the preoperative peripheral blood collected immediately after
general anesthesia induction were used. These serum samples were
stored at -80°C and were thawed at room temperature at the time of
measurement. Subsequently, the quantities of the 14 aforementioned
serum cytokines were measured using CBA system (Figure 1). For
TNM classification, the sixth edition was used.

CBA system

In the CBA system, the samples were first coated with two types
of fluorescent beads, and because the fluorescence intensity of the
captured antibody is different for each measured protein, the system
allows for the simultaneous analysis of multiple proteins (Figure 1).
By simultaneously measuring the phycoerythrin (PE) fluorescence
intensity from PE-labeled detection antibody, this system can be
used to perform simultaneous quantitative measurements (pg/mL) of
cytokines using less sample volume and greater sensitivity compared to
the traditional ELISA method.

Statistical analysis

Using IBM SPSS Statistics 19, analyses were performed using Cox
regression analysis and the Kaplan Meier method, and the x* test was
used for univariate analysis. In all analyses, p<0.05 was considered
statistically significant. The receiver operating characteristic (ROC)
curve (Youden Index method) was used to determine the cut-off values.

Results

The clinicopathological background information of the 98 patients
in the study is shown in Table 1. The mean age of the patients was 62.6
years, and there were 80 men (81.6%) in the study. The middle thoracic
(Mt) area was the most common primary location of the tumor as seen
in 56 patients (57.1%) and the mean length of the long diameter of
the tumor was 58.4 mm. Regarding histological grades, there were 45
patients (45.9%) each with well-differentiated squamous cell carcinoma
(well) and moderately-differentiated squamous cell carcinoma (mod).
INF-B was the most common infiltration pattern as seen in 72 patients
(73.5%) and vascular invasion was observed with high frequency as
seen in 94 patients (95.9%) who were positive for lymphatic invasion
(ly) and 93 patients (94.8%) who were positive for venous invasion
(v). pT3 was most frequently observed pathological extent of tumor
invasion (TNM classification) as seen in 54 patients (55.1%).

Regarding lymph node metastasis (TNM classification, sixth
edition), there were 27 patients (27.6%) who did not exhibit lymph
node metastasis (NO), 47 (48.0%) who exhibited regional lymph node
metastasis (N1) and 24 (24.4%) who exhibited distant lymph node
metastasis (M1). Twelve patients (12.2%) had intramural metastasis.
Regarding the pStage (TNM classification), patients with pStage
III were most frequently observed (30.6%), followed by pStage IVB
(22.4%). The cumulative survival rate of the 98 patients in each pStage
(TNM classification) was assessed using the Kaplan-Meier method
(mean observation period: 1514 days) (Figure 2).

The results showed that significant differences were observed in
cumulative survival rates between each pStage (p=0.001, log-rank test).
The cumulative survival curve showed that prognosis worsened with
progression from pStage I to pStage IV and that the 5 year survival rates
of patients in pStage I, II, III, and IV were 70%, 62%, 42%, and 26%,
respectively. Table 2 shows the mean values as well as the minimum-
maximum values of the 14 serum cytokines that were quantitatively
measured using the CBA system in samples collected immediately
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Figure 1: BD Cytometric Bead Array (CBA) System; [In the CBA system, the samples are coated with two types of fluorescent beads (capture antibody and PE-labeled
detection antibodies), and because the fluorescence intensity of the capture antibody is specific for each measured protein, the system allows for the simultaneous

analysis of multiple proteins].
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Age Mean 62.6 (39-80) 84
Men 80 81.6
Gender
Women 18 18.4
Upper thoracic 5 5.1
Primary location of tumor Middle thoracic 56 57.1
Lower thoracic 37 37.8
Long diameter of tumor (mm) Mean 58.4 (10-325) +39.7
Well differentiated 45 45.9
Histological grade (SCC) Moderately differentiated 45 45.9
Poorly differentiated 8 8.2
INF-a 8 8.2
Infiltration pattern (Japanese classification) INF-B 72 73.5
INF-y 18 18.3
N T ly(-) 4 4.1
Lymphatic invasion (Japanese classification)
ly(+) 94 95.9
—_ T V() 5 5.2
Venous invasion (Japanese classification)
v(+) 93 94.8
pT1 24 24.5
pT1a 3
) . T pT1b 21
Pathological extent of tumor invasion (TNM classification)
pT2 18 18.4
pT3 54 55.1
pT4 2 2
NO 27 27.6
Lymph node metastasis (TNM classification) N1 47 48
M1 24 24.4
. IMO 86 87.8
Intramural metastasis
M1 12 12.2
| 10 10.2
1l 34 347
A 17
I 1B 17
pStage (TNM classification)
1l 30 30.6
v 24 24.5
IVA 2
VB 22
Table 1: Clinicopathological background of 98 patients with thoracic esophageal squamous cell carcinoma.
Serum cytokine Mean value (Minimum-Maximum value)
Survival Function
IL-1a 0.6059 (0.00-26.26)
Lo MpStagel
h apstage IL-1B 1.8197 (0.00-32.91)
o pStagelll
llL ; T Eeneared IL-2 6.5929 (0.00-135.34)
0.8+ 5 1 1 = Censored
_ ho 70%n=10 - Censored IL-4 0.4069 (0.00-14.96)
= 4 : ! R
£ 0 b e IL-5 0.00 (0.00-0.00)
3 { 60% n =34
g ‘L IL-6 11.5137 (0.00-234.51)
i b IL-7 0.8593 (0.00-17.65)
E ol 42%n=31
] 1 IL-8 387.5142 (0.00-16859.65)
0 = IL-10 0.4255 (0.00-18.98)
s Mean Observation Period: IL-12p70 0.1645 (0.00-16.12)
1514 days
0.0 LogRank p = 0.001 IL-13 0.00 (0.00-0.00)
2 1000 2000 3900 000 IL-17A 4.0802 (0.00-56.44)
Survival time in days
Figure 2: Cumulative survival rates of each pStage (TNM classification); IgE 133.3226 (0.01-451.94)
[There are significant differences in cumulative survival rates between each ~ ~
pStage (p=0.001, log-rank test). The 5-year survival rates of patients in pStage INF-y 74718 (0.00-40.96)
0, 0, 0, 0, 1
1,11, 11l, and IV are 70%, 62%, 42%, and 26%, respectively]. Table 2: Quantitative values of the 14 measured serum cytokines; [all units: pg/ml,

except IgE in ng/ml].
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prior to the operation. In all patients (n=98) cox regression analysis was
performed with (1) long diameter of the tumor, (2) histological grade,
(3) infiltration pattern, (4) vascular invasion, (5) venous invasion, (6) et .
pathological extent of tumor invasion (T), (7) lymph node metastasis
(N) and (8) presence or absence of intramural metastasis, as well as the ssic]
levels of the 14 cytokines measured in the present study, as covariates :
and survival time in days as the dependent variable. Four factors-IL-
1B (p=0.003) and IL-6 (p=0.034) in addition to the T factor (p=0.001) 2 160004
and N factor (p < 0.0001) were selected as significant prognostic factors g
(Table 3). s
! ~
ROC curves (Youden index) for IL-1p and IL-6 were drawn =40 0 .
based on the 5-year survival and the cut-off values were determined . .
as IL-1B=16.9150 pg/ml and IL-6=45.1850 pg/ml (Figures 3 and 4). s * o
Subsequently, the patients were classified into those with high IL-1p (= 4185 6 o0
16.9150 pg/ml) and low IL-1P (<16.9150 pg/ml), as well as those with i 9 %
. 09 o0 om o o g’e %o
high IL-6 ( = 45.1850 pg/ml) and low IL-6 (<45.1850 pg/ml) (Tables 4 L D
and 5). Neither the IL-1p group nor the IL-6 group showed statistical ‘ ‘ ; . T
ignifi (x? test) in the number of patients in each pStage (IL-1f: : by s bt e
signiicance (x- tes rotp potag : Survival time in days
p=0.502, IL-6: P:0'079)' The survival curves (Kaplan—Meler method) Figure 4: Scatter plot and cut-off value of IL-6; ROC curves (Youden index)
between the high and low IL-1p and IL-6 groups were assessed. for IL-6 are drawn based on the 5-year survival, and the cut-off value of IL-6 is
Although there were no differences between the two IL-1B groups determined as 45.1850 pg/ml (sensitivity: 33.3%, specificity: 68.2%).
(p=0.291, log-rank test), the high IL-6 group had significantly worse
prognosis compared to the low IL-6 group (p=0.005, log-rank test).
pStage (TNM classification) High IL-18 group Low IL-1B group
Figures 5 and 6 show the cumulative survival curves of the IL- | 1 9
1l 1 33
Covariate p-value |Hazard ratio| 95% CI 1] 1 30
Pathological extent of tumor invasion 0.001 (relative to [\ 0 23
(TNM classification) ’ T1) - - . . .
Table 4: pStage categorization of patients in the high and low IL-1B groups; [High
12 0.81 1169  |0.326-4.200 IL-1B group: IL-1B = 16.9150 pg/ml; Low IL-18 group: IL-1B <16.9150 pg/ml, X2
T3 0.017 2.945 1.214-7.147 p=0.502].
T4 <0.0001 | 39.363 5434
285.152 pStage (TNM classification) High IL-6 group Low IL-6 group
Lymph node rjn_etalstasis (TNM <0.0001 (relative to | 1 9
classification) NO) I 0 34
N1 0.334 1.553 0.636-3.794 m 5 26
IL-1B 0.003 1.184 1.057-1.325 v 1 2
IL-6 0.034 1.023 1.002-1.045

Table 3: Prognostic factors in all patients (Cox regression analysis).

Table 5: pStage categorization of patients in the high and low IL-6 groups; [High
IL-6 group: IL-6 = 45.1850 pg/ml; Low IL-6 group: IL-6 <45.1850 pg/ml, X2 p=0.079].
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Figure 3: Scatter plot and cut-off value of IL-1f3; ROC curves (Youden index)

for IL-1B is drawn based on the 5-year survival, and the cut-off value of IL-1B is
determined as 16.9150 pg/ml (sensitivity: 74.4%, specificity: 93.2%).

Survival Function
ol - o
1\ i, 'Hj;;agg"r)uuupp
\ + Censored
\\ += Censored
0.8
S
] 1
; 5 H n=95
£ 06 N IL-1p <16.9150 pg/ml
w \
v e | a5%
‘ﬁ o o
2" 33%
N ik
9
n=3
0.2 IL-1B =16.9150 pg/ml
0.0 LogRank p = 0.291
[I) lDIDD 20;)0 3&00 40‘00
Survival time in days
Figure 5: Cumulative survival rates of the high IL-18 group and the low IL-18
group; [The survival curves (Kaplan-Meier method) between the high and low
IL-1B groups are assessed. Although there is no significant difference between
the two IL-1B groups (p=0.291, log-rank test), the high IL-1B shows tendency
of the worse survival. The mean survivals of the high and low groups are 961
days and 1719 days, respectively].
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1B and IL-6 groups, respectively. Next, we investigated CRP, which is
known to be associated with IL-6 and IL-1p. The cut-off value for the
CRP levels that was preoperatively measured was set to 0.2500 mg/dl
using the ROC curve (Youden index) based on 5-year survival. Patients
were divided into a high CRP group (= 0.2500 mg/dl) and a low CRP
group (<0.2500 mg/dl), and the survival rates between the two groups
were compared using Kaplan-Meier method. The scatter plot of the CRP
level and survival time in days in the 98 patients is shown in Figure 7.

The high CRP group had significantly worse prognosis compared
to the low CRP group (p=0.008, log-rank test) with the 5-year survival
rates being 29% and 55% for the high and low groups, respectively
(Figure 8). No statistical significance in the number of patients in each
pStage was observed between the two groups (p=0.054, X? test) (Table
6). Correlation analysis between the serum IL-6 concentration and the
CRP level showed that there was a positive, albeit weak, correlation
(correlation coefficient, r=0.21).

Survival Function
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o0 e/ LogRank p = 0.005
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Figure 6: Cumulative survival rates of the high IL-6 group and the low IL-6
group; [The high IL-6 group shows significantly worse prognosis compared to
the low IL-6 group (p=0.005, log-rank test) with the 5-year survival rates being
14% and 48% for the high and low groups, respectively. The mean survivals
are 611 days and 1776 days, respectively].
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Figure 7: Scatter plot and cut-off value of CRP; The cut-off value of
preoperatively measured CRP levels is set to 0.2500 mg/dl using the ROC
curve (Youden index) based on 5-year survival (sensitivity: 55.6%, specificity:
68.2%).
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Figure 8: Cumulative survival rates of the high CRP group and the low CRP
group; [The high CRP group shows significantly worse prognosis compared to
the low CRP group (p=0.008, log-rank test) with the 5-year survival rates being
29% and 55% for the high and low groups, respectively. The mean survivals
are 1179 days and 1934 days, respectively].

pStage (TNM classification) High CRP group Low CRP group
| 1 9
I 9 25
11l 16 15
v 8 15

Table 6: pStage categorization of patients in the high and low CRP groups;
[High CRP group: CRP = 0.2500 mg/dl; Low CRP group: CRP <0.2500 mg/dl, X?
p=0.054].

Discussion

According to the Th1/Th2 paradigm first proposed by Mosmann
et al., cytokines produced by Th cells are classified into Th1 types that
are involved in cell-mediated immunity and delayed hypersensitivity,
or Th2 types that are involved in humoral immunity and immediate
hypersensitivity, and it has been elucidated that a disturbance in this
Th1/Th2 balance is mechanistically involved in the onset of various
immunological diseases [1,7]. Additionally, it has also been gradually
elucidated that this Th1/Th2 paradigm is greatly involved in tumor
pathogenesis as well as prognosis, forming the basis of today’s tumor
immunology [3].

Previous studies have proven the suppression of Th1 type cells and
the overproduction of Th2 type cells in local tumors [8,9]. In recent
years, with advancements in measurement techniques such as the
CBA system, it has become feasible to evaluate the immune balance
in the serum in addition to the immune balance in local tumors [9].
As a result of using such techniques, it has been recognized in multiple
solid tumors that various cytokines influence prognosis independent of
histopathological progression [10,11]. In the current study, we assessed
the prognosis in esophageal cancer patients with multivariate analysis
using the Cox proportional hazards model with (1) long diameter of
the tumor, (2) histological grade, (3) infiltration pattern, (4) vascular
invasion, (5) venous invasion, (6) pathological extent of tumor invasion
(T), (7) lymph node metastasis (N), and (8) presence or absence of
intramural metastasis, as well as the levels of the 14 cytokines measured
as covariates.

Results showed that four factors, extent of tumor T factor (p=0.001),
lymph node metastasis N factor (p <0.0001), IL-1B (p=0.003) and IL-6
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(p=0.034), were selected as significant prognostic factors. However,
regarding IL-1p and IL-6, in the comparison of prognosis between
high and low groups (with cut-off values determined using ROC
curves based on 5-year survival), although significant differences were
observed between the high and low IL-6 groups (p=0.005, log-rank
test), no differences were observed between the high and low IL-18
groups (p=0.291, log-rank test).

Th cells progress through the stages of naive T cell precursor
to ThO and functionally mature into Thl or Th2 cells depending on
the pattern of the cytokines they produce. Thl cells produce IFN-y,
IL-2, and lymphotoxin and are involved in cell-mediated immunity
responses, whereas Th2 cells produce IL-4, IL-5, IL-6, and IL-10,
activate B cells and are involved in the humoral immunity response [1].
The differentiation into Th1 or Th2 cells is controlled by 1L-4, IL-12,
and INF-y and cytokines produced by Th1 and Th2 cells suppress each
other’s function in a process known as the Th1/Th2 balance (Figure 9)
[12,13]. It has been previously reported that cancer patients are Th2-
dominant in the Th1/Th2 balance [2].

It has also been reported that there is decreased IL-2 production
and elevated IL-4, IL-6, and IL-10 production in colorectal cancer,
decreased IL-2 and IFN-y production in bladder cancer, prostate
cancer, and renal cancer and increased IL-10 mRNA expression in
lung cancer [8,14-17]. Expression of the Th2 type cytokine IL-6 within
esophageal cancer tissue is known to be profoundly associated with
the progression of esophageal cancer and poor prognosis [18,19]. In
the present study, esophageal cancer patients with high IL-6 in the
preoperative peripheral blood also had significantly worse prognosis
compared to those with low IL-6, showing a similar trend in the levels
of the cytokine in the serum and in tumor tissues.

IL-1 is a cytokine that is known to possess many functions upstream
of IL-6 in the cytokine network (Figure 10). Although they have
different protein sequences, IL-1a and IL-1B possess physiological
actions that are essentially identical and IL-1B is known to promote

IL-6 production by tumor cells and inflammatory cells in cancer
patients [20,21]. From the multivariate analysis in the present study,
IL-1p was selected as a significant prognostic factor together with
IL-6 and this indicated the possibility that, of the many differentiation-
inducing functions of IL-1p, differentiation into Th2 types including
IL-6 is promoted in esophageal cancer patients as well. IL-6 and IL-1
are termed “inflammatory cytokines” along with tumor necrosis factor
(TNF)-a and are known to act on hepatocytes to promote acute-phase
protein (CRP) production [20-22]. Previous reports have demonstrated
that patients with solid tumors who show high preoperative serum CRP
levels have poor prognosis, regardless of the disease stage [23-28].

Moreover, there are recent reports that indicated that an increase
in the CRP level is correlated with the serum IL-6 concentration in
gastric cancer and renal cell carcinoma [4,5]. We also investigated the
correlation between the serum IL-6 concentration and CRP level in
the present study, but did not observe a strong correlation (correlation
coefficient r=0.21). However, when we compared the 5 year survival
rates (Kaplan-Meier method) between the two groups that were divided
into high and low CRP groups with a cut-off value of 0.2500 mg/dl,
we found that the high CRP group had significantly worse prognosis
(p=0.008, log-rank test) and that the 5 year survival rates were 29% and
55% for the high and low CRP groups, respectively.

Although a small bias (p=0.054) was observed in the number
of patients in each pStage between the two groups, this was not
statistically significant and high levels of preoperative serum CRP were
also suggested to be a factor for poor prognosis in esophageal cancer
patients regardless of the disease stage. In the present study, we did not
observe elevations in other Th2 type cytokines represented by IL-4, IL-
S, and IL-10. Some of the potential reasons for this finding include the
fact that there is detection limit due to low cytokine concentration in the
serum, although quantitative measurement to the pg/ml level is feasible
with BCA systems, and that the experimental environment could easily
influence the results depending on the type of cytokine [29].

Regarding the Th1/Th2 balance, cancer immunotherapy using

| Helper T cell precursor |

ThO cell

INF-y, IL-2 productionl

M-

IL-4, IL-5, IL-6, IL-10 production

ICeII-mediated immunity I I Humoral immunity I

|

|

Proliferation and differentiation of T cells | | Proliferation and differentiation of B cells

|

|

| Inflammatory diseases |

| Allergic diseases

| Autoimmune diseases |
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Figure 9: Th1/Th2 balance; [The differentiation of the T cell precursors into Th1 or Th2 cells is initially controlled by IL-4, IL-12, and INF-y. Thereafter, cytokines
produced by Th1 and Th2 cells suppress the counterpart in a regulatory process known as the Th1/Th2 balance].

J Gastroint Dig Syst, an open access journal
ISSN: 2161-069X

Volume 7 « Issue 5 + 1000531



Citation: Hattori Y, Tomita N, Yoshino K, Kajiyama Y (2017) Significance and Outlook of Preoperative Serum Interleukin-18 and Interleukin-6 as
Prognostic Factors in Esophageal Cancer. J Gastroint Dig Syst 7: 531. doi: 10.4172/2161-069X.1000531

Page 7 of 8

Genetic factors
Environmental factors

/

Other cytokines
IFN-y. IL-4. IL-5, IL-17

l TNFa

Macrophage

activation

o

B cells
Megakaryocytes
T cells in bone marrow
\.n iL 6 Hepatocytes
» Osteoclasts
Fibroblasts
Synovial cells

Vascular endothelial cells

Hypothalamus
Thermoregulatory center

Figure 10: Inflammatory cytokine network; [IL-1 possesses many functions at the upstream of IL-6 in a cytokine network].

compounds such as lentinan, which corrects Th2 dominance in a
tumor-bearing state, has already been clinically applied, and its
effectiveness against esophageal cancer has also been reported
[30.31]. The elucidation not only of the Th1/Th2 balance but also of
the mechanism that induces specific cytokine elevation is important
as it may become the foundation for the development of new drugs
for cancer immunotherapy and molecular targeted therapy. In the
future, measuring serum cytokines not only preoperatively but also
postoperatively as well as before and after postoperative adjuvant
therapy to assess the changes over time is considered to be necessary.
As a result, ascertaining the tumor immunocompetence status and
predicting prognosis may become feasible through the assessment
of the Th1/Th2 balance and the time-dependent changes in specific
cytokines.

Conclusion

The present study demonstrated that preoperative serum levels of
the inflammatory cytokines IL-1p and IL-6 are significant prognostic
factors in esophageal cancer patients, and also suggested that the Th1/
Th2 balance in the immune response of esophageal cancer patients with
poor prognosis may be shifted towards Th2 dominance.
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