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Abstract. Predictive value of serum interleukin 10 (IL-10) 
and interleukin  18 (IL-18) expression in patients with 
colorectal cancer (CRC) was investigated. This study retro-
spectively analyzed the medical records of 146 patients with 
CRC admitted to the Binzhou Medical University Hospital 
as the study group, and collected the physical examination 
data of 82 volunteers as the control group. The expression 
levels of IL-10 and IL-18 in the serum were measured by 
enzyme-linked immunosorbent assay (ELISA). A 60-month 
follow-up on patients in the study group was performed to 
make records of their prognosis. The expressions of IL-10 
and IL-18 were statistically different in patients with different 
Dukes' stages, tumor sizes, histological grades, and different 
situations of distant metastasis of cancer cells (P<0.05); 
with a gradual downward trend following the operation. The 
expression levels of serum IL-10 and IL-18 in the study group 
7 days after the operation were lower than the levels before 
the operation (P<0.05), and the expression levels of IL-10 and 
IL-18 of patients in the study group on the day of discharge 
were lower than the expression levels 7 days after the opera-
tion (P<0.05). The expressions of IL-10 and IL-18 of patients 
with reoccurred CRC after the operation were significantly 
higher than that of patients without recurrence of CRC in 
the study group (P<0.05). Thus, IL-10 and IL-18 are highly 
expressed in the serum of CRC patients, which makes IL-10 
and IL-18 useful to serve as indicators to determine the 
prognosis of CRC patients. The lower the expression levels 
of IL-10 and IL-18, the lower the cancer recurrence rate, the 
better the prognosis and the longer the survival time.

Introduction

As a malignant tumor of the digestive tract with quite a 
common occurrence, colorectal cancer (CRC) has the third 
highest incidence worldwide (1). Without a clarified etiology, 
CRC is currently considered to be a consequence of a common 
coordination effect of eating habits, living habits, environment, 
genetic and other factors (2). Due to the developed economy, 
accelerated life rhythm, and the changed living environment, 
as well as a common diet characterized with low fiber, high 
fat, and high protein, the incidence and mortality of CRC are 
increasing each year. With few obvious symptoms in the early 
stage except for discomfort and indigestion, CRC develops 
more symptoms at the middle and late stage when the distant 
metastasis of cancer cells occurs, including stool bleeding, 
abdominal pain, intestinal obstruction, change of bowel habit, 
weight loss or fever (3). Due to the lack of specific clinical 
manifestations in the early stage of CRC, patients often 
receive no correct treatment in the optimal treatment period 
because of misdiagnosis and missed diagnosis. Some patients 
even start seeking medical help at the middle and late stages 
of cancer, losing the chance of radical surgery and receiving 
unsatisfactory efficacy from routine treatment (4). Studies 
have revealed disappointing 5-year survival rate of CRC, only 
approximately 65%, along with a poor prognosis with a recur-
rence rate of 37% (5).

As a type of cytokine produced by a variety of cells and 
acting on a variety of cells, the interleukin family plays a 
pivotal role in the differentiation, maturation, proliferation, 
activation, immune regulation, and mediated inflammatory 
response of immune cells, involved in a variety of physi-
ological and pathological reactions (6).

Interleukin 10 (IL-10) has a two-way immunomodula-
tory effect, mainly negative immunomodulatory effects (7). 
Mainly produced by monocytes, activated B  cells, and 
keratinocytes, IL-10 is located on chromosome 1 of the 
human body and has a molecular weight of 35-40 kDa, in 
the main form of a dimer (8). IL-10 can not only inhibit the 
synthesis of a variety of cytokines such as various inflamma-
tory factors and growth factors, and promote the secretion 
of anti-inflammatory factors in the body, but also can inhibit 
effector molecules to achieve tumor immunosuppression, 
being able to be produced by various types of solid tumors 
and hematopoietic tumors (9).

Predictive value of IL-18 and IL-10 in the 
prognosis of patients with colorectal cancer

Baosong Li1*,  Fengxia Wang2*,  Chong Ma1,  Tao Hao1,  Longlong Geng1  and  Hong Jiang1

Departments of 1Colorectal and Anal Surgery and 2Laboratory, 
Binzhou Medical University Hospital, Binzhou, Shandong 256603, P.R. China

Received November 26, 2018;  Accepted April 15, 2019

DOI: 10.3892/ol.2019.10338

Correspondence to: Dr Hong Jiang, Department of Colorectal and 
Anal Surgery, Binzhou Medical University Hospital, 661 Huanghe 
2 Road, Binzhou, Shandong 256603, P.R. China
E-mail: j6v2rv@163.com; 957963980@qq.com

*Contributed equally

Key words: interleukin-10, interleukin-18, colorectal cancer, recur
rence, survival time

https://www.spandidos-publications.com/10.3892/ol.2019.10338
https://www.spandidos-publications.com/10.3892/ol.2019.10338
https://www.spandidos-publications.com/10.3892/ol.2019.10338


Li et al:  IL-18 and IL-10 in Colorectal Cancer714

Interleukin 18 (IL-18), a 1.1 kb-long cytokine that is located 
on chromosome 11 (11q22.2-22.3), consists of 6 exogenous 
factors and 5 inclusions, with 157 amino acids and a molecular 
weight of 18.3 kDa (10). As an inflammatory cytokine that 
is mainly produced by macrophages, T cells, B cells, osteo-
blasts, glial cells, and other cells, IL-18 plays a vital role in 
the inflammatory response of cells (11). Previous findings have 
shown that overexpression of the IL-18 protein can reduce the 
viability of tongue squamous cell carcinoma cells by inducing 
apoptosis to importantly inhibit the growth and development 
of tongue squamous cell carcinoma cells (12). However, the 
role of IL-18 in the occurrence and development of diseases is 
controversial. It has been previously shown that the expression 
of IL-18 in the endometrium of female patients with polycystic 
ovary syndrome is significantly increased compared with that 
in normal women, with higher expression of IL-18 in the uterus 
of overweight patients with polycystic ovary syndrome than in 
the uterus of polycystic ovary syndrome patients with normal 
weight (13). Thus IL-18 may play opposite roles in different 
tumors or diseases.

Considering the unclear role of IL-10 and IL-18 in CRC, 
this study investigated the expression of IL-10 and IL-18 in 
serum of patients with CRC and explored the clinical relation-
ship between IL-10 and IL-18 and the clinical stage, tumor 
differentiation and post-treatment prognosis of CRC patients, 
as well as the value of IL-10 and IL-18 in evaluating the 
prognosis of patients with CRC, with the purpose of providing 
references for clinical practice.

Patients and methods

Clinical baseline data. This study used a retrospective analysis 
of the medical records of 146 patients with CRC admitted to 
Binzhou Medical University Hospital (Binzhou, China) from 
January 2011 to May 2013 and the physical examination data 
of 82 healthy volunteers who underwent a physical examina-
tion during the same period. A total of 146 patients (84 males 
and 62 females, with an average age of 56.43±16.43 years) 
who received colonoscopy before the treatment and were 
confirmed by pathology as CRC patients were enrolled in the 
study group, 82 healthy volunteers (44 males and 38 females, 
with an average age of 54.32±15.69 years) were enrolled in the 
control group. This study was conducted after the approval by 
the Medical Ethics Committee of Binzhou Medical University 
Hospital, and both the patients and their families signed the 
informed consent form.

Inclusion and exclusion criteria. The inclusion criteria were: 
patients with the first-listed diagnosis of CRC, patients who 
were older than or equal to 18 years, patients who received 
regular follow-up after the surgery, patients who did not 
undergo radiotherapy and chemotherapy before admission, 
patients who were willing to be re-examined in Binzhou 
Medical University Hospital regularly after discharge.

The exclusion criteria were: those who were treated in 
Binzhou Medical University Hospital with reoccurred CRC, 
those with diabetes, those with immune disease, those with 
cardiovascular and cerebrovascular diseases, those who 
suffered from intestinal obstruction complicated with intes-
tinal bleeding before the treatment.

Main reagents and instruments. IL-10 ELISA kit (Shanghai 
Haling Biological Technology Co., Ltd., Shanghai, China; 
article number: HL10289); IL-18 ELISA kit (Shanghai Yuanmu 
Biotechnology Co., Ltd., Shanghai, China; article number: 
YM-QP10207); fully-automatic quantitative enzyme standard 
instrument (Anthos Labtec Instruments GmbH, als-Siezen-
heim, Austria; article number: anthos2010); and UV-visible 
spectrophotometer (UV1700; Runqee Instrument Technology 
Co., Ltd., Shanghai, China) were used in the present study.

Experimental methods
Collection of experimental specimens. All participants in the 
experiment were fasted for more than 8 h in the night before 
blood collection. Elbow venous blood (5 ml) on an empty 
stomach was extracted the next morning and stored in the 
refrigerator for 12 h. After the refrigeration, the blood sample 
was taken out and placed at 30˚C for 25 min at 4˚C, then was 
centrifugalized at the speed of 800 x g for 5 min at 4˚C. Ten 
minutes of standing followed the end of the centrifugation to 
wait for the stratification of the blood sample. Then the super-
natant liquid was carefully collected and stored at -20˚C.

Determination of IL-10 and IL-18 expression levels. In this 
experiment, the expression levels of IL-10 and IL-18 in the 
serum of patients in the study group and the control group were 
determined by enzyme-linked immunosorbent assay (ELISA).

The blood sample to be tested and the kit were taken out 
from the refrigerator, and thawed at room temperature at 30˚C. 
Next, the ELISA plate was taken out, and 50 µl of the standard 
product was added into the standard well, 10 µl of the sample 
and 40 µl of the sample dilution solution were added into the 
sample well, 100 µl of the chromogenic antibody was added 
to each well except the blank well. After that, the ELISA plate 
was put in a water bath at 37˚C for 60 min and then taken 
out, and 50 µl of the washing solution was added to each well 
and was removed after 1 min of standing, such washing was 
repeated 5 times. Afterwards, 50 µl of the enzyme standard 
solution was added to each well (except the blank well) which 
was then put in the shaking water bath for 15 min at 37˚C. 
Following that, the color developing agent was added to each 
well (except the blank well) to perform the color reaction for 
15 min in the dark. Finally, the reaction was terminated by the 
addition of a stop solution. The absorbance of each well was 
measured at a wavelength of 450 nm 10 min after the end of 
the reaction. The ratio of the absorbance of the sample to the 
absorbance of the standard product was calculated according 
to the absorbance corresponding to the concentration of the 
standard product, and the samples with a ratio of its absorbance 
to the absorbance of the standard product was ≤99% were 
determined as qualified for the experiment. The measured 
absorbance and the linear regression equation were calculated 
by the automatic microplate reader, and the concentration of 
the sample was measured.

Observation indicators and follow-up methods of the study 
group. After the surgical operation and the discharge from 
hospital, patients in the study group were followed up for 
60 months. For patients who were in good health and could 
maintain contact, the follow-up was mainly performed by 
telephone; for patients with poor communication by telephone 
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interview, such as those of senior age, in poor health or died 
during the follow-up, follow-up was performed by visiting or 
consulting their families as appropriate. To record the recur-
rence situation of the disease, patients in the study group were 
required to receive B-scan ultrasonography, colonoscopy, 
and CT examinations every 3 months in the first year after 
the discharge, every 6 months in the second year after the 
discharge, and once a year in the third year after the discharge. 
No examinations in the hospital were required three years 
after the discharge.

Statistical analysis. Statistical analysis was performed by 
SPSS 17.0 (Beijing Strong-Vinda Information Technology 
Co., Ltd., Beijing, China), and the expression levels of IL-10 
and IL-18 were expressed as the mean ± standard deviation 
(mean ± sd). The t-test was used to compare the measurement 
data between groups, the Chi-square test was used to compare 
the count data between groups, while the variance test and 
LSD post hoc test were used to compare the measurement data 
of multi-group. The Kaplan-Meier method and the log-rank 
test were used for survival analysis. The difference was statis-
tically significant at P<0.05.

Results

Baseline data. No statistical differences of the baseline data 
between the study group and the control group were identi-
fied including the age, sex, body mass index, smoking status, 
alcohol abuse, fasting blood glucose, marriage history, Hb 
value, RBC value and PLT value (P>0.05) (Table I).

Expression of IL-10 and IL-18 in the two groups. Both the 
expression level of IL-10 (97.36±23.51 ng/l) and the expression 
level of IL-18 (176.98±32.34 ng/l) in the serum of the study 
group before surgery were higher than those of the control group 
which had a serum IL-10 expression level of (24.53±9.23) ng/l 
and a serum IL-18 expression level of (52.93±11.09) ng/l, and 
the difference was statistically significant (P<0.05) (Fig. 1).

Relationship between the serum IL-10 and IL-18 and the 
clinicopathology of CRC in the study group. According to 
the results, the expression of IL-10 and IL-18 in the study 

Figure 1. Comparison of IL-10 and IL-18 expression levels between the study 
group and the control group. The expression levels of IL-10 and IL-18 in the 
serum of the study group were statistically higher than those of the control 
group according to the ELISA test results (P<0.05). Asterisk (*) indicates that 
the difference was statistically significant when compared with the control 
group. IL-10, interleukin 10;  IL-18, interleukin 18.

Table I. Comparison of general baseline data between the study group and the control group [n (%)] (mean ± sd).

Factors	 Study group (n=146)	 Control group (n=82)	 χ2/t	 P-value

Age (years)	 56.43±16.52	 54.32±15.69	 0.942	 0.347
Sex			   0.320	 0.581
  Male	 84 (57.53)	 44 (53.66)
  Female	 62 (42.47)	 38 (46.34)

Body mass index (kg/m2)			   0.049	 0.890
  <24	 77 (52.74)	 42 (51.22)
  ≥24	 69 (47.26)	 40 (48.78)

Smoking status			   0.485	 0.493
  Yes	 80 (54.79)	 41 (50.00)
  No	 66 (45.21)	 41 (50.00)

Alcohol abuse			   0.417	 0.579
  Yes	 67 (45.89)	 34 (41.46)
  No	 79 (54.11)	 48 (58.54)

Fasting blood sugar (mmol/l)	 4.35±1.81	 4.63±1.48	 1.194	 0.234
Marriage history			   0.453	 0.591
  Married	 137 (93.84)	 75 (91.46)
  Unmarried	 9 (6.16)	 7 (8.54)
Hb (g/l)	 123.58±18.43	 126.97±15.63	 1.405	 0.161
RBC (x1012/l)	 4.60±0.38	 4.49±0.49	 1.886	 0.061
PLT (x109/l)	 216.35±57.26	 224.89±48.21	 1.142	 0.255
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group were not statistically related with factors including 
age, sex and body mass index (P>0.05), but were statistically 
significant for factors such as the Dukes' staging, tumor size, 
histological grades, and the distant metastasis of cancer cells 
(P<0.05) (Table II).

Expression of IL-10 and IL-18 in the study group before and 
after the operation. The results presented a gradual decrease 
of the expression of IL-10 and IL-18 in the serum of the study 
group after the operation, from (97.36±23.51) ng/l of IL-10 
before the operation to (85.23±19.40) ng/l of IL-10 7 days 
after the operation, from (176.98±32.34) ng/l of IL-18 before 
the operation to (159.34±29.94) ng/l of IL-18 7 days after the 
operation, and the differences were statistically significant 
(P<0.05). In addition, the expression of IL-10 on the day of 
discharge (78.49±17.43  ng/l) and the expression of IL-18 
(145.95±26.91 ng/l) on the day of discharge were statistically 
lower than the expression of IL-10 and IL-18 7 days after the 
operation (P<0.05) (Fig. 2).

Relationship between the expression levels of IL-10 and 
IL-18 and the recurrence of the disease in the study group. 
After the discharge, the IL-10 expression of patients in 
the study group confirmed by the examination reports to 

be reoccurred disease after the operation on the day of the 
detection of recurrence of cancer cells was (77.48±27.45) ng/l, 
significantly higher than the serum expression level of IL-10 
of patients without reoccurred cancer cells (43.65±13.56) ng/l 

Table II. Comparison of expression of IL-10 and IL-18 in different clinical and pathological conditions in the study sroup 
(mean ± sd).

Factor	 Study group (n=146)	 IL-10 (ng/l)	 t/F	 P-value	 IL-18 (ng/l)	 t/F	 P-value

Age (years)			   1.716	 0.088		  1.821	 0.071
  <55	 67	 93.45±19.60			   170.45±25.81
  ≥55	 79	 99.34±21.53			   179.02±30.30
Sex			   0.899	 0.370		  1.462	 0.146
  Male	 84	 95.11±21.26			   172.99±28.35
  Female 	 62	 98.39±22.48			   180.03±29.29
Body mass index (kg/m2)
  <24	 77	 94.83±20.98	 1.506	 0.134	 181.06±28.26	 1.517	 0.131
  ≥24	 69	 100.05±20.82			   173.84±29.20
Dukes' staging 			   9.474	 <0.01		  4.406	   <0.01
  Stage A and B	 53	 83.88±10.03			   169.41±24.77
  Stage C and D	 93	 105.82±15.05			   187.02±22.30
Tumor size (cm)			   7.138	 <0.01		  7.748	 <0.01
  <4	 61	 85.36±11.51			   158.94±14.30
  ≥4	 85	 103.54±17.33			   185.48±23.84
Histological grades			   64.150	 <0.01		  131.000	 <0.01
  Well differentiated	 43	 82.84±8.99			   154.95±10.31
  Moderately differentiated	 56	 94.93±13.08a			   178.43±12.57a

  Poorly differentiated	 47	 109.84±11.03a			   196.27±13.05a

Distant metastasis			   8.082	 <0.01		  11.340	 <0.01
  Yes	 82	 106.35±14.52			   192.94±16.38
  No	 64	 87.36±13.51			   161.53±16.89

aP<0.05 indicates that the difference was statistically significant when compared with the well differentiated group. IL-10, interleukin 10;  
IL-18, interleukin 18.

Figure 2. Comparison of IL-10 and IL-18 expression levels before and after 
surgery in the study group. The ELISA results show a gradual decrease of 
the expression of IL-10 and IL-18 in the serum of the study group after the 
operation, and indicated that the expression levels of IL-10 and IL-18 7 days 
after the operation were lower than those before the operation, and were sta-
tistically different (P<0.05). In addition, the expression of IL-10 and IL-18 on 
the day of discharge were statistically lower than the expression of IL-10 and 
IL-18 7 days after the operation (P<0.05). *P<0.05,  a statistically significant 
difference when compared with the preoperative expression levels; #P<0.05, a 
statistically significant difference when compared with the expression levels 
7 days after the operation. IL-10, interleukin 10;  IL-18, interleukin 18.
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according to the last examination reports, and the difference 
was statistically significant (P<0.01). The IL-18 expression 
of patients with reoccurred disease after the operation on 
the day of the detection of recurrence of cancer cells was 
(153.45±14.54)  ng/l, significantly higher than the serum 
expression level of IL-18 of patients without reoccurred 
cancer cells which was (84.37±10.04) ng/l according to the 
last examination reports, and the difference was statistically 
significant (P<0.05) (Table III).

Relationship between the IL-10 expression level and the 
survival of patients in the study group. According to the 
average expression level of serum IL-10 in the study group on 
the day of discharge, patients in the study group were divided 
into two subgroups, with 69 patients whose IL-10 expression 
levels were <75 ng/l in the low IL-10 expression group and 
77 patients whose IL-10 expression levels were ≥75 ng/l in the 
high IL-10 expression group. The two subgroups were followed 
up for 60 months. At the end of the follow-up, the low IL-10 
expression group had 16 cases of death, with a median survival 
time of 58 months and a mortality rate of 23.18%; the high 
IL-10 expression group had 72 cases of death, with a median 
survival time of 29 months and a mortality rate of 93.51%. 
The two subgroups were statistically different (χ2=49.330, 
P<0.01) (Fig. 3).

Relationship between the IL-18 expression level and the 
survival of patients in the study group. According to the 

average expression level of serum IL-18 in the study group on 
the day of discharge, patients in the study group were divided 
into two subgroups, with 55 patients whose IL-18 expression 
levels were <150 ng/l in the low IL-18 expression group and 
91 patients whose IL-18 expression levels were ≥150 ng/l in the 
high IL-18 expression group. The two subgroups were followed 
up for 60 months. At the end of the follow-up, the low IL-18 
expression group had 21 cases of death, with a median survival 
time of 49 months and a mortality rate of 38.18%; the high 
IL-18 expression group had 67 cases of death, with a median 
survival time of 35 months and a mortality rate of 73.63%. 
The two subgroups were statistically different (χ2=15.290, 
P<0.01) (Fig. 4).

Discussion

Colorectal cancer (CRC), a very common tumor disease, has a 
serious impact on human health due to its high morbidity and 
mortality (14). In recent years, CRC has shown an increase in inci-
dence and a tendency of a younger age of onset (15), accounting 
for more than 15% of all systemic malignant tumors (16). CRC 
mostly affects individuals aged approximately 55 years (17), seri-
ously threatening the safety of human life with high mortality. 
Most of the CRC patients start their treatment at an advanced 
cancer stage when radiotherapy brings very limited efficacy due 
to the patients' poor sensitivity to it, leading to treatment options 
such as surgical resection. However, surgical resection, with its 
huge surgical trauma, is harmful to the postoperative recovery 

Table III. Relationship between expression levels and recurrence of IL-10 and IL-18 in the study group (mean ± sd).

Factor	 n	 IL-10 (ng/l)	 t	 P-value	 IL-18 (ng/l)	 t	 P-value

Recurrence 			   9.886	 <0.01		  33.970	 <0.01
  Yes	 58	 77.48±27.45			   153.45±14.54
  No	 88	 43.65±13.56			   84.37±10.04

IL-10, interleukin 10;  IL-18, interleukin 18.

Figure 3. The relationship between the IL-10 expression level and the sur-
vival of patients in the study group. The Kaplan-Meier test results showed 
that the median time of survival of the IL-10 low expression group was 
58 months, statistically different from the IL-10 high expression group which 
had a median survival time of 29 months (χ2=49.330, P<0.01). At the end 
of the follow-up, the number of deaths in the IL-10 low-expression group 
reached 16 with a mortality rate of 23.18%; the number of deaths in the IL-10 
high-expression group reached 72 with a mortality rate of 93.51%. IL-10, 
interleukin 10;  IL-18, interleukin 18.

Figure 4. The relationship between the IL-18 expression level and the survival 
of patients in the study group. The Kaplan-Meier test results showed that the 
median time of survival of the IL-18 low expression group was 49 months, 
statistically different from the IL-18 high expression group which had a 
median survival time of 35 months (χ2=15.290, P<0.01). At the end of the 
follow-up, the number of deaths in the IL-18 low-expression group reached 
21 with a mortality rate of 38.18%, and the number of deaths in the IL-18 
high-expression group reached 67 with a mortality rate of 73.63%. IL-10, 
interleukin 10;  IL-18, interleukin 18.

https://www.spandidos-publications.com/10.3892/ol.2019.10338
https://www.spandidos-publications.com/10.3892/ol.2019.10338
https://www.spandidos-publications.com/10.3892/ol.2019.10338


Li et al:  IL-18 and IL-10 in Colorectal Cancer718

and survival of patients, resulting in a low recovery rate and an 
easy recurrence or metastasis of cancer cells (18).

Tumor growth is closely related to the regulation of the 
body's immune system  (19). IL-10, an immunosuppres-
sive factor with strong immunosuppressive effects, mainly 
performs its function of regulating immune response through 
presenting antigens to T cells in various ways (20). In the 
process of tumor occurrence and development, IL-10 is of 
importance as an immunosuppressive factor by promoting 
the aggravation of the body's inflammatory response, accel-
erating the occurrence and development of tumors through 
the mechanism of immunosuppression, and further advancing 
tumor progression by further increasing its expression when 
the tumor deteriorates forming a vicious circle (21). IL-18, as a 
cytokine characterized by ubiquity and pleiotropy can promote 
inflammation and immune stimulation, it has double roles in 
inhibiting and promoting the occurrence and development 
of human immune system diseases (22). Mainly secreted by 
monocytes and macrophages, IL-18 can significantly enhance 
the body's immune function (23). In recent years, IL-18 has 
been reported increasingly in literature to be possibly synthe-
sized by tumor cells, with an especially high expression in oral 
cancer patients (24).

This study detected that the levels of IL-10 and IL-18 
in the serum of CRC  patients were higher than those in 
healthy people, with a statistical difference (P<0.05), which 
is similar to the findings of Haghshenas  et  al  (25) who 
discovered the higher average expression of IL-18 in gastro-
intestinal cancer patients compared to healthy volunteers 
in the detection of the expression of IL-18 in the serum of 
gastrointestinal cancer patients. Galizia et al (26) discovered 
the increase of IL-10 expression in mice which received a 
subcutaneous injection of CRC cells, which is similar to the 
findings of this study. In further research, our study found 
the expressions of IL-10 and IL-18 in CRC patients were not 
statistically related with factors including age, gender and 
body mass index (P>0.05), but were in statistical relation to 
factors such as the Dukes' staging, tumor size, histological 
grades and the distant metastasis of cancer cells (P<0.05); 
a gradual decrease of the expression of IL-10 and IL-18 in 
CRC patients surfaced after surgery and thus the expression 
levels of IL-10 and IL-18 in the serum 7 days after the opera-
tion were statistically lower than those before the operation 
(P<0.05); in addition, the expression of IL-10 and IL-18 on 
the day of discharge were also lower than those 7 days after 
the operation, with a statistical difference between them 
(P<0.05). Jablonska et al (24) found that the expression of 
IL-18 in the serum of patients with oral squamous cell carci-
noma 3 weeks after the surgery was lower than that before 
surgery, and the study by Becker et al  (27) revealed that 
patients with colon cancer had a lower expression of serum 
IL-10 after the treatment compared with that before the 
treatment. This study also found that the expression of IL-10 
in patients with reoccurred CRC after the operation was 
statistically significantly higher than that in patients without 
recurrence of CRC (P<0.01), similar to the expression of 
IL-18 (P<0.01). This study divided patients in the study group 
into two subgroups according to the IL-10 expression, with 
69 patients whose IL-10 expression levels were <75 ng/l in 
the low IL-10 expression group and 77 patients whose IL-10 

expression levels were ≥75 ng/l in the high IL-10 expression 
group. The two subgroups were followed up for 60 months 
the low IL-10 expression group had 16 cases of death, with 
a median survival time of 49 months and a mortality rate 
of 23.18%; the high IL-10 expression group had 72 cases 
of death, with a median survival time of 29 months and a 
mortality rate of 93.51%. The two subgroups were statisti-
cally different (χ2=49.330, P<0.01). Such findings were 
similar to the study results of Miteva et al (28), who found 
that CRC patients with a high preoperative serum IL-10 
levels had low survival rates, indicating the poor prognosis 
and survival of CRC patients with high serum IL-10 levels. 
Next, patients in the study group were divided into two 
subgroups according to the IL-18 expression, with 55 patients 
whose IL-18 expression levels were <150 ng/l in the low 
IL-18 expression group and 91 patients whose IL-18 expres-
sion levels were ≥150 ng/l in the high IL-18 expression group. 
The two subgroups were followed up for 60 months, the low 
IL-18 expression group had 21 cases of death, with a median 
survival time of 49 months and a mortality rate of 38.18%; 
the high IL-18 expression group had 67 cases of death, with 
a median survival time of 35 months and a mortality rate 
of 73.63%. The two subgroups were statistically different 
(χ2=15.290, P<0.01), showing that a high level of serum 
IL-18 led to a poor prognosis and survival of CRC patients. 
Dwivedi et al (21) discovered the ability of IL-10 to promote 
tumorigenesis and systemic tumor immune suppression 
and speculated that the cause of poor prognosis of patients 
with high IL-10 expression might be the IL-10 function of 
damaging the activation of the cytotoxic T lymphocyte and 
inhibiting its cytolysis activity. Okamoto et al  (29) found 
that serum IL-18 was an independent prognostic factor for 
patients with non-small cell lung cancer, and serum IL-18 
expression levels in patients with non-small cell lung cancer 
with bone metastases were significantly higher than those 
without bone metastases, which is similar to this study.

This study strictly selected the research subjects according 
to the inclusion and exclusion criteria to ensure the reliability 
of the results of this study. A 60-month follow-up study was 
performed for the prognosis of CRC patients, period, mainly 
through monthly telephone interviews, home visits, or consul-
tations with the patients' relatives to guarantee the accuracy 
and reality of the result. The accuracy of this study was also 
guarded by the precise records of the prognosis of patients 
according to the reports of B-scan ultrasonography, colonos-
copy, and CT examinations every 3 months in the first year 
after the discharge, every 6 months in the second year after the 
discharge, and once a year in the third year after the discharge.

IL-10 and IL-18 have high expression in the serum of 
CRC patients and have a close relationship with the Dukes' 
staging, tumor size, histological grade, and distant metastasis 
of cancer cells. IL-10 and IL-18 can be used as indicators to 
judge the prognosis of CRC patients, specifically the lower the 
expression levels of IL-10 and IL-18, the lower the recurrence 
rate of cancer, the better the prognosis and the longer the 
survival time.
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