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Abstract
The systematic immune-inflammation index (SII) has been used to predict the prognosis of patients with various cancers. This study
aimed todeterminewhether thepreoperativeSIIwas associatedwith postoperative survival amongpatientswith operable colon cancer.
This retrospective study included 118 age- and sex-matched healthy subjects and 118 patients who underwent radical surgery for

colon cancer between January 2011 and December 2013. The preoperative SII was calculated based on counts of neutrophils,
lymphocytes, and platelets in the peripheral blood. Pearson correlation analysis was used to analyze the relationships between the SII
and carcinoembryonic antigen (CEA) concentration, average length of stay (ALOS), and medical costs during hospitalization. The x2

test or Fisher exact test was used to analyze the relationship between the preoperative SII and the postoperative survival rate.
The median SII value was 667.75 among patients with colon cancer, which was higher than the value among healthy subjects. A

high SII (>667.75) was associated with a large tumor size and advanced TNM stage, although it was not associated with age, sex,
tumor location, or pathological grade. Pearson correlation analysis revealed that the SII was positively correlated with serum CEA
concentration, ALOS, and medical costs. Relative to a low SII, a high SII was significantly associated with a lower overall survival rate
at 3 years and 5 years after surgery.
The present study’s findings suggest that the preoperative SII is a useful prognostic index for patients with operative colon cancer.

Abbreviations: ALOS = average length of stay, CEA = carcinoembryonic antigen, SII = systematic immune-inflammation index.

Keywords: average length of stay, colon cancer, survival, systematic immune-inflammation index

1. Introduction has also risen in developing countries, including China. Clinicians
Colon cancer is one of the most common malignancies and poses
a serious threat to human health.[1] The incidence of colon cancer
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generally use staging, pathological typing, and differentiation
grading to predict the prognosis of this disease.[2,3] For example,
TNM staging is commonly used to guide the choice of treatment
and predict the postoperative life expectancy. However, patients
with the same TNM stage often have a heterogeneous
prognosis.[4] Moreover, despite the use of clinical staging and
pathological grading systems, there is a lack of reliable prognostic
systems for colon cancer that are based on simple blood
indicators. Thus, it would be useful to identify other biomarkers
to improve prognostication.
Recent studies have revealed a relationship between the host

inflammatory response and tumor carcinogenesis, which suggests
that the inflammatory response plays a role in the development,
progression, and metastasis of cancer.[5,6] An ongoing systematic
host reaction will also affect cancer progression,[7,8] and various
inflammation-related indicators can be used to predict overall
survival among patients with malignant tumors. For example,
important inflammation markers include leukocytes, lympho-
cytes, neutrophils, platelets, and C-reactive protein. Recent
studies have indicated that combinations of these systemic
inflammatory parameters, including the neutrophil-lymphocyte
ratio and the platelet-lymphocyte ratio, can predict prognosis for
some malignant solid tumors.[9–11] Moreover, the systematic
immune-inflammation index (SII) can predict prognosis among
patients with liver cancer,[12] lung cancer,[13] gastric cancer,[14]

and colorectal cancer.[15] Therefore, the present study aimed to
evaluate whether the SII could predict survival among patients
with colon cancer who underwent radical surgery, as well as the
relationships between the preoperative SII and carcinoembryonic
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Table 2

Association of SII with clinicopathologic characteristics in patients
with colon cancer.
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antigen (CEA) concentration, average length of stay (ALOS), and
medical costs during hospitalization.
Characteristic

Total
patients,
n (%)

Low SII
group,
n (%)

High SII
group,
n (%) P value

Sex .10
Man 63 36 (30.5%) 27 (22.9%)
Woman 55 23 (19.5%) 32 (27.1%)

Tumor location .64
Left side 70 35 (30.7%) 35 (30.7%)
Right side 44 24 (21.1%) 20 (17.5%)

Tumor size .03
<5 49 30 (27.0%) 19 (17.1%)
≥5 62 25 (22.5%) 37 (33.3%)

TNM stage .04
I-II 75 43 (36.4%) 32 (27.1%)
III-IV 43 16 (13.6%) 27 (22.9%)

Pathological grade .05
Highly differentiated 29 18 (15.3%) 11 (9.3%)
Moderately differentiated 65 34 (28.8%) 31 (26.3%)
Poorly differentiated 24 7 (5.9%) 17 (14.4%)

SII= systematic immune-inflammation index.
2. Patients and methods

This retrospective study included patients who underwent radical
surgery for colon cancer between January 2011 and December
2013. The inclusion criteria were histologically confirmed colon
cancer with complete clinical, laboratory, and follow-up data.
The exclusion criteria were having undergone neoadjuvant
therapy, intestinal perforation or obstruction, clinical evidence of
infection, presence of hematological diseases, and the use of anti-
inflammatory or immunosuppressive drugs. Based on these
criteria, 118 patients (63 men and 55 women) with a median age
of 60 years were included and 118 age- and sex-matched healthy
subjects were also included.
Medical records were searched to obtain information regard-

ing age, sex, clinicopathological features (tumor location, tumor
size, histological type, and TNM stage), CEA concentration,
ALOS, medical costs, and survival status at 1 year, 3 years, and 5
years after the operation. Preoperative blood samples had been
used to obtain data regarding neutrophil, lymphocyte, and
platelet counts. The SII was calculated as neutrophil � platelet/
lymphocyte counts.[16]
2.1. Statistical analysis

Data were analyzed using SPSS software (version 18.0; SPSS Inc.,
Chicago, IL). TheMann–WhitneyU test was used to compare the
SII values between the patients and health subjects. Pearson
correlation analysis was used to evaluate the relationships
between the SII and CEA concentration, ALOS, andmedical costs
during hospitalization. The x2 test or Fisher exact test were used
to determine the relationship between the preoperative SII and the
postoperative survival rate. Differences were considered statisti-
cally significant at P values of< .05.
3. Results

3.1. SII in patients with colon cancer and healthy subjects

The present study included 118 patients with colon cancer and
118 healthy subjects. There were no significant differences in
age and sex between the 2 groups. Relative to the healthy
subjects, the patients with colon cancer had significantly higher
counts of platelets and neutrophils in their peripheral blood,
although no significant difference was detected in the lympho-
cyte counts. Themedian SII value was 667.75, and colon cancer
patients had a clearly higher SII value than the healthy subjects
(Table 1).
Table 1

The value of SII in patients with colon cancer and healthy subjects.

Counts Colon cancer patients Healthy subjects P value

Platelet (�10^9/L) 228 (181–278) 196 (154–228) <.001
Neutrophil (�10^9/L) 4.17 (3.13–5.49) 3.00 (2.46–3.71) <.001
Lymphocyte (�10^9/L) 1.42 (1.09–1.97) 1.50 (1.17–1.95) .28
SII 667.75

(374.82–1097.61)
389.06
(285.48–557.42)

<.001

SII= systematic immune-inflammation index.
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3.2. Relationships between SII and clinical parameters

The clinical and pathological characteristics of the patients with
colon cancer are shown in Table 2. The patients were
subsequently categorized as having high or low SII values, based
on the median value, which revealed that a high SII was
significantly associated with larger tumor size (P= .03) and
advanced TNM stage (P= .04), but not with sex (P= .10), tumor
location (P= .64), or pathological grade (P= .05). The Pearson
correlation analysis revealed that the SII was positively correlated
with serum CEA concentration (P= .02), ALOS (P= .001), and
medical costs (P= .003), but negatively correlated with postop-
erative survival time (P= .03) (Table 3).
3.3. Association of SII with the postoperative survival rate

We further analyzed the relationship between the preoperative SII
and the postoperative survival rate (Table 4). All patients
completed>3 years of follow-up, although only 5-year follow-up
data were only available for 85 patients, including 35 patients
who had died (41.2%) and 50 patients who remained alive
(58.8%). There was no significant difference in overall survival
after 1 year between the high and low SII groups. However, the
high SII group had significantly lower rates of overall survival
after 3 years (34.7% [41/118] vs 42.4% [50/118]; P= .049) and
after 5 years (23.5% [20/85] vs 35.3% [30/85]; P= .038).
Table 3

Association of SII with CEA, ALOS, medical costs and post-
operative survival time.

r P value

CEA 0.02 .02
ALOS 0.30 .001
Medical costs 0.28 .003
Postoperative survival time �0.36 .03

ALOS= average length of stay, CEA= carcinoembryonic antigen.



Table 4

Association of SII with survival rate at 1-, 3- and 5-year after operation.

Survival rate Total, n (%) Low SII, n (%) High SII, n (%) P value

1-year 118 .34
Dead 11 4 (3.4%) 7 (5.9%)
Alive 107 55 (46.6%) 52 (44.1%)

3-year 118 .049
Dead 27 9 (7.6%) 18 (15.3%)
Alive 91 50 (42.4%) 41 (34.7%)

5-year 85 .038
Dead 35 13 (15.3%) 22 (25.9%)
Alive 50 30 (35.3%) 20 (23.5%)

SII= systematic immune-inflammation index.
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4. Discussion
The present study revealed that the SII, which is an immuno-
inflammatory index based on peripheral neutrophil, platelet, and
lymphocyte counts, could predict prognosis among patients with
operable colon cancer. Furthermore, patients with colon cancer
had higher SII values than the healthy subjects, and a high SII
value was associated with longer hospital stays and higher
medical costs. Moreover, the SII was negatively correlated with
postoperative survival time, and patients with high SII values had
lower overall survival rates at 3 years and 5 years, relative to
patients with low SII values.
The interaction between inflammation and cancer has been

widely studied, and the SII effectively reflects the relationship
between the inflammatory response and immune status. For
example, a high SII value reflects changes in the cancer
microenvironment that favor the development, progression, and
metastasis of cancer. Neutrophils participate in the different stages
of carcinogenesis, including enhancing tumor cell proliferation,
migration and invasion, and tumor immunosuppression,[17,18] and
can also secrete inflammatory mediators that promote tumor
progression.[19,20] Platelets also secrete several growth factors and
angiogenesis regulators that promote tumor growth.[21] Further-
more, lymphocytes are a type of immune cells that can clear tumor
cells through cellular and humoral immune mechanisms.[22] Thus,
the systemic inflammatory response plays an important role in
tumor formation. The present study’s findings indicate that
patients with colon cancer had relatively high neutrophil and
platelet counts (vs healthy subjects), which highlights the
correlation between inflammation and tumor progression.
Present research has also revealed a link between inflamma-

tion-based indicators and clinicopathological features. Thus, the
SII can be used as a simple, easily accessible, and inexpensive
index of tumor size and CEA concentration. However, ours are
the first findings to indicate that the preoperative SII was
positively correlated with hospitalization duration and related
medical costs, which may help physicians create a postoperative
rehabilitation plan for patients with colon cancer.
The SII is considered an important predictor for various

cancers. For example, Hu et al[12] suggested that the preoperative
SII might be associated with circulating tumor cells and might
predict prognosis among patients with hepatocellular carcinoma.
Tomita et al[13] also reported that an elevated SII was negatively
correlated with overall survival among patients with non-small
cell lung cancer. In addition, the SII can predict prognosis among
patients receiving first-line bevacizumab chemotherapy for
metastatic colorectal cancer,[23] and Chen et al[15] have reported
that the SII was able to predict overall survival among patients
3

with colorectal cancer. In this context, the patient’s prognosis is
influenced by both the tumor’s clinicopathological features and
the host’s inflammatory response, which is likely why the
preoperative SII value has such good prognostic ability.
The present study revealed that the SII had good prognostic

value among patients undergoing radical surgery for colon
cancer. Furthermore, patients with a high SII value were likely to
require a prolonged hospital stay and incur greater medical
expenses. However, the present study also has 2 important
limitations. First, this was a retrospective single-center study with
a relatively small sample size. Second, we only included patients
who underwent radical surgery and did not consider patients
with inoperable advanced colon cancer. Therefore, a large-scale
prospective study is needed to verify the preliminary results from
the present study.
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