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Colorectal carcinoma (CRC) is one of the most common cancers globally.  It is essential to identify a 
prognostic predictor for CRC.  Pentraxin 3 (PTX3) is a glycoprotein that is secreted by a variety of human 
cells.  It plays an important role in inflammation and immune regulation.  Increasing evidence reveals that 
elevated PTX3 expression is related to poor prognosis in various cancers.  The aim of the study was to 
determine the usefulness of plasma PTX3 level as a prognostic predictor in CRC.  Total 184 CRC patients 
and 216 controls were included.  Plasma levels of PTX3 were determined using Enzyme-linked 
immunosorbent assays.  On admission, plasma PTX3 levels in CRC patients were higher than those in 
controls (11.8 ± 2.5 ng/ml vs. 3.1 ± 0.9 ng/ml, P < 0.001).  After resection, plasma PTX3 levels in patients 
were decreased (6.0 ± 1.4 ng/ml, P = 0.007), and were elevated at the time of relapse (10.8 ± 2.8 ng/ml, P 
< 0.001).  During the 60-month follow-up period, 108 patients suffered from relapse.  Plasma PTX3 levels 
of ≥ 12 ng/ml on admission were associated with relapse (OR: 3.11, 95% CI: 1.74 ~ 6.29), and tumor-free 
survival rate in those patients with plasma PTX3 levels of ≥ 12 ng/ml was lower than that in other patients 
(P = 0.001).  Furthermore, plasma PTX3 levels on admission showed positive linear correlations with 
plasma complement 3, 4 and 5b9 levels (P < 0.001, P < 0.001, P < 0.001).  Therefore, we propose that 
PTX3 is an independent prognostic indicator in CRC.
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Introduction
Colorectal carcinoma (CRC) occurs in human colon 

and rectum.  Early symptom includes weak, weight loss, 
bloody stool and intestinal motility disorder (Compton 
2003).  Nowadays, CRC has become one of the most com-
mon malignancies globally.  More than 1.2 million people 
suffer from and 600,000 patients die of CRC annually 
(Ferlay et al. 2010; Torre et al. 2015).  A variety of screen-
ing, diagnostic and treatment methods have been developed 
for improving prognosis, but CRC is still deadly with ele-
vated morbidities and mortalities, particularly in developing 
countries (Guo et al. 2012; Brenner et al. 2014).  In order to 
meet the challenge of CRC, some available methods for 
predicting prognosis and guiding treatment decision are 
urgently required by clinicians.

Pentraxin 3 (PTX3) is a glycoprotein with a molecular 
mass of 45 kDa.  It plays an essential role in immune regu-
lation, inflammation, apoptosis and vascular remodeling 
(Mantovani et al. 2003; Garlanda et al. 2005).  PTX3 can be 
secreted by various human cell types, including dentritic 
cells, macrophages, and fibroblasts (Savchenko et al. 2008), 

and its secretion might be regulated by many factors, such 
as interleukin-1β, tumor necrosis factor α, microbial infec-
tion and tissue injury (Bottazzi et al. 2006; Cieślik and 
Hrycek 2012).  In recent years, an increasing number of 
studies have focused on the potential relationship between 
PTX3 and various malignancies, particularly lung cancer.  
Zhang et al. (2013) revealed that PTX3 was significantly 
increased in both cancer tissues and plasma in lung cancer 
patients, which might improve identification of patients 
with cancer from those with non-malignant lung diseases.  
Liu et al. (2014) suggested that high PTX3 expression 
appeared to correlate with aggressive behavior in small cell 
lung cancer.  Infante et al. (2016) revealed that increased 
expression of PTX3 might be related to poor prognosis in 
lung cancer via local inflammation mechanism.  Takeda et 
al. (2015) reported that PTX3 might be helpful for diagno-
sis of febrile neutropenia in lung cancer patients.  Some 
studies have also focused on liposarcoma, pancreatic can-
cer, glioma and CRC, and have partly revealed prognostic 
role of PTX3 in these types of cancers (Germano et al. 
2010; Kondo et al. 2013; Locatelli et al. 2013; Di Caro et 
al. 2016).  However, potential mechanism of PTX3 on 
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prognostic utility in these cancers has not been well eluci-
dated.

Therefore, we conducted a prospective study to further 
determine the diagnostic and prognostic significances of 
PTX3 in CRC patients, and to preliminary explore the 
mechanism in CRC patients.

Materials and Methods
The study was approved by the ethics committee of Dezhou 

People’s Hospital.  A total of 200 consecutive patients with CRC were 
included in the study from Dezhou People’s Hospital between January 
1, 2008 and June 30, 2009.  Inclusion criteria were listed as follows: 
(1) diagnosis was established pathologically; (2) patients had never 
received radiotherapy, chemotherapy, surgery and other anti-tumor 
therapies on admission; (3) after blood specimen collection, patients 
would undergo CRC resection; and (4) patients had not suffered from 
coronary heart disease, cerebral infarction, diabetes mellitus, autoim-
mune disease, severe infection and other malignancies.  Patients with 
stage IV CRC were excluded, because they were unable to undergo 
resection.

A total of 50 colorectal polyp patients and 216 healthy controls 
were selected from medical examination center, Dezhou People’s 
Hospital.  In colorectal polyp patients, colonoscopies were conducted 
for establishing the diagnosis.  Age-matched healthy controls did not 
suffer from colorectal polyps, ulcerative colitis, cardiovascular dis-
ease, diabetes mellitus, autoimmune disease, severe infection or other 
malignancies.  All CRC patients, colorectal polyp patients and healthy 
controls were explained the whole research process, and all of them 
signed informed consents.

Blood specimens were collected from participants at the first 
time when they were included in the study.  Four weeks after resec-
tion, blood specimen was obtained from each CRC patient again.  All 
CRC patients agreed to be followed-up for 60 months, and tumor 
relapse was regarded as poor prognosis.  If an included CRC patient 
suffered from relapse in the follow-up period, blood specimen was 
collected for a third time.

Blood specimens were centrifuged at 3,000 rpm for 10 minutes, 
and plasma specimens were separated and stored at −80°C for later 
analyses.  All specimens were stored for no more than 3 months.  
Plasma levels of PTX3, complement 3 (C3), complement 4 (C4) and 
complement 5b9 (C5b9) were measured using commercial enzyme 
linked immunosorbent assay (ELISA) kits (R&D systems, 
Minneapolis, MN, USA).  All procedures were carried out in accor-
dance with manufacturer’s instructions.  Demographic and medical 
information of participants were obtained from medical records and 
face-to-face interviews at admission.

Statistical Product and Service Solution version 17.0 (SPSS, 
Chicago, IL, USA) was adopted for statistical analysis in the study.  
There were two kinds of variables in the study.  They were continu-
ous variable (e.g. plasma level of PTX3) and categorical variable (e.g. 
gender).  Continuous variable was represented by mean ± SD, and 
categorical variable was represented by frequency.  Differences of 
continuous variables and categorical variables were detected sepa-
rately by independent sample t test and Chi-square test.  Difference of 
recurrence free survival rate in postoperative patients was evaluated 
by survival analysis.  Pearson correlation analysis was conducted to 
determine the relationship between plasma level of PTX3 and plasma 
levels of complement proteins (C3, C4 and C5b9).  A P value of less 
than 0.05 was considered to be statistical significance.  Receiver oper-

ating characteristic curve analysis was conducted to determine cut off 
values for plasma levels of PTX3, C3, C4 and C5b9.  Association 
between several factors (e.g. plasma PTX3 level) and tumor relapse 
in patients was determined by logistic regression analysis.  In such 
analysis, odds ratio (OR) with 95% confidence interval (CI) was 
obtained.  If a 95% CI did not include value “1”, this analysis was 
considered to be statistical significance.

Results
Among the 200 CRC patients, ten patients were lost 

and another six patients were died of cardiovascular dis-
eases in the follow-up period.  Thus, 184 CRC patients, 50 
colorectal polyp patients and 216 healthy controls were 
analyzed in the present study (Table 1).  There was no sig-
nificant difference in sex, age, body mass index (BMI), 
smoking history, drinking history or family history of CRC 
among CRC patients, colorectal polyp patients and healthy 
controls.  Plasma levels of PTX3, C3, C4 or C5b9 were sig-
nificantly higher in CRC patients than those in healthy con-
trols (P < 0.001 for each).  In contrast, plasma levels of 
these four proteins were comparable between colorectal 
polyp patients and healthy controls (P > 0.05).

 Compared with controls (3.1 ± 0.9 ng/ml), plasma 
levels of PTX3 on admission were significantly higher in 
CRC patients (11.8 ± 2.5 ng/ml, P < 0.001) (Fig. 1).  By 
four weeks after resection, plasma levels of PTX3 in 
patients were remarkably decreased (6.0 ± 1.4 ng/ml, P = 
0.007).  In the follow-up period, tumor relapse occurred in 
108 postoperative patients, and plasma levels of PTX3 in 
these patients were increased to 10.8 ± 2.8 ng/ml again (P < 
0.001).

The 184 CRC patients were divided into several sub-
groups according to smoking history, drinking history, onset 
of colorectal polyps, onset of ulcerative colitis, and family 
history of CRC (Table 2).  The plasma levels of PTX3 were 
similar among those subgroups: P = 0.944, P = 0.735, P = 
0.843, P = 0.745, and P = 0.634, respectively.  Thus, plasma 
PTX3 levels might not be affected by the above factors.

The receiver operating characteristic curve analysis 
revealed that a cutoff point for plasma level of PTX3 on 
admission was 12.0 ng/ml (Fig. 2), yielding the sensitivity 
of 81.3% and the specificity of 69.5% in predicting tumor 
relapse in patients (area under the curve = 0.789, P < 
0.001).  In addition, the cutoff values for plasma levels of 
C3, C4 and C5b9 were 1.6 g/L, 0.5 g/L, and 841.0 g/L, 
respectively (Fig. 2B-D).

The CRC patients were divided into high PTX3 group 
(≥ 12 ng/ml) and low PTX3 group (≥ 12 ng/ml) according 
to the cutoff value (12.0 ng/ml) on admission.  There were 
108 tumor relapse patients and 76 tumor-free patients in the 
follow-up period (Table 3).  Tumor relapse was more com-
mon in patients with tumor stage II or III and high plasma 
levels of PTX3 on admission (≥ 12 ng/ml) compared with 
that in patients with tumor stage I (P = 0.025 and P = 0.013) 
and low plasma PTX3 levels (< 12 ng/ml) (P < 0.001).  In 
addition, plasma levels of C3, C4 and C5b9 were signifi-
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cantly increased in the relapse patients compared with those 
in tumor-free patients (P = 0.001, P < 0.001, and P = 0.003, 
respectively).  However, there was no significant difference 
in other demographic and pathological factors, such as sex 
(P = 0.059), age (P = 0.078), tumor site (P = 0.369), tumor 

size (P = 0.248) and tumor differentiation (P = 0.917 and P 
= 0.665), between tumor relapse patients and tumor free 
patients (Table 3).

In Table 4, logistic multivariate regression analyses 
revealed that tumor relapse in patients were separately asso-
ciated with tumor stage II (OR: 2.30, 95% CI: 1.17 ~ 5.12), 
tumor stage III (OR: 2.45, 95% CI: 1.21 ~ 5.78) and high 
level of PTX3 on admission (≥ 12 ng/ml) (OR: 3.11, 95% 
CI: 1.74 ~ 6.29).  In Fig. 3, survival analysis also suggested 
that tumor-free survival rate in patients with low levels of 
PTX3 on admission (< 12 ng/ml) was significantly higher 
than that in patients with high level of PTX3 on admission 
(≥ 12 ng/ml) (P = 0.001).  Therefore, plasma level of PTX3 
on admission might be an independent prognostic factor in 
CRC patients, and tumor stage might be another important 
prognostic factor in CRC patients.

Then, we combined the plasma PTX3 level on admis-
sion and the tumor stage into one prognostic analysis.  In 
patients with tumor stage II or III, the association between 
high PTX3 levels (≥ 12 ng/ml) and tumor relapse in patients 
was stronger (OR: 9.77, 95% CI: 4.81 ~ 21.13) (Table 4).  
However, in patients with tumor stage I, the association 
between high PTX3 levels (≥ 12 ng/ml) and tumor relapse 
was weak (OR: 1.44, 95% CI: 1.15 ~ 4.75) (Table 4).  
Therefore, prognostic significance of plasma PTX3 levels 
was stronger in patients with advanced CRC.  The patients 
with relapse were also divided into high level groups and 
low level groups according to the cutoff values for plasma 
levels of C3, C4 and C5b9 (1.6 g/L, 0.5 g/L and 841.0 g/L) 

CRC CP Controls P valuea, c P valueb, c 
Total (n) 184 50 216 ―

Sex (n) 
  Male 121 34 124 0.087 0.169 
  Female 63 16 92 
Age (yrs, mean ± SD) 54.1 ± 8.8 50.6 ± 12.1 52.8 ± 10.2 0.379 0.238 
BMI (kg/m2, mean ± SD) 20.8 ± 5.0 23.1 ± 6.5 21.5 ± 5.4 0.698 0.210 
Smoking history (n) 
   Yes 107 29 115 0.325 0.543 
   No 77 21 101 
Drinking history (n) 
   Yes 64 20 80 0.640 0.697 
   No 120 30 136 
Family history of CRC (n) 
   Yes 46 15 42 0.181 0.101 
   No 138 35 174 
Pentraxin 3 (ng/ml) 11.8 ± 2.5 3.5 ± 1.2 3.1 ± 0.9 ＜ 0.001 0.537 
C3 (g/L, mean ± SD) 1.5 ± 0.4 0.8 ± 0.4 0.7 ± 0.3 ＜ 0.001 0.325 
C4 (g/L, mean ± SD) 0.4 ± 0.1 0.2 ± 0.1 0.2 ± 0.1 ＜ 0.001 0.769 
C5b9 (g/L, mean ± SD) 830.3 ± 63.5 572.4 ± 65.1 550.6 ± 57.4 ＜ 0.001 0.576 

Table 1.  Characteristics of participants in the study.

aColorectal carcinoma group vs. control group.
bColorectal polyps group vs. control group.
cDifferences of continuous and categorical variables were detected separately by independent sample  
t test and Chi-square test.  A P value of less than 0.05 was considered to be statistical significance.
CRC, colorectal carcinoma; CP, colorectal polyps; C3, complement 3; C4, complement 4; C5b9, 
complement 5b9; SD, standard deviation; BMI, body mass index.

Fig. 1.  Plasma levels of pentraxin 3 in colorectal carcinoma 
patients and healthy controls.

	 The lower boundary of the boxes indicates the 25th per-
centile, line within the boxes marks the median, and the 
higher boundary of the boxes indicates the 75th percen-
tile.  Error bars below and above the boxes indicate mini-
mum and maximum values.  The data were obtained 
from 216 control, 184 patients on admission, 184 patients 
after resection, and 108 patients after relapse (*P = 0.007 
and **P < 0.001, compared with control).
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Subgroups 
No. of patients 

(n) 
Plasma levels of pentraxin 3 

(ng/ml, mean ± SD) P valuea 
Smoking history 
   Yes 107 11.9 ± 2.5 0.944 
   No 77 11.8 ± 2.7 
Drinking history 
   Yes 64 11.7 ± 2.5 0.735 
   No 120 11.9 ± 2.6 
Onset of CP
   Yes 81 11.9 ± 2.4 0.843 
   No 103 11.8 ± 2.7 
Onset of UC
   Yes 17 12.2 ± 1.9 0.745 
   No 167 11.8 ± 2.6 
Family history of CRC
   Yes 46 11.6 ± 2.5 0.634 
   No 138 11.9 ± 2.6 

Table 2.  Plasma levels of pentraxin 3 in colorectal carcinoma patients at admission.

aDifferences of continuous variables were detected by independent sample t test.  
A P value of less than 0.05 was considered to be statistical significance.
CRC, colorectal carcinoma; SD, standard deviation; CP, colorectal polyps; UC, 
ulcerative colitis.

Fig. 2.  Receiver operating characteristic curves for tumor free prediction.
	 A: A cutoff point for plasma level of pentraxin 3 on admission was 12.0 ng/ml, yielding the sensitivity of 81.3% and the 

specificity of 69.5% in predicting prognosis in patients (Area under the curve = 0.789, P < 0.001).  B, C and D: Cutoff 
points for plasma levels of complements 3, 4 and 5b9 were 1.6 g/L (B), 0.5 g/L (C) and 841.0 g/L (D).  Sensitivity was 
80.1%, 82.8% and 78.8%, and specificity was 65.5%, 68.8% and 63.1% (Area under the curve = 0.674, 0.683 and 
0.669; P < 0.001, P < 0.001 and P < 0.001).  The data, shown in A-D, were obtained from 108 patients with tumor  
relapse and 76 tumor-free patients.
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At admission Tumor free Relapse P valuee 
Total (n) 76 108 ―

Sex (n) 
  Male 44 77 0.059 
  Female 32 31 
Age (yrs, mean ± SD) 53.4 ± 7.8 55.2 ± 9.2 0.078 
Tumor site (n) 

Colon 50 64 0.369 
Rectum 26 44 

Tumor size (n) 
  ＜ 5.0cm 28 49 0.248 
  ≥ 5.0cm 48 59 
Tumor differentiation (n) 
  Well 12 17 0.917a 
  Moderate 45 61 0.665b 
  Poor 19 30 
TNM stage (n) 
  Stage I 28 18 0.025c 

Stage II 41 59 0.013d 
Stage III 7 31 

Pentraxin 3 (ng/ml) 8.3 ± 2.7 14.9 ± 2.1 ＜ 0.001   
C3 (g/L, mean ± SD) 1.2 ± 0.3 1.7 ± 0.4 0.001   
C4 (g/L, mean ± SD) 0.4 ± 0.1 0.5 ± 0.1 ＜ 0.001   
C5b9 (g/L, mean ± SD) 794.4 ± 60.2 869.4 ± 65.8 0.003   

Table 3.  Differences of several factors between relapse patients and tumor 
free patients in the follow up period.

aWell versus moderate.
bModerate versus poor.
cStage I versus stage II.
dStage II versus stage III.
eDifferences of continuous and categorical variables were detected separately 
by independent sample t test and Chi-square test.  A P value of less than 0.05 
was considered to be statistical significance.
TNM, tumor node metastasis; SD, standard deviation; C3, complement 3; C4, 
complement 4; C5b9, complement 5b9.

Fig. 3.  Tumor free survival analyses of colorectal carcinoma patients according to tumor stage and plasma pentraxin 3 level.
	 A: Tumor-free survival rate in 94 patients with plasma pentraxin 3 levels of  ≥ 12 ng/ml was significantly lower than 

that in 90 patients with plasma pentraxin 3 levels of < 12 ng/ml (Log rank P value = 0.001).  B: In patients with tumor 
stage II or III, tumor-free survival rate in patients with plasma pentraxin 3 levels of  ≥ 12 ng/ml was lower (Log rank P 
value < 0.001).  The data were obtained from 72 patients with plasma pentraxin 3 levels of  ≥ 12 ng/ml and 66 patients 
with plasma pentraxin 3 levels of  < 12 ng/ml.
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4 

At admission 

Logistic univariate 
regression analysis 

OR (95% CI)  

Logistic multivariate 
regression analysisa

OR (95% CI) 
TNM stage a 
  Stage I Reference Reference 

Stage II 2.24 (1.10 ~ 4.57) 2.30 (1.17 ~ 5.12) 
Stage III 2.39 (1.03 ~ 5.56) 2.45 (1.21 ~ 5.78) 

Pentraxin 3 
  ＜ 12 ng/ml Reference Reference 
  ≥ 12 ng/ml 2.97 (1.61 ~ 5.46) 3.11 (1.74 ~ 6.29) 
Combined analysis 
＜ 12 ng/ml and stage I Reference Reference 

  ≥ 12 ng/ml and stage I 1.37 (1.01 ~ 3.53) 1.44 (1.15 ~ 4.75) 
＜ 12 ng/ml and stage II-III Reference Reference 

  ≥ 12 ng/ml and stage II-III 9.25 (4.08 ~ 20.99) 9.77 (4.81 ~ 21.13) 
Complement 3 
  ＜ 1.6g/L Reference Reference 
  ≥ 1.6g/L 2.31 (1.35 ~ 5.03) 2.63 (1.64 ~ 5.43) 
Complement 4 
  ＜ 0.5g/L Reference Reference 
  ≥ 0.5g/L 3.97 (1.72 ~ 5.66) 4.08 (1.45 ~ 5.41) 
Complement 5b9 
  ＜ 841.0g/L Reference Reference 
  ≥ 841.0g/L 2.77 (1.15 ~ 6.32) 2.89 (1.31 ~ 6.83) 

Table 4.  Associations of several potential prognostic factors and their combina-
tion with tumor relapse in the study.

aMultivariate adjusted odds ratio were matched for sex, age, tumor site, tumor 
size, tumor differentiation and tumor stage.  If 95% confidence interval did not 
include value one, it would be considered to be statistically significant.
TNM, tumor node metastasis; OR, odds ratio; 95% CI, 95% confidence interval.

4 

Fig. 4.  Correlation analysis of plasma pentraxin 3 with complement 3, 4 and 5b9 in colorectal carcinoma patients.
	 Plasma pentraxin 3 levels showed positive linear correlations with plasma levels of complement 3 (r = 0.904, P < 0.001), 

complement 4 (r = 0.857, P < 0.001) and complement 5b9 (r = 0.818, P < 0.001).  The data, shown in A-C, were  
obtained from 184 colorectal carcinoma patients.
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(see Fig. 2B-D), and high plasma levels of C3, C4 and 
C5b9 were associated with tumor relapse in CRC patients 
(OR: 2.63, 95% CI: 1.64 ~ 5.43, OR: 4.08, 95% CI: 1.45 ~ 
5.41 and OR: 2.89, 95% CI: 1.31 ~ 6.83) (Table 4).  In Fig. 
4, plasma levels of PTX3 had positive linear correlations 
with plasma levels of C3 (r = 0.904, P < 0.001), C4 (r = 
0.857, P < 0.001) and C5b9 (r = 0.818, P < 0.001).  We thus 
discovered higher degree of complement activation on 
admission in tumor relapse patients, and complement acti-
vation might play a potential role in prognostic significance 
of plasma PTX3 level.

Discussion
A previous study has reported that circulating inflam-

matory mediators including PTX3 are predictive of postop-
erative relapse after CRC surgery (Di Caro et al. 2016).  In 
the present study, we also showed significantly higher 
plasma PTX3 levels in CRC patients compared with those 
in controls.  Importantly, plasma levels of PTX3 decreased 
after resection and increased after relapse of CRC.  Thus, 
we propose the important role of plasma PTX3 in the diag-
nosis and relapse monitoring of CRC.

During the follow-up period, 108 patients suffered 
from relapse of CRC, and remaining 76 patients were tumor 
free following operation.  Most demographic and patho-
logic factors were evenly distributed in relapse patients and 
tumor-free patients, except for plasma PTX3 levels on 
admission and tumor stage.  In order to evaluate the associ-
ation between plasma level of PTX3 and prognosis in 
patients, a logistic multivariate regression analysis was con-
ducted.  In such process, we had proved a 200% increased 
relapse risk in patients with high plasma PTX3 levels com-
pared with that in patients with low plasma PTX3 levels on 
admission.  Furthermore, survival analysis also suggested a 
significant tumor-free survival advantage in patients with 
low plasma PTX3 levels on admission, which was consis-
tent with the result obtained from logistic multivariate 
regression analysis.  Therefore, plasma levels of PTX3 on 
admission might be an independent prognostic factor in 
CRC patients.

Prognostic significance of a single factor was limited, 
and multifactorial prognostic system might have a greater 
effect.  We thus explored the relationship between progno-
sis and plasma PTX3 levels in patients with different tumor 
stages.  After excluding patients with tumor stage I, logistic 
multivariate regression analysis and tumor-free survival 
analysis both revealed greater power of high plasma PTX3 
levels on admission in poor prognosis prediction in CRC 
patients.  Therefore, plasma level of PTX3 might have a 
greater prognostic power in advanced tumor stage patients, 
and a multifactorial prognostic system including plasma 
levels of PTX3 should be developed in the future.

A previous study suggested that plasma levels of PTX3 
in patients with benign lung diseases were significantly 
higher than healthy subjects (Zhang et al. 2013).  And, it 
was well known that patients with colorectal polyps or 

ulcerative colitis had a great risk to develop CRC.  
Therefore, we set up a colorectal polyp group in the present 
study, and found no difference in plasma level of PTX3 
between colorectal polyp patients and healthy controls.  
However, we were unable to set up an ulcerative colitis 
group, because ulcerative colitis was a rare disease in 
China.  Thus, it remains to be investigated whether ulcer-
ative colitis affects the plasma PTX3 levels.

At present, underlying mechanisms of elevated plasma 
PTX3 levels in CRC were not fully elucidated.  Some pos-
sible explanations for the association between PTX3 and 
CRC were listed as follows.  (1) Chronic inflammation 
enhanced carcinogenesis partly through stimulating angio-
genesis and inhibiting apoptosis (Jackson et al. 1997; 
Balkwill and Mantovani 2001).  (2) Anti-inflammatory 
action might significantly reduce cancer risk including CRC 
(Akhmedkhanov et al. 2001; Moysich et al. 2002; Swede et 
al. 2005).  (3) C-reactive protein (CRP) reflected inflamma-
tion level in the body, and elevated plasma levels of CRP in 
healthy subjects predicted long-term cancer risk (Allin et al. 
2009).  (4) PTX3 was another inflammatory factor, which 
had similar function with CRP, and a previous study 
revealed that plasma PTX3 levels increase more rapidly 
than CRP in pathological conditions (Okutani 2006).

Complements are useful innate defense system, which 
can participate in the elimination of microorganisms, apop-
totic and damaged cells (Walport 2001), and pentraxins 
closely collaborates with complement system during such 
processes (Nauta et al. 2003).  In other areas, complement 
system and PTX3 might also have a significant correlation.  
For example, a previous study had revealed a close associa-
tion between PTX3 deposition and complement activation 
at the endothelial cell level in failed arteriovenous fistula 
(Castellano et al. 2010).  Therefore, we explored the change 
of complement proteins in CRC patients in the study, and 
preliminarily discovered the activation of complement sys-
tem in patients.  We also demonstrated for the first time a 
linear correlation between PTX3 and complement proteins 
in CRC patients.  However, more studies should be con-
ducted in the future.

Taken together, plasma levels of PTX3 might have 
several potential clinical uses: First, plasma PTX3 levels 
might be an independent prognostic indicator, and might 
also be an important part of potential prognostic system in 
CRC patients; Second, plasma level of PTX3 might be an 
useful monitoring indicator for relapse in postoperative 
patients; Third, plasma level of PTX3 might partly reflect 
immune condition and complement activation in patients.

In conclusion, the present study has demonstrated that 
circulating PTX3 is predictive of the prognosis of CRC, and 
prognostic significance of PTX3 might enlarge in CRC 
patients with advanced tumor stage.  We had also obtained 
some interesting, but not sufficient, evidence that prognos-
tic significance of PTX3 might be partly involved the com-
plement activation in CRC patients.
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