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Abstract
AIM: To assess the diagnostic value of serum interleu-
kin-8 (IL-8) in the detection of colorectal cancer (CRC).

METHODS: An original study was conducted to ex-
plore the potential value of IL-8 in CRC diagnosis. 
Receiver operating characteristic (ROC) analysis was 
performed and the area under the curve (AUC) value 
was calculated. PUBMED and EMBASE were searched 
(to October, 2013), supplemented with manual screen-
ing for relevant publications. Meta-analysis methods 
were applied to pool sensitivity, specificity, positive and 
negative likelihood ratios, and diagnostic odds ratios 
and to construct a summary receiver-operating charac-
teristic (sROC) curve. Heterogeneity across studies was 
checked by the I 2 test and Deek’s funnel plot method 
was applied to test publication bias.

RESULTS: In our original study, serum IL-8 yielded an 
AUC of 0.742 [95%CI: 0.635-0.849]. The sensitivity 
and specificity were 85.42% and 54.05%, respectively, 
at a cut-off value of 5.39. In this meta-analysis, we 
included five studies with 668 CRC patients and 374 
controls and one study in our own center with 48 CRC 
patients and 37 controls. The pooled sensitivity and 
specificity of IL-8 were 0.69 (95%CI: 0.42-0.87) and 
0.85 (95%CI: 0.68-0.94) for CRC detection. Besides, 
the area under the sROC curve was 0.86 (95%CI: 
0.82-0.88). Subgroup analysis suggested that there 
was no heterogeneity in the Asian subgroup but some 
in the European subgroup. In addition, no publication 
bias was found according to the Deek’s funnel plot 
asymmetry test.

CONCLUSION: Serum IL-8 is a promising biomarker 
for CRC detection and may become a clinically useful 
tool to identify high-risk patients.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Serum cytokine concentrations may reflect 
inflammatory processes during the carcinogenesis of 
colorectal cancer (CRC). The authors conducted an 
original study to explore the diagnostic value of in-
terleukin-8 (IL-8) in CRC. Besides, standard statistical 
methods for meta-analysis were applied in the present 
study. Six studies were finally included (including our 
study). The pooled results suggested that serum IL-8 
is a promising biomarker for CRC detection and may 
represent a clinically useful tool to identify high-risk 
patients.
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INTRODUCTION
Colorectal cancer (CRC) is one of  the most common can-
cers worldwide and also an important source of  cancer-re-
lated death[1,2]. Detection of  early-stage CRC is critical for 
curative treatment interventions, which can significantly 
reduce the incidence and mortality[3-6]. The present clinical 
examinations, such as sigmoidoscopy, colonoscopy and 
fecal occult blood test etc., have been widely used for CRC 
screening[7,8]. However, sigmoidoscopy and colonoscopy 
are considered time consuming, invasive and cumber-
some[9-11], and fecal occult blood test screening suffers for 
its low sensitivity for polyps, especially smaller ones[6,12]. 
Thus, non-invasive diagnostic biomarkers are critical for 
CRC early detection.

Cytokines are a category of  soluble peptides that play 
an important role in inflammation and the initiation and 
promotion of  carcinogenesis[11,13]. As a member of  the 
CXC cytokine family, interleukin-8 (IL-8) is one of  the 
most significantly upregulated chemokines in CRC, and 
contributes to tumor growth, invasion and metastasis in 
CRC[14-16]. IL-8 induces CRC cell proliferation and mi-
gration by a disintegrin and metalloprotease (ADAM)-
dependent pathway, and heparin-binding epidermal 
growth factor (EGF)-like growth factor (HB-EGF) plays 
an important role as the major ligand for this pathway[17]. 
Therefore, several studies[10,11,18-20] have evaluated the ap-
plication of  IL-8 in the diagnosis of  CRC; however, the 
results were contradictory. As a consequence, the aim of  
this meta-analysis was to systematically assess the diagnos-
tic value of  IL-8 for assisting in the diagnosis of  CRC.

MATERIALS AND METHODS
Ethics statement
The study has obtained the approval from the Local Re-
search Ethics Committee of  Huzhou Central Hospital; 
data were from department of  Anorectal branch, Huzhou 
Central hospital. Informed consent was obtained from all 
patients in the study.

Original study
We conducted an original study to explore the diagnostic 
value of  IL-8 expression in CRC. Serum samples were 
collected in EDTA tubes from 37 healthy controls in 
Hangzhou First People’s Hospital and from 48 patients 
before surgery in Zhejiang Cancer Hospital, the Second 
Affiliated Hospital of  Wenzhou Medical University and 
Huzhou Central hospital. All samples were immediately 
frozen in liquid nitrogen and kept at -80 ℃ until IL-8 
extraction. No patients had received adjuvant treatment, 
including radiotherapy or chemotherapy before surgery 

and diagnosis. Serum IL-8 levels were measured using 
human IL-8/nucleosome assembly protein 1 (NAP-1) 
Platinum enzyme-linked immunosorbent assay kit (eBio-
science, Inc. Vienna, Austria). The data of  the original 
study were also included in the meta-analysis.

To determine the diagnostic performance of  IL-8 
level in CRC, ROC analysis was performed and the AUC 
value was calculated. The optimal cutoff  threshold was 
determined at the point on the ROC curve at which 
(sensitivity + specificity - 100%) was maximal. Sensitivity 
and specificity were calculated using this cutoff  value.

Meta-analysis
Literature search and selection criteria: PUBMED and 
EMBASE (to October, 2013) were searched without re-
strictions to identify eligible studies. The following terms 
were applied: “interleukin-8” OR “interleukin8” OR “in-
terleukin 8” OR “IL-8” OR “IL8” OR “IL 8”; “colon” 
OR “rectal” OR “colorectal”; “cancer” OR “tumor” OR 
“tumour” OR “carcinoma” OR “neoplasm”. References 
of  relevant articles and reviews were also scanned for 
potentially missing studies. Titles and abstracts were first 
scanned, and then full articles of  potential eligible studies 
were reviewed. Meeting abstracts were excluded because 
of  the limited data. The retrieved studies were carefully 
examined to exclude potential duplicates or overlapping 
data. This meta-analysis was designed, conducted and re-
ported according to Preferred Reporting Items for System-
atic Reviews and Meta-Analyse (PRISMA) and Meta-anal-
ysis Of  Observational Studies in Epidemiology (MOOSE) 
statements[21,22].

Articles were included if  they met all the following 
criteria: (1) the outcome of  interest was CRC; (2) serum 
IL-8 levels were measured for the evaluation of  CRC; 
(3) absolute numbers of  true positive (TP), false positive 
(FP), true negative (TN) and false negative (FN) results 
were provided or could be derived; and (4) articles as full 
papers in English or Chinese were retrieved. Studies were 
excluded if  they were performed in patients after induc-
tion of  chemotherapy or surgery.

Data extraction and quality assessment: Two reviewers 
(Jin WJ and Xu JM) independently extracted the following 
information from each study, using a standardized pro-
tocol: authors, year of  publication, country, study design 
(prospective or retrospective), patient characteristics (in-
cluding sample size, gender and mean age) and number of  
TP, FP, TN, and FN was extracted. We finally identified 
five articles[10,11,18-20], and one study in our own center was 
extracted (current study). Discrepancies were resolved by 
a third investigator.

The quality of  methodology for each study was as-
sessed using the quality assessment of  diagnostic accu-
racy studies (QUADAS)[23]. For each component, a score 
of  1 was applied if  the answer was “yes”; otherwise, a 
score 0 was applied.

Data synthesis and statistical analysis: The analyses 
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of  sensitivity, specificity, likelihood ratios (LRs) and di-
agnostic odds ratio were performed and data were finally 
summarized in an sROC curve. The numbers of  TP, FP, 
TN and FN were analyzed to calculate sensitivity and 
specificity. The formula for a positive LR is sensitivity/(1 
- specificity), and the formula for a negative LR is (1 - 
sensitivity)/specificity. A clinical test that has a positive LR 
greater than 5.0 and a negative LR less than 0.2 could be 
defined useful[24,25]. Thus, the combined LRs provide the 
diagnostic odds ratio (positive LR/negative LR)[26,27].

Heterogeneity across studies was checked by the I2 

test[28], which quantifies the proportion of  total variation 
across studies caused by heterogeneity rather than chance. 
Deek’s funnel plot method was applied to test publica-
tion bias[29]. All P values presented were two-sided. The 
association was considered significant if  the P ≤ 0.05. 
All analyses were conducted using Stata software (ver-
sion 12.0; StatCorp, College Station, TX, United States) 
and Meta-Disc (version 1.4, Unit of  clinical biostatics, the 
Ramoy Cajal Hospital, Madrid, Spain).

RESULTS
Study characteristics and data quality
After searching PUBMED and EMBASE, 1502 articles 
were identified. One thousand one hundred and fifty 
articles remained after removing 352 duplicated papers. 
Review of  the titles and abstracts resulted in exclusion 
of  1073 articles. For the remaining 77 articles, 72 were 
excluded for the following reasons: insufficient data (n 

= 26), not on the right topic or targeted population (n = 
42), not an original article (n = 2), language was neither 
English nor Chinese (n = 2). Finally, five studies[10,11,18-20] 
with 668 CRC patients and 374 controls and one origi-
nal study in our own center with 48 CRC patients and 
37 controls (current study) were included. The selection 
process is shown in Figure 1 and the characteristics of  
the included studies are shown in Table 1. Among the 
six studies, two were conducted in Asian countries and 
the remaining four were in European countries. All six 
studies were case-control studies. The participant age 
ranged from 31 to 99.1 years. All studies were of  high 
quality.

Original study
Forty-eight CRC patients and 37 normal controls were en-
rolled to assess the diagnostic value of  IL-8 in CRC. The 
ROC analysis revealed that serum IL-8 might be a po-
tential biomarker to discriminate patients with CRC from 
controls. The AUC value was 0.742 (95%CI: 0.635-0.849; 
Figure 2). The sensitivity and specificity were 85.42% and 
54.05%, respectively, at a cut-off  value of  5.39.

Efficacy of IL-8 for the detection of CRC
The diagnostic value was evaluated by analyzing the five 
extracted studies and our original study. The pooled sensi-
tivity was 0.69 (95%CI: 0.42-0.87), and the pooled specific-
ity was 0.85 (95%CI: 0.68-0.94; Figure 3A). The area under 
the sROC curve was 0.86 (95%CI: 0.82-0.88; Figure 3B). 
Significant heterogeneity was found in both sensitivity (Q 
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(n  = 559)

EMBASE search
(n  = 943)

Total
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Duplicate articles (n  = 352)
Excluded after title and abstract review (n  = 1073)

Articles retrieved for more exact assessment 
(n  = 77)

5 eligible published papers 
included in the meta-analysis

Papers provided insufficient data (n  = 26)
Reviews or systematic reviews (n  = 2)

Not on the right topic or target population (n  = 42)
Language was neither English nor Chinese (n  = 2)

Figure 1  Flow diagram of the study selection process.
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Table 1  Characteristics of included studies

= 484.33; df  = 5.00; P = 0.00; I2 = 98.97%) and specificity 
(Q = 69.59; df  = 5.00; P = 0.00; I2 = 92.81%). The positive 
LR, negative LR and the diagnostic odds ratio value were 
3.51 (95%CI: 1.93-6.35; Figure 4A), 0.33 (95%CI: 0.16-0.68; 
Figure 4B), and 12.03 (95%CI: 4.74-30.54; Figure 4C), re-
spectively.

Sensitivity and subgroup analyses
Sensitivity analysis was conducted to explore the poten-
tial impact of  within-study heterogeneity. After remov-
ing the two studies of  Bunger[10,19], the pooled sensitivity 
changed from 0.69 (95%CI: 0.42-0.87) to 0.86 (95%CI: 
0.82-0.88), with a significant decrease in heterogeneity 
from Q = 484.33; df  = 5.00; P = 0.00; I2 = 98.97% to 
Q = 3.56; df  = 3.00; P = 0.31; I2 = 15.71%, as shown in 
Table 2.

Subgroup analysis was available in patients from dif-
ferent geographical regions. We found that the pooled 
sensitivity was 0.86 (95%CI: 0.81-0.91) in the Asian sub-
group with no heterogeneity (P = 0.83, I2 = 0.00%). The 

pooled sensitivity was 0.58 (95%CI: 0.25-0.85) in the 
European subgroup with significant heterogeneity (P = 
0.00, I2 = 99.07%), as shown in Table 2.

Publication bias
There was no significant publication bias according to 
the Deek’s funnel plot asymmetry test (Figure 4D).

DISCUSSION
The present meta-analysis first assessed the diagnostic 
value of  IL-8 in the detection of  CRC. Five studies with 
668 CRC patients and 374 controls were included and an 
original study was also used to explore the potential value 
of  IL-8 in CRC diagnosis. As the present meta-analysis 
showed, IL-8 has a pooled sensitivity of  0.69, a specificity 
of  0.85 and an AUC of  0.86, which suggested that IL-8 
might be an non-invasive method for CRC diagnosis. 
The diagnostic odds ratio (DOR) combines the strengths 
of  sensitivity and specificity as an independent indicator, 
and was reported to be a useful indicator for evaluation 
of  a diagnostic method[30]. The DOR value of  IL-8 was 
12.03, indicating moderate diagnostic accuracy. However, 
the positive LR (3.51) and negative LR (0.33) suggested 
that IL-8 might be not adequate to rule in and rule out 
CRC patients.

Multiple mechanisms have been proposed to explain 
the diagnostic value of  IL-8. It has been reported that 
IL-8 has a multifunctional role in CRC progression, and 
is involved in enhancing the survival of  cancer cells, pro-
moting tumor cell proliferation and regulating adhesion 
and invasion[31,32]; moreover, studies suggested that it 
induces cell migration in colon cancer cells, acting as an 
autocrine growth factor[33,34].

Cell lines derived from human colon carcinomas secrete 
IL-8 in vitro and this chemokine has also been detected 
immunohistochemically in human colon carcinoma speci-
mens, in which it is tumor cell associated. Supplementing 
endogenously produced IL-8 by the recombinant chemo-
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Study Country Design Male Age (yr) No. of 
participants

Sensitivity Specificity TP FP FN TN QUADAS

(%) score
Pengjun et al[11], 2013 China Case-control 52.4 31-74 149 CRC, 93 

colorectal adeno-
ma, 69 controls

0.869 0.971 149   2   23 69 12
(mean 58.0)

Kantola et al[18], 2012 Finland Case-control 51.0 Mean 67.9 148 CRC, 86 
controls

0.809 0.821 115 18   27 84 12

Bünger et al[10], 2012 Germany Case-control 52.3 40.5-99.1 164 CRC, 34 
colorectal adeno-
mas, 119 controls

0.220 0.900   81   6 287 52 12
(mean 69.6)

Bünger et al[19], 2011 Germany Case-control 52.0 38-88 50 CRC, 50 con-
trols

0.280 0.940   50   3 129 50 12
(mean 71.2)

Kaminska et al[20], 2005 Poland Case-control 49.0 32-82 157 CRC, 50 
controls

0.883 0.580 157 36   21 50 11

Current study China Case-control 52.1 Mean 55.4 48 CRC, 37 con-
trols

0.854 0.541   41 17     7 20 12

TP: True positive; FP: False positive; TN: True negative; FN: False negative; QUADAS: Quality assessment of diagnostic accuracy studies; CRC: Colorectal 
cancer.
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Figure 2  Area under the receiver operating characteristic curve value of 
interleukin-8 in colorectal cancer from the original study. ROC: Receiver 
operating characteristic.
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kine led to stimulation of  cell growth[33]. This may suggest 
that IL-8 acts as an autocrine growth factor for colon carci-
noma cell lines.

IL-8 was reported to promote cell proliferation and 
migration through metalloproteinase-cleavage in human 
colon carcinoma cells[17]. The biological actions of  IL-8 
are mediated by binding to its receptors, IL-8RA (CXCR1) 
and IL-8RB (CXCR2), which are members of  seven 
trans-membrane G-protein-coupled receptor (GPCR) 
family[35-39]. CXCR1 and CXCR2 both bind IL-8 with high 

affinity; however, CXCR2 also binds to other CXC che-
mokines[39,40]. These receptors also play an important role 
in tumor microenvironment and tumor progression[41,42]. 
Stimulation of  the receptors can induce shedding of  
EGF ligands in CRC cells via activation of  ADAM, with 
subsequent transactivation of  the EGF receptor[17]. Sub-
sequently, the carboxy-terminal fragments of  HB-EGF 
are trafficked into the nucleus by special metalloprotein-
ases, and exert some effects on regulation of  cell prolif-
eration[43]. Thus, IL-8 induces CRC cell proliferation and 
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Figure 3  Diagnostic performance of interleukin-8 in the detection of colorectal cancer. A: Forest plots of the pooled sensitivity and specificity in CRC diagnosis; B: 
sROC curve analysis in CRC diagnosis. sROC: Summary receiver operating characteristic; CRC: Colorectal cancer.
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migration by an ADAM-dependent pathway, and HB-
EGF plays an important role as the major ligand for this 
pathway[17]. Although these studies explained the associa-
tion between IL-8 and CRC, further studies are required.

To determine the sources of  heterogeneity is also an 
important goal of  a meta-analysis. The different geo-
graphical regions and sample sizes may partially explain 
the heterogeneity observed in our study; however, there 
was still significant heterogeneity. Another important rea-
son may be that there is wide range of  cutoff  values for 
IL-8 levels in the included studies.

The present meta-analysis has several strengths. First, 
this is the first meta-analysis to assess the diagnostic val-
ue of  IL-8 to detect CRC. Second, most of  the included 
studies were of  high methodological quality. Third, an 
original study was also applied to explore the diagnostic 
value of  IL-8 in CRC. In addition, no publication bias 
was observed.

This study also has some limitations. First, the num-
ber of  studies involved in the meta-analysis was not large 
enough. Second, significant heterogeneity was found. 
Sensitivity and subgroup analyses were applied, while the 
results could not fully explain the observed heterogeneity.

In conclusion, the present meta-analysis confirmed the 
diagnostic value of  IL-8 to detect CRC and it might repre-
sent a clinically useful tool to identify high-risk patients.
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Research frontiers
Interleukin-8 (IL-8) is one of the most significantly upregulated chemokines in 
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Table 2  Sensitivity and subgroup analyses

Cases/
controls

Sensitivity SEN heterogeneity Specificity SPE heterogeneity Positive LR Negative LR Diagnostic 
OR

(χ 2/γ/P/I 2) (χ 2/γ/P/I 2)
Sensitivity analysis
All studies 716/411 0.69 

(0.42-0.87)
484.33/5.00/0.00/98.97% 0.85 (0.68-0.94) 69.59/5.00/0.00/92.81% 3.51 0.33 12.03

Results without 
two from Bunger

502/242 0.86 
(0.82-0.88)

3.56/3.00/0.31/15.71% 0.79 (0.52-0.93) 43.51/3.00/0.00/93.10% 3.81 0.20 20.53

Subgroup analysis
Asia 197/106 0.86 

(0.81-0.91)
0.05/1.00/0.83/0.00% 0.82 (0.74-0.89) 31.20/1.00/0.00/96.8% 7.34 0.18 37.74

Europe 519/305 0.58 
(0.25-0.85)

322.69/3.00/0.00/99.07% 0.85 (0.68-0.93) 34.56/3.00/0.00/91.32% 3.01 0.43 7.91

SEN: Sensitivity; SPE: Specificity; LR: Likelihood ratio; OR: Odds ratio.
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Figure 4  Positive likelihood ratio, negative likelihood ratio, diagnostic odds ratio and Deek’s funnel plot. A: Positive LR; B: Negative LR; C: Diagnostic OR; D: 
Deek’s funnel plot asymmetry test. LR: Likelihood ratio; OR: Odds ratio.
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CRC. The results are interesting and suggest that IL-8 may represent a clini-
cally useful tool to identify high-risk patients.
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