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Abstract

Objective 1L-8-251A>T polymorphisms have been
reported to influence the risk for breast cancer in many
studies; however, the results still remain controversial and
ambiguous. The aim of this study was to determine more
precise estimations for the relationship between IL-8-
251A>T polymorphisms and the risk for breast cancer.
Methods Electronic searches for all publications were
conducted on association between this variant and breast
cancer in several databases through November 2010. Crude
odds ratios (ORs) with 95% confidence intervals (CIs) were
calculated to estimate the strength of the association. Six
studies were identified, including 1,880 breast cancer
patients and 2,013 controls.

Results Overall, no significant associations between IL-8-
251A>T polymorphism and breast cancer (codominant
model: TA vs. AA OR = 1.075, 95%CI = 0.864-1.337;
TT vs. AA, OR = 0.900, 95%CI = 0.598-1.354; domi-
nant model: OR = 1.011, 95%CI = 0.783-1.304; and
recessive model: OR = 0.854, 95%CI = 0.623-1.171). In
the subgroup analysis by ethnicity, significantly decreased
risk was found for Africans (TT vs. AA OR = 0.541;
95%CI = 0.396-0.741; dominant model: OR = 0.737,
95%CI = 0.570-0.953; recessive model: OR = 0.594;
95%CI = 0.459-0.768). In the stratified analysis by con-
trol sources, significant association was observed in
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population-based studies (recessive model: OR = 0.692;
95%CI = 0.566-0.861).

Conclusions This meta-analysis suggests the IL-8-251A/T
polymorphism is associated with breast cancer risk.
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Introduction

Breast cancer is the most prevalent common cancer among
women around the world (Parkin et al. 2005). The mech-
anism of breast cancer is still unclear. In recent years,
genetic factors are increasingly recognized as major con-
tributors to breast cancer risk (Weber and Nathanson 2000;
Ponder 2001). Single nucleotide polymorphisms in cyto-
kine genes are thought to influence expression of the
encoding proteins and/or activity of encoding proteins
thereby predisposing to breast cancer (De Jong et al. 2002).
An important one is the interleukin-8 (IL-8) gene, located
on chromosome 4ql13—q21 in humans, comprises of four
exons, three introns, and a proximal promoter region
(Mukaida et al. 1989). A common single nucleotide poly-
morphism at position -251 of the IL-8 promoter region was
described in 2000, and consequent evidences demonstrated
the IL-8-251A/T polymorphism was associated with IL-8
production or protein expression both in vivo and in vitro
(Hull et al. 2000; Taguchi et al. 2005; Ohyauchi et al.
2005). To date, many epidemiological studies have been
done to evaluate the association between IL-8-251A>T
polymorphism and breast cancer (Liu et al. 2007; Kamali—
Sarvestani et al. 2007; Smith et al. 2004; Snoussi et al.
2006, 2010; Vogel et al. 2007). However, the results were
rather inconsistent, partially due to the relative small
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sample size of individual studies. Therefore, we performed
this meta-analysis of 6 eligible studies to get a more precise
estimation of the association.

Materials and methods
Publication search

Articles were identified by an electronic search on Medline,
Embase, and the Cochrane Library using the following
keywords: interleukin-8 or IL-8 or IL8 and breast (last
search: November 30, 2010). Eligible studies were
retrieved and examined carefully. Review articles and
bibliographies of other relevant studies identified were
hand-searched to find additional eligible studies. The
studies included must meet the following criteria: (1)
evaluation of the IL-8-251A>T polymorphism and breast
cancer risk; (2) case—control study; (3) at least two com-
parison groups (breast cancer group vs. control group).

Data extraction

Two authors (FS and JHY) independently extracted data
and entered them in a customized database. Reviews, non-
original articles, and studies on breast cancer cell lines and
animal models were excluded from our meta-analysis.
Discrepancies about inclusion of studies and interpretation
of data were resolved by discussion, consensus, and arbi-
tration by (QLJ or QH). The following data were collected
from each study: first author’s name, year of publication,
ethnicity, country of origin, sources of controls, genotyping
method, Hardy—Weinberg equilibrium (HWE), and number
of different genotypes in cases and controls.

Statistical methods
Logistic regression analysis was used to examine the
association between the IL-8-251A>T polymorphism and

breast cancer risk (Thakkinstian et al. 2005). Crude ORs
with 95%Cls were used to assess the strength of association

Table 1 Characteristics of studies included in this meta-analysis

between the L-8-251A>T polymorphism and breast cancer
risk. We evaluated the risk of the codominant model (TA
vs. AA; TT vs. AA), the dominant model (TT/TA vs. AA),
and the recessive model (TT vs. TA/AA), respectively.
Heterogeneity assumption was checked by the chi-square
based Q test and was regarded to indicate significance for
P < 0.1 (Cochran 1954). The fixed model would be used if
the test of heterogeneity was not significant, otherwise the
random-effect model would be used (Mantel and Haenszel
1959; DerSimonian and Laird 1986). Heterogeneity among
studies was assessed by I statistic interpreted as the pro-
portion of total variation contributed by variation between
studies. Sensitivity analysis was carried out by including
and excluding studies not in HWE (Thakkinstian et al.
2005). An estimate of potential publication bias was
evaluated by the funnel plot, in which the standard error of
log (OR) of each study was plotted against its log (OR). An
asymmetric plot suggests a possible publication bias.
Funnel plot asymmetry was assessed by the method of
Egger’s linear regression test, if P < 0.05, the publication
bias was statistically significant. Subgroup analyses were
performed by ethnicities and sources of controls. All sta-
tistical analyses were carried out with STATA software,
version 10.0 (STATA Corp., College Station, TX).

Results
Study characteristics

A total of 6 studies fulfilling the inclusion criteria were
identified. Table 1 listed the detailed characteristics of
these studies. Totally 1,880 breast cancer patients and
2,013 controls were included in our meta-analysis. Among
these studies, two were hospital-based and four were
population-based. There were two studies of Africans, two
studies of Caucasians, and two studies of Asian population.
To assess the main effect of IL-8-251 genotypes, the
logistic regression test was used to compare the two models
with and without the IL-8-251 genotype. These two models
were significantly different (P < 0.0001), indicating that

Sample size case/control Genotyping method HWE X2(P)

First author Year Country Source of control
Kamali—Sarvestani 2007 Iran Hospital

Snoussi 2006 Tunisia Population

Liu 2007 China Population
Smith 2004 United Kingdom Population

Vogel 2006  Denmark Hospital

Snoussi 2010  Tunisia Population

257/233 ASO-PCR 1.267 (0.260)
308/236 AS-PCR 0.917 (0.338)
426/647 PCR-RFLP 15.8 (<0.05)
119/235 ARMS-PCR 2.279 (0.131)
361/361 Taqman 0.375 (0.541)
409/301 AS-PCR 1.858 (0.173)

HWE Hardy—Weinberg equilibrium
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Table 2 Main results of pooled ORs in the meta-analysis

TT vs. AA TT/TA vs. AA TT vs. AA/TA

TA vs. AA

Study groups (n)

P OR (95%CI) Py P OR (95%CI) P, P OR (95%CI) Py P

Py

OR (95%CT)

77

0.854 (0.623-1.171)  0.001

63.2

1.011 (0.783-1.304)  0.018

78.8

0.000

0.900 (0.598-1.354)

42.8

0.12

1.075 (0.864—1.337)

Total (n = 6)
Ethnicity

62.0

0.105
0.862
0.006

0.884 (0.515-1.518)

0.00
0.00
0.00

0.582

1.059 (0.659-1.703)

0.00
0.00

66.2

0.416

0.906 (0.632-1.299)

25.6

0.244
0.840
0.606

0.971 (0.720-1.309)
0.867 (0.659-1.141)

Caucasian (n = 2)
Africa (n = 2)

0.00
88.6

0.594 (0.459-0.768)
1.194 (0.614-2.321)

0.803
0.620

0.737 (0.570-0.953)
1.435 (1.107-1.861)

0.820
0.086

0.541 (0.396-0.741)

1.516 (0.895-2.566)

0.00
0.00

1.444 (1.092-1.908)

Asian (n = 2)

Source

30.6

0.229

0.692 (0.556-0.861)
1.361 (0.895-2.069)

65.5

0.937 (0.777-1.130)  0.046

80.7

0.001

0.836 (0.654-1.068)

52.0

0.100
0.121

1.089 (0.891-1.331)

Population (n = 4)

58.1

0.122

75.7

0.043

1.145 (0.882-1.485)

78.8

1.199 (0.826 —1.740)  0.003

1.034 (0.782-1.366) 58.5

Hospital (n = 2)

P, P-value of Q test for heterogeneity test, PB population-based study, HB hospital-based study

the IL-8-251A>T genotypes were associated with breast
cancer risk.

Meta-analysis

The results of the association between IL-8-251A>T
polymorphism and breast cancer, and the heterogeneity test
were shown in Table 2. Overall, no significant associations
between IL-8-251A>T polymorphism and breast cancer
risk were found for TA versus AA (OR = 1.075;
95%CI = 0.864-1.337; P = 0.12 for heterogeneity), TT
versus  AA  (OR =0.900; 95%CI = 0.598-1.354;
P =0.000 for heterogeneity), TT + TA versus AA
(OR = 1.011; 95%CI = 0.783-1.304; P = 0.018 for het-
erogeneity), and TT versus AA + TA (OR = 0.854;
95%CI = 0.623-1.171; P = 0.001 for heterogeneity).
However, in the subgroup analysis by ethnicity, significant
associations were found in Asians for TA versus AA
(OR = 1.444; 95%CI = 1.092-1.908; P = 0.606 for het-
erogeneity) and TT + TA versus AA (OR = 1.435;
95%CI = 1.107-1.861; P = 0.62 for heterogeneity). Fur-
thermore, significant associations were observed in
Africans for TT versus AA (OR = 0.541; 95%CI =
0.396-0.741; P = 0.820 for heterogeneity), TT + TA
versus AA (OR = 0.737; 95%CI = 0.570-0.953; P =
0.803 for heterogeneity), and TT versus AA + TA
(OR = 0.594; 95%CI = 0.459-0.768; P = 0.862 for het-
erogeneity). Moreover, in the stratified analysis by control
sources, significant association was observed in popula-
tion-based studies for TT versus AA + TA (OR = 0.692;
95%CI = 0.566-0.861; P = 0.229 for heterogeneity).

Publication bias and sensitivity analysis

Begg’s funnel plot and Egger’s test were performed to
access the publication bias of literatures. The shape of the
funnel plot did not reveal obvious asymmetry (figures not
shown) and the Egger’s test suggested the absence of
publication bias (P = 0.663 for AT vs. AA; P = 0.928 for
TT vs. AA; P = 0.732 for dominant model; P = 0.87 for
recessive model). Sensitivity analysis was carried out by
including and excluding one study not in HWE. The
pooled ORs were not materially altered (data not shown),
implying that our results were robust.

Discussion

In this study, we performed a systematic review of asso-
ciation between the IL-8-251A/T polymorphism and risk
for breast cancer based on 6 case—control studies for which
information was available. Our meta-analysis provided
evidence that TT/TA genotypes of IL-8-251A/T were
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associated with a significantly increased risk in Asian
population, whereas TT/TA genotypes of IL-8-251A/T
were associated with a significantly decreased risk in
African population. These results suggested that it might
not be uncommon for the same polymorphism play dif-
ferent roles in cancer susceptibility among different ethnic
populations. In Asians and Africans, the differences in
genetic backgrounds and the environment they lived in
may influence the association between the IL-8-251A/T
polymorphism and risk for breast cancer. In addition, the
limited number of studies also makes the results from
subgroup analysis by ethnicity less reliable. Thus, our
results should be interpreted with caution.

Our results indicated that TT versus AA/TA genotypes
decreased cancer risk among population-based studies but
not among hospital-based studies. This reason may be that
hospital-based studies have a high risk of producing
unreliable results because hospital-based controls may not
always be truly representative of the general population.
Therefore, a methodologically preferable design, such as
using a proper and representative population-based study,
is crucial to avoid selection bias.

Some limitations of this meta-analysis should be
acknowledged. First, the total subject number of studies
seems to be insufficient (approximately 1,880 cases and
2,013 controls) to reach a reliable conclusion. The limited
number of studies also makes the results from subgroup
analysis less reliable. Second, some controls were selected
from hospital populations; such women might have benign
breast disease and correspond to a potentially incremental
risk of breast cancer. Third, the overall outcomes were
based on unadjusted estimates, while a more precise
evaluation should be adjusted by other covariants including
age, body mass index, menopausal status, ethnicity,
drinking status, and environment factors. Last, but not the
least, Egger’s linear regression test is known to be unreli-
able when there are fewer than 10 studies in meta-analysis
(Higgins and Green 2008).

In conclusion, the current meta-analysis suggests that
the AA/TA genotypes are associated with a significantly
decreased risk for breast cancer among population-based
studies. Well designed, unbiased prospective studies with
larger sample size should be conducted to confirm these
results. Moreover, further studies estimating the effect of
gene—gene and gene—environment interactions are needed
to clarify the role of IL-8 in breast carcinogenesis.

Conflict of interest None.
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