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Summary

Background: The tumor necrosis factors alpha and beta
(TNF-a, TNF-B) can regulate a wide range of cellular re-
sponses and facilitate tumor growth and progression.
However, the effects of the polymorphisms TNF-a-
238G>A and transforming growth factor (TGF)-p1 L10P
on breast cancer risk are still unclear or inconclusive.
Materials and Methods: In order to provide a full
estimation of the association with breast cancer, a meta-
analysis of the most valid literature was performed by
searching the databases PubMed, Web of Science,
ScienceDirect, EBSCO, CNKI, and Google Scholar.
Results: For TNF-a-238G>A, 3 studies including 35,578
cases and 38,095 controls were selected. For TGF-B1
L10P, 11 studies including 7,903 cases and 8,797 controls
were selected. For TNF-0-238G>A, a significant associa-
tion with breast cancer risk was found in the recessive
model (odds ratio = 0.954, 95% confidence interval
0.912-0.998), but other models did not reach signifi-
cance. For TGF-1 L10P, no significant correlations were
found. Conclusions: Our study indicates that TNF-a-
238G>A may be associated with breast cancer incidence,
although significance is weak. Its role as an indicator
for cancer diagnosis should be studied more. Moreover,
for TGF-p1 L10P, further comprehensive meta-analyses
are necessary.

*These authors contributed equally to this work.

Schliisselworter
TNF - TGF - Mammakarzinom - Polymorphismus

Zusammenfassung

Hintergrund: Die Tumornekrosefaktoren alpha und beta
(TNF-a, TNF-p) konnen eine Vielzahl von zellularen Vor-
gangen regulieren und unterstitzen Tumorwachstum
und -progression. Die Auswirkungen der Polymorphis-
men TNF-a-238G>A und TGF (transforming growth
factor)-p1 L10P auf das Brustkrebsrisiko sind noch immer
ungeklart bzw. nicht eindeutig. Material und Methoden:
Um die Assoziation dieser Polymorphismen mit dem
Brustkrebsrisiko in vollem Umfang einschatzen zu kon-
nen, wurde eine Metaanalyse der relevantesten Literatur
durchgefihrt. Zu diesem Zweck wurden die Databanken
PubMed, Web of Science, ScienceDirect, EBSCO, CNKI
und Google Scholar durchsucht. Ergebnisse: Fiir TNF-a-
238G>A wurden 3 Studien mit insgesamt 35 578 Fallen
und 38 095 Kontrollen selektiert. Fir TGF-$1 L10P
wurden 11 Studien mit insgesamt 7903 Fallen und
8797 Kontrollen selektiert. Unsere Ergebnisse zeigen ein
signifikantes Brustkrebsrisiko in Verbindung mit TNF-a-
238G>A im rezessiven Modell (Odds-Ratio = 0,954,
95%-Konfidenzintervall 0,912-0,998). In anderen Model-
len wurde jedoch keine vergleichbare Signifikanz er-
reicht. Fir TGF-p1 L10P konnte keine signifikante Korre-
lation gezeigt werden. Schlussfolgerungen: Unsere
Studie gibt Hinweise auf einen Zusammenhang zwi-
schen TNF-a-238G>A und der Inzidenz des Mamma-
karzinoms, obgleich nur eine schwache Signifikanz be-
steht. Die Rolle dieses Polymorphismus als ein Indikator
in der Krebsdiagnose sollte eingehender untersucht wer-
den. Fur TGF-p1 L10P sollten ebenfalls weiterflihrende,
umfassende Metaanalysen durchgefiihrt werden.
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Introduction

Breast cancer is by far the most prevailing cancer in women. It
was the second leading cause of cancer deaths in the US in 2008,
following lung cancer. The mechanisms underlying breast can-
cer are still far from fully understood. Many susceptibility genes
combined with environmental factors have been suggested to
be important in the growth and development of cancer.
Studies investigating the relationship between common ge-
netic variants and cancer risk are being reported with rapidly
increasing frequency [1]. In this study, we tried to combine
previous individual articles to obtain more precise estimates
of breast cancer risk. An important genetic variant for inhibit-
ing cancer development and growth is the tumor necrosis fac-
tor alpha (TNF-a) which is a member of the TNF/TNF cyto-
kine receptor superfamily and involved in the maintenance
and homeostasis of the immune system, inflammation, and
host defense. Although TNF-a was originally regarded to
cause hemorrhagic tumor necrosis at high concentrations in
many types of cancers, low concentrations of TNF-a seem to
increase tumor growth and progression. Studies examining
the role of the TNF-a gene in breast cancer growth have
shown that TNF-a can serve as a breast tumor promoter.
TNF-a is a widely studied factor associated with tumor devel-
opment and growth. Single nucleotide polymorphisms of
TNF-a have attracted much attention regarding their poten-
tial use as detection indicators for certain cancers. So far, the
polymorphism TNF-a-238G>A, rs361525 has not been inves-
tigated and its relationship with cancer risk has not been
understood compared to another important polymorphism,
TNF-0-308G/A. In a recent study by Fang et al. [2], the asso-
ciation between TNF-a-308G/A and breast tumor risk was
confirmed through a meta-analysis. However, the accumu-

lated literature for TNF-a-238G>A is not at all comprehen-
sive based on our preliminary search of previous publications
using the online scientific database PubMed. The present
study provides the first detailed meta-analysis for TNF-o.-
308G/A and its association with breast cancer risk.

Transforming growth factor beta 1 (TGF-p1) is a potent in-
hibitor of proliferation of epithelial, endothelial and hemato-
poietic cells, and acts as a tumor suppressor [3]. However,
TGF-p1 may facilitate tumor growth, as its overexpression
can enhance tumor metastases [4]. The gene for TGF-f1 car-
ries a common T/C variation of nucleotide 29, resulting in a
leucine (L) to proline (P) polymorphism at codon 10 (TGFB1
L10P). Based on our literature search, no meta-analysis re-
lated to this position seems to have been carried out thus far.

In the present study, we review the literature on the 2 gene
polymorphisms mentioned above in conjunction with breast
cancer and offer a systematic meta-analysis of their associa-
tion. The purpose of the study is to provide consistent evi-
dence regarding the association of TGF-1 L10P and TNF-o-
238G>A with respect to breast cancer incidence.

Materials and Methods

Selection of Studies

The following databases or searching engines were used to search articles
published online before January 2010: PubMed, Web of Science, Science-
Direct, EBSCO, CNKI, and Google Scholar. We used the terms “TNF-
alpha’, ‘TNF-o’, 238°, 308", ‘TGF’, ‘TGF-p1’, ‘L10P’, and ‘breast’ to
identify the studies closely related to TNF-a, TGF-f1, and breast cancer
risk. References were double checked by different authors to identify any
missing studies in the database search. Review articles were hand-
searched to find additional eligible references. Only published studies
with available full text articles were included. When overlapping data of
the same patient population were included in more than 1 publication,
only the literature providing the full text was used in the analysis [2].

Table 1. Main characteristics of all studies for the TNF-0-238G>A polymorphism included in the meta-analysis

Author [ref.] Year Country Ethnicity Sample size Cases, n Controls, n
(cases/controls), n GG GA AA GG GA AA

Gaudetetal. [9] 2007 US and Poland Caucasian 5,269/4,982 4,723 527 19 4,547 421 14

Azmy et al. [10] 2004 UK Caucasian 708/495 621 84 3 434 59 2

Gaudetet al. [6)] 2009  European descendants  Caucasian 26,

917/30,429 23456 3352 109 26,597 3,706 126

Gaudet et al. [6] 2009  Asian descendants Asian 2,684/2,189 2,503 174 7 2,061 124 4

Table 2. Main characteristics of all studies for the TGF-1 L10P polymorphism included in the meta-analysis

Author [ref.] Year Country Ethnicity Sample size Cases, n Controls, n
(cases/controls),n  TT TC T TT TC @
Lee et al. [11] 2005 Korea Asian 498/501 135 228 135 148 235 118
Kamali-Sarvestani 2005  Iran Asian 2191227 19 101 99 16 99 112
etal. [12]
Feigelson et al. [13] 2006 US Caucasian 485/481 182 233 70 181 221 79
Ziv et al. [14] 2001 US Caucasian ~ 19/121 9 10 0 47 65 9
Shin et al. [15] 2005  China Asian 1,114/1,189 258 554 302 255 615 319
Le Marchand et al. [S] 2004  Japan Asian 303/385 62 163 78 91 183 111
Le Marchand et al. [S] 2004  Europe, US, Australia Caucasian  299/402 114 137 48 141 183 78
Jin et al. [16] 2004  Finland and Poland Caucasian ~ 638/439 270 282 86 189 196 54
Krippl et al. [3] 2003 Austria Caucasian ~ 495/499 196 219 80 182 229 88
Dunning et al. [1] 2003  Europe Caucasian 2,648/2,902 470 1,639 539 1,169 1,354 379
Cox et al. [17] 2007 US Caucasian  1,185/1,651 469 548 168 613 797 241
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Statistical Analysis

We explored the association using an additive genetic model (for TNF-ou:
GG versus AA; for TGF-1: TT versus CC), dominant model (for TNF-
a: GG+GA versus AA; for TGF-B1: TT+TC versus CC), recessive model
(for TNF-o: GG versus GA+AA; for TGF-1: TT versus TC+CC), and
allele contrast (for TNF-a: G allele versus A allele; for TGF-p1: T allele
versus C allele). Odds ratios (ORs) and 95% confidence intervals (Cls)
were used to assess the strength of the association between a single nucle-
otide polymorphism and breast cancer risk. The inverse variance weight-
ing method was used for pooling. The heterogeneity of the data was
quantified using Q statistic. Heterogeneity among studies was considered
significant when p was < 0.1 (Q statistic). If there was significant hetero-
geneity among studies, the random effects model was used, otherwise, the
fixed effects model was acceptable. Publication bias was represented by
funnel plots and was further assessed using Egger’s linear regression test
(p < 0.05 was considered representative of statistically significant publica-
tion bias). When there was a significant publication with regard to gene
polymorphisms and breast cancer risk, the Duval and Tweedie non-para-
metric ‘trim and fill’ method was applied to correct the publication bias.
All statistical analyses were performed with the software Stata 10 (Stata-
Corp LP, College Station, Texas, USA).

Results and Discussion

Literature Characteristics

In total, 11 studies, comprising 12 data sets with 7,903 cases
and 8,797 controls, were included based on the selection crite-
ria for analyzing the susceptibility risk of TGF-f1 L10P. The
data from Le Marchand et al. [5] can be divided into 2 parts,
one for the Caucasian population and another for the Asian
population. For TNF-0-238G>A, 3 studies, comprising 4 data
sets with 35,578 cases and 38,095 controls, were identified for
analyzing its connection with breast cancer susceptibility.
Similarly, the cohort data from Gaudet et al. [6] can be
divided into 2 subsets based on ethnicity, which will be
evaluated further (tables 1 and 2).

Association between TNF-a-238G>A and Breast Cancer Risk

Significantly different breast cancer risk was found for the re-
cessive model (GG versus GA+AA) (fig. 1). After ethnic strat-
ification (focusing on Caucasian), significant differences were
no longer found, implying the importance of the Asian popula-
tion (table 3). However, since only 1 record was available for
the Asian population, a validated meta-analysis cannot be
guaranteed. Therefore, further studies on the association be-

Table 3. Results of the meta-analysis of TNF-a-238G>A and
breast cancer risk

OR 95% CI Q p

Total

Additive model 0.972 0.768-1.228 0.88 0.83

Dominant model 0.976 0.772-1.23 0.818 0.845

Recessive model 0.954 0.912-0.998 6.147 0.105

Allele contrast 0.959 0.917-1.002 5.26 0.154
European

Additive model 0.984 0.775-1.249 0.581 0.748

Dominant model 0.989 0.779-1.255 0.526 0.768

Recessive model 0.958 0.915-1.003 5.341 0.069

Allele contrast 0.962 0.920-1.007 4.509 0.105

OR = Odds ratio; 95% CI = 05% confidence interval; Q = Q statistics.
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tween TNF-0-238G>A and breast cancer risk in Asian women
are warranted. Our results suggested that the influence of the
individual data sets on OR estimation was significant. The co-
hort data from Gaudet et al. [6] is the most influential (fig. 2).
In addition, neither Begg’s funnel plot nor Egger’s test suggest
any obvious evidences of publication bias (p > 0.05) (fig. 3).
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Fig 1. Forest plot for the association between breast cancer risk and
TNF-a-238G>A based on the recessive model.
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Fig. 2. Influence of individual literature on the overall meta-analysis for
TNF-0-238G>A. As shown, the data for the Caucasian population by
Gaudet et al. 2009 [6] was most dominant.
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Fig. 3. Begg’s funnel plot analysis to detect publication bias. Each point
represents a separate study for the indicated association. The plot is for
the recessive model of TNF-a-238G>A.
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Association between TGF-1 L10P and Breast Cancer Risk
We found no significant association between TGF-f1 L10P
and breast cancer risk (table 4) with the random effects
model. Although most genetic models present significant
probabilities using the fixed effects model of meta-analysis,
the results can still not be adopted rationally to reveal a rela-
tionship because the heterogeneity tests are significant (not
shown). In the subsequent analysis based on ethnicity, no
significant associations were found either.

Further Perspectives

There are still inconsistencies regarding TGF-f1 L10P and
breast caner. Our work is congruent with the cohort study of
Rebbeck et al. [7]. However, a recent meta-analysis by Qiu et
al. [8] supports a positive association between TGF-g1 L10P
and breast caner. This demonstrates that further evaluation
of this gene polymorphism is necessary before a consensus
can be reached.

A meta-analysis on TNF-0-238G>A has not been previ-
ously carried out. For the first time, our analysis confirmed
that the TNF-a-238G>A is associated with breast cancer inci-
dence, similar to TNF-a-308G/A [2]. However, because the
literature on TNF-a-238G>A is still limited, the significance
of the association is weak. Therefore, further studies on the
application of TNF-a-238G>A as a clinical indicator are
needed.

Overall, we attempted to reduce the lack of power exhib-
ited by an individual study and combine different previous
studies to perform a meta-analysis. We summarized the re-
sults of previous meta-analyses, and based on some new find-
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