DE GRUYTER OPEN

Open Med. 2016; 11:101-105

Research Article

Wu Fengfeng, Ye Ruqing, Xu Juntao*

Open Access

GSTP1 A>G polymorphism and chemosensitivity of
osteosarcoma: A meta-analysis

DOI 10.1515/med-2016-0020
received February 22, 2016; accepted March 9, 2016

Abstract: The association between GSTP1 A>G polymor-
phism and chemosensitivity of osteosarcoma is contro-
versial according to previously published studies. We
conducted this meta-analysis to further investigate the
role of GSTP1 A>G genetic variation in response to chemo-
therapy resistance in patients with osteosarcoma. Using
the electronic databases of Pubmed, Wanfang and CNIK
were searched to find the studies related to the GSTP1 A>G
polymorphism and chemosensitivity of osteosarcoma.
The genotype of AA, AG and GG were extracted from the
chemotherapy sensitivity and chemotherapy resistance
group. The association between GSTP1 A>G polymor-
phism and chemosensitivity was calculated by STATA11.0
software. The correlation between GSTP1 A>G polymor-
phism and chemotherapy response was assessed by
odds ratio (OR) and its 95% confidence interval (95%CI).
Four studies with 681 cases were finally included in this
meta-analysis. The pooled data indicated that there was
no significant association between GSTP1 A>G polymor-
phism and chemosensitivity in patients with osteosar-
coma [Homozygous genetic model (GG vs AA): OR=0.53,
95%CI: 0.25-1.12, P=0.10; recessive genetic model (GG vs
GA+AA): OR=0.61, 95%CI:0.34-1.11,P=0.11; and domi-
nant genetic model (GG+AG vs AA): OR=0.67, 95%CI:0.42-
1.07,P=0.10]. No correlation between GSTP1 A>G poly-
morphism and chemosensitivity was found according to
this present meta-analysis. However, the small number
of cases in each included study and significant statistical
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heterogeneity among the trials means the conclusion
should be regarded as conservative.
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1 Introduction

Osteosarcoma is one of the leading causes of malig-
nant tumor related death for children and adolescents
[1]. Epidemiology studies show that osteosarcoma is the
eighth-most common form of childhood cancer, compris-
ing 2.4% of all malignancies in pediatric patients, and
about 20% of all primary bone cancers [2]. The prognosis
of osteosarcoma is relative poor due to its preponderance
for lung metastasis. The standard treatment for osteosar-
coma is complete radical, surgical, en bloc resection of
the cancer with adjuvant chemotherapy after operation or
neoadjuvant chemotheray before surgical resection of the
primary tumor [3]. Despite combined therapy, more than
30% of the patients showed the recurrence or metastatic
disease during the first five years after diagnosis [2]. The
clinical response to chemotherapeutics is a complex trait
that is influenced by genetic and environmental factors
[4]. The glutathione S-transferase pi gene (GSTP1) is a
polymorphic gene encoding active, functionally differ-
ent GSTP1 variant proteins that are thought to function in
xenobiotic metabolism and play a role in susceptibility to
cancer [5,6], and other diseases. Several studies have dis-
cussed the association between chemotherapy sensitivity
of osteosarcoma and GSTP1 genetic polymorphism [7,8]
but without conclusive results. Thus, we performed this
meta-analysis in order to further evaluate the association
between GSTP1 A>G polymorphism and chemosensitivity
in patients with osteosarcoma.
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2 Material and methods

2.1 Studies searching and inclusion

The electronic search was performed in the databases of
Pubmed, Wanfang and CNKI to find the studies related to
the GSTP1 A>G genetic variation in response to chemother-
apy resistance in patients with osteosarcoma. The search-
ing words were (GSTP1 OR glutathione S-transferase
pi gene) AND osteosarcoma AND (polymorphisms OR
variant). The search was last performed in November 11,
2015. The inclusion criteria were as follows: (1) The diagno-
sis of osteosarcoma should be confirmed by pathology or
cytology; (2) The distribution of genotype can be extracted
from each included study; (3) The papers were published
in English or Chinese; (4) The patients in the included
studies have not received neoadjuvant chemoradiation.

2.2 Data extraction

The full text of the included studies were carefully read.
The related data and information for each included study
were extracted by two reviewers (WU Fengfeng & YE
Ruging) independently. (1) The name of the first authors;
(2) The year the research performed; (3) The distribution of
genotype AA, AG and GG; (4) The methods of genotyping.
(5) The chemotherapy regimen. The data were extracted
independently by two reviewers and checked by a third
reviewer as described in the Cochrane Handbook for sys-
tematic reviews.

2.3 Statistical analysis
All the analyses were performed by the STATA/SE 11.0
(StataCorp LP, http://www.stata.com) software. The

odds of GG, GA and AA genotype in chemotherapy sen-
sitivity group versus chemotherapy resistance group was

Table 1: General information of the included 4 studies
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demonstrated by the odds ratio (OR) and its 95% confi-
dence intervals (CI). The statistical heterogeneity among
the included articles was investigated by chi-square (x?)
test [9], and its inconsistency was tested by 12 [10]. The
OR was pooled by random effect model if the statistical
heterogeneity existed otherwise the fixed effect model
was performed. The Begger’s funnel plot and Egger’s line
regression tests were used to investigate the potential
publication bias for the included studies [11].

3 Results

3.1 General information of the included
studies

We electronically searched the databases of Pubmed,
Wanfang and CNKI to find the suitable studies. Finally 4
studies with 681 cases were included in this meta-analysis
according to the inclusion and exclusion criteria. All of the
4 papers were written in English. 3 studies use the PCR as
the genotyping assay and 1 paper use the PCR-RFLP assay.
The general characteristics for the included 4 papers is
demonstrated in Table 1.

4 Meta-analysis

4.1 Homozygous genetic model (GG vs AA)

In the homozygous genetic model (GG vs AA), significant
statistical heterogeneity was found among the studies
(’=67.1%, P=0.03). So, the odds ratio was calculated by
random effects model. The pooled results showed that
patients with GG homozygous gene type was not associ-
ated with chemotherapy sensitivity (OR=0.53, 95%CI: 0.25-
1.12, P=0.10), Figure 1.

Publication Sensitivity Resistance
First author (vear) Genotyping  Chemotherapy regimen AA AG GG AA AG GG
Li[12] 2014 162 PCR Doxorubicin+ methotrexate+ cisplatin 44 33 11 24 30 20
Liu[7] 2014 186 PCR Doxorubicin+ methotrexate+ cisplatin 48 37 13 30 36 22
Teng[8] 2013 146 PCR Adriamycin+ methotrexate+ cisplatin 35 29 13 22 28 19
Yang[13] 2012 187 PCR-RFLP Doxorubicin+ methotrexate+ cisplatin 54 26 17 56 23 11
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4.2 Recessive genetic model (GG vs GA+AA)

In the recessive genetic model (GG vs GA+AA), the statis-
tical heterogeneity was not significant (12=55.1%, P=0.08).
We pooled the data by fixed effects model. The calculated
data indicated that patients with GG genotype did not
increase the chemotherapy sensitivity compared to GA or
AA genotype (OR=0.61, 95%CI: 0.34-1.11, P=0.11), Figure 2.
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4.3 Dominant genetic model (GG+AG vs AA)

In the dominant genetic model (GG+AG vs AA), no signif-
icant statistical heterogeneity was not found across the
included studies (I>=56.4%, P=0.07). The data was calcu-
lated by fixed effects model. The pooled results showed
that patients with GG or AG genotype was not sensitive
to chemotherapy (OR=0.67, 95%CI: 0.42-1.07, P=0.10),
Figure 3.
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Figure 1: Forest plot of GSTP1 A>G polymorphisms and chemosensitivity of osteosarcoma in omozygous genetic model (GG vs AA)
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Figure 2: Forest plot of GSTP1 A>G polymorphisms and chemosensitivity of osteosarcoma in omozygous genetic model (GG vs GA+AA)
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4.4 Publication bias

The publication bias for the three genetic models were
evaluated by Egger’s line regression test and begger’s
funnel plot. No significant publication bias was found
in the three genetic models by Egger test (P ,, =0.71; P
66 vs Garan=0:49; P =0.42) and begger’s funnel plot,
Figure 4.

GG+AG vs AA

5 Discussion

Generally, GSTP1 plays a critical role in the development
of carcinogenesis for several malignant tumors [14-17].
It was indicated that the polvmorphisms of GSTP1 was
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associated with endogenous DNA damage. Some epide-
miological researches revealed the association between
polymorphisms of GSTP1 and cancer risk [17-19].

Recently, some studies showed that the GSTP1A>G
polymorphism can affect the chemotherapy sensitivity
in patients with osteosarcoma [8,20]. Teng et al [8] have
performed a comprehensive study investigating the asso-
ciation between GSTP1 genetic variation and chemother-
apy sensitivity or clinical outcome in patients with osteo-
sarcoma. In their study, the author found that subjects
with the GSTP 1 GG single nucleotide were more likely to
be resistant to chemotherapy(P<0.05). But another study
performed by Yang included 187 cases of osteosarcoma
and discussed the association between GSTP1 GSTP1A>G
polymorphism and chemotherapy resistance [13]. They
found that the patients with GSTP1 GG/GA genotypes had
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Figure 3: Forest plot of GSTP1 A>G polymorphisms and chemosensitivity of osteosarcoma in dominant genetic model (GG+AG vs AA)
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Figure 4: The funnel plot for publication bias evaluation
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significantly higher rates of response to chemotherapy,
with adjusted OR (95% CI) of 2.19 (1.15-6.21). The results of
Teng and Yang were quite different from each other.

Because of the conflicting results showed by pre-
vious study, we performed this meta-analysis in order
to further evaluate the role of GSTP1 A>G genetic varia-
tion in response to chemotherapy sensitivity in patients
with osteosarcoma. In our study we found that there
was no association between GSTP1 A>G polymorphism
and chemosensitivity in patients with osteosarcoma
[Homozygous genetic model (GG vs AA): OR=0.53, 95%CI:
0.25-1.12, P=0.10; recessive genetic model (GG vs GA+AA):
OR=0.61, 95%CI:0.34-1.11,P=0.11; and dominant genetic
model (GG+AG vs AA): OR=0.67, 95%CI:0.42-1.07,P=0.10].
But there were two major limitations in our study. Firstly,
significant heterogeneity was found among the included
articles which could decrease the statistical power to
find the difference between groups. Secondly, only four
studies with small number of cases were included in this
meta-analysis. The small number of included papers also
reduces the statistical power. Therefore, in order to expli-
cate the association between GSTP1 A>G genetic variation
in response to chemotherapy resistance in patients with
osteosarcoma, further large sample multicenter studies
are greatly needed.
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