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Abstract

drugs in ovarian cancer by the method of meta-analysis.

statistic software.

Objective: To explore the relationship between ERCC1 rs11615 polymorphism and chemosensitivity to platinum

Methods: Pubmed, Web of Science, EMBASE, Cochrane Library, China National Knowledge Infrastructure (CNKI),
and China Wanfang databases were comprehensively searched up to September 2020, to identify the relationship
between ERCC1 rs11615 polymorphism and chemosensitivity of ovarian cancer. The data was analyzed by Stata 15.0

Results: A total of 10 published papers were included, including 1866 patients with ovarian cancer. The results
showed that compared allele C at ERCC1 rs11615 locus with allele T, the pooled OR was 0.92 (95%Cl:0.68 ~ 1.24,
P>0.05). There were no significant differences in recessive, dominant, homozygous, and heterozygous models. In
accordance with a subgroup analysis of Ethnicity, all genotypes were statistically significant in the Asian population.
In the allelic, dominant, recessive, homozygous and heterozygous models, the OR was 0.70 (95%Cl:0.51 ~0.95), 0.20
(95%CI:0.07 ~0.56), 0.79 (95%Cl:0.63 ~ 1.00), 0.21 (95%Cl:0.07 ~0.59), 0.19 (95%Cl:0.07 ~ 0.54), respectively, while in the
Caucasian population, no statistically significant genotype was found.

Conclusion: The ERCC1 rs11615 polymorphism is associated with chemosensitivity in patients with ovarian cancer,
especially in the Asian population, but not in the Caucasian population.
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Introduction

The ovarian malignant tumor is one of the common
malignant tumors of female reproductive organs, which
is a severe threat to women’s health. Its incidence is sec-
ond only to cervical cancer and uterine cancer, and its
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mortality ranks first among gynecological malignant
tumors [1]. According to the latest data, there are about
300,000 cases of female ovarian cancer each year world-
wide, with a death rate of 185,000 and a mortality rate
of 0.45% [1]. Due to ovarian cancer’s insidious onset and
lack of early diagnostic indicators, most of them are diag-
nosed in the late stage. The pathogenic mechanism of
ovarian cancer is obscure, and it is generally believed to
be the result of heredity and environment [2, 3]. At pre-
sent, platinum-based combination chemotherapy is the
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first-line treatment for ovarian cancer after cytoreductive
surgery. However, in the initial treatment period, 20%
of patients do not respond to platinum chemotherapy,
and up to 75% of patients with ovarian cancers have a
relapse. Meanwhile, patients with the treatment after the
relapse tend to have resistance to platinum drugs [4, 5].
If the drug resistance of ovarian cancer patients can be
predicted before or at the initial stage of chemotherapy
in order to adjust the chemotherapy scheme in time, the
tumor remission rate can be enhanced, and the progno-
sis of patients can be improved [6, 7]. Therefore, identi-
fying the sensitivity of patients to platinum drugs is the
key to effectively enhance the efficacy of chemotherapy
for ovarian cancer. Platinum drugs have been the most
widely used chemotherapeutic drugs since they were
put into clinical application in the 1970s [8, 9]. Clinically,
platinum drugs have been extensively used in the treat-
ment of malignant tumors such as nasopharyngeal car-
cinoma [10], esophageal cancer [11], breast cancer [12],
etc. Therefore, platinum drugs have become a symbol
of an era among anticancer drugs [13]. Platinum com-
pounds (carboplatin or cisplatin) exert their antitumor
effect through combining with DNA to form intrachain
and interchain crosslinking and Pt—-DNA adducts [14].
DNA adducts cause structural changes in DNA, which
affects DNA replication and inhibits DNA synthesis.
There are many factors in the development of tumor cells
to platinum resistance, which may include a decrease of
drug accumulation, an increase of glutathione level and
metallothionein, and an improvement of DNA repair
ability [15]. However, it is believed that DNA repair is
the fundamental contributor to clinical drug resistance in
platinum-based therapy, and the difference in individual
DNA repair ability is closely related to platinum progno-
sis in patients with ovarian cancer [5]. Moreover, studies
have confirmed that the clinical remission rate of tumor
patients is related to the level of Pt—-DNA adducts in their
blood circulation [16]. If the DNA repair ability of tumor
cells is reduced, the clearance of Pt—-DNA adducts in
blood circulation will be diminished, which leads to the
augmented curative effect of platinum chemotherapeu-
tic drugs. Otherwise, the curative effect will be unsatis-
factory [16, 17]. Therefore, the DNA repair ability is the
main factor that affects the efficacy of platinum drugs.
Nucleotide excision repair (NER) is one of the clas-
sic ways to participate in multi-drug resistance in ovar-
ian cancer [18]. As an essential member of this pathway,
ERCC1 gene expression products exert such function to
recognize DNA damage in the initial repair stage [19].
Platinum-based chemotherapeutics take the role of an
anti-cancer way mainly by cross-linking cancer cell DNA
[18]. Previous studies have shown that changes in the
third base (19007C/T) of the fourth exon of the ERCC1
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gene can reduce its gene transcription activity by 50%,
leading to a decrease in its protein or mRNA expression
and affect chemosensitivity [20]. Therefore, the 19007C/T
polymorphism of the ERCC1 gene is theoretically related
to the sensitivity of platinum-based combined chemo-
therapy. However, the conclusions of previous studies on
the ERCC1 rs11615 polymorphism are not consistent.
Steffensen et al. [21] showed that the chemotherapeutic
responses of the ovarian cancer patients with genotype
TT at ERCC1 rs11615 locus were better than those with
genotype TC+ CC, while Kang et al. [22] believed that
ovarian cancer patients with genotype CT+TT were
more sensitive to platinum chemotherapy than those
with genotype CC. Therefore, we systematically reviewed
the related literature in this study, applying meta-analysis
to conduct a comprehensive analysis upon the relation-
ship between the ERCC1 rs11615 polymorphism and the
chemosensitivity of platinum drugs in patients with ovar-
ian cancer.

Methods

Literature retrieval

Pubmed, Web of Science, EMBASE, Cochrane Library,
China National Knowledge Infrastructure (CNKI), and
China Wanfang databases were searched for literature
about ERCC1 rs11615 polymorphism and chemosen-
sitivity of ovarian cancer, from inception to September
2020. The search strategy was as follows: (“ERCC1” OR
“excision repair cross-complementation group 1”7) AND
(“ovarian carcinoma” OR “ovarian cancer” OR “ovar-
ian tumor”) AND (“polymorphism” OR “gene mutation”.
There was no language limitation. Two researchers inde-
pendently searched and cross-checked the literature.
When the two researchers disagreed with each other,
they resolved disagreements through discussion, or
turned to a third researcher for verification.

Inclusion and exclusion criteria

Inclusion criteria

(1) patients with ovarian cancer confirmed by pathologi-
cal examination; (2) patients received platinum-based
combined chemotherapy after operation; (3) genotypes
were detected by genomic DNA extracted from tumor
tissue or peripheral blood; (4) studies with a large num-
ber of cases were selected if the same samples were used
in multiple articles; (5) the target gene polymorphism
was ERCC1 rs11615 locus or 19007C/T.

Exclusion criteria

(1) reviews, letters and conference summaries, etc.; (2)
repeated reports, insufficient data, too little reported
information, and unavailable literature; (3) studies with
Newcastle—Ottawa scale (NOS) scores less than 6.



Zhang et al. J Ovarian Res (2021) 14:80

Literature quality evaluation

The quality of the included studies was evaluated accord-
ing to NOS [23], which was carried out independently by
two researchers, and finally cross-checked. When there
was a disagreement, it was resolved through discussion,
or it was decided by a third researcher.

Data extraction

All literature data were extracted independently by two
researchers and finally cross-checked. The following
information was extracted from each included literature:
author, year of publication, country of the first author,
patient ethnicity, total number of cases, chemotherapy
regimen, genotype detection methods, and the number
of patients with genotype sensitivity and drug resistance.

Statistical analysis

The data were analyzed by Stata 15.0 statistical software.
The odds ratio (OR) and its 95%CI were calculated as
effect size. Q-test was used to assess the heterogeneity
across the studies included. If I*>50%, or P<0.05, the
heterogeneity was considered to exist, and thus a ran-
dom-effects model (REM) was adopted. If I><50% and
P>0.05, the heterogeneity was considered to be not sig-
nificant, so a fixed-effects model (FEM) was used for data
merging. If there was heterogeneity, subgroup analysis
was carried out according to Ethnicity and Hardy—Wein-
berg Equilibrium (HWE) to explore the source of heter-
ogeneity. Z-test was used to test the significance of the
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pooled OR value. Funnel plot and Egger’s Test were used
to evaluate publication bias. The funnel plot was made by
filling and trimming methods. Finally, a sensitivity analy-
sis was conducted to verify the robustness of the research
results.

Results

Features of the included studies

According to the strict inclusion criteria, a total of 10
articles were included [21, 22, 24—31], including a total of
1866 patients with ovarian cancer. The specific literature
screening process is shown in Fig. 1, and the basic char-
acteristics of the included studies are shown in Table 1,
from which it can be seen that the NOS scores of the
included studies are all above 6.

The results of meta-analysis

Allele comparison

The main results of the meta-analysis were shown in
Table 2 and Fig. 2. The heterogeneity test results showed
that I?=66.4% (P<0.05), which indicated significant dif-
ferences in heterogeneities between studies, so the REM
was adopted. The forest plot was shown in Fig. 2A. Com-
pared with allele T, the chemosensitivity to platinum
drugs of allele C of ERCC1 rs11615 was set as control.
The results showed that OR=0.92 (95%CI:0.68, 1.24,
P>0.05). Ethnic subgroup analysis showed that for the
Asian population, OR=0.70 (95%CI:0.51 ~0.95), the dif-
ference was statistically significant, and the heterogeneity

Potentially relevant studies identified
and screened for retrieval (n=547)

Excluded (n=522) :
Excluded via title and abstract (n=305)

Studies retrieved for more detailed
evaluation (n=25)

Animal experiments (n=158)
Reviews (n=59 )

Excluded (n=15) :
Lacking detail SNP distribution (n=6)

Studies included in the meta-analysis
(n=10)

Fig. 1 A flow diagram of the study selection process

Studying irrelevant polymorphism (n=8)
Overlapped data (n=1)
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Table 2 Meta-analysis of ERCC1 rs11615 polymorphism and chemosensitivity of ovarian cancer (subgroup analysis by ethnicity and

HWE)
Genetic models Subgroup n OR 95%CI P, 1 (%) P, Model P, (Egger’s Test)
CvsT Overall 10 092 0.68~1.24 0.574 66.4 0.002 REM 0.006
Ethnicity Asian 5 0.70 051~0.95 0.021 57.7 0.051 REM 0.048
Caucasian 5 1.26 0.85~1.85 0.246 29.0 0.228 FEM 0.463
HWE Yes 7 1.12 0.73~1.73 0.601 739 0.001 REM 0.014
No 3 0.65 0.49~0.87 0.003 0.0 0433 FEM 0.557
CCH+CTvs.TT Overall 10 0.59 0.27~131 0.194 77.0 0.000 REM 0.165
Ethnicity Asian 5 0.20 0.07~0.56 0.002 63.6 0.027 REM 0315
Caucasian 5 132 0.75~2.33 0.342 24.1 0.261 FEM 0.221
HWE Yes 7 0.87 0.36~2.08 0.750 759 0.000 REM 0.060
No 3 0.18 0.02~1.63 0.127 83.9 0.002 REM 0.260
CCvs. CTHTT Overall 10 0.85 0.69~1.05 0.138 28.7 0.181 FEM 0.011
Ethnicity Asian 5 0.79 0.63~1.00 0.046 38.7 0.163 FEM 0.052
Caucasian 5 1.23 0.74~2.05 0416 0.0 0.501 FEM 0351
HWE Yes 7 0.90 0.70~1.17 0432 44.0 0.098 FEM 0.010
No 3 0.75 052~1.10 0.139 0.0 0522 FEM 0.674
CCvs.TT Overall 10 0.62 0.26~148 0.281 75.1 0.000 REM 0.054
Ethnicity Asian 5 0.21 0.07~0.59 0.003 63.3 0.028 REM 0.279
Caucasian 5 1.51 083~273 0.175 0.0 0461 FEM 0.230
HWE Yes 7 1.04 0.39~2.82 0.935 751 0.000 REM 0.014
No 3 0.16 0.02~1.08 0.059 76.2 0.015 REM 0.305
CTvs.TT Overall 10 0.56 0.25~127 0.163 744 0.000 REM 0.269
Ethnicity Asian 5 0.19 0.07~0.54 0.002 62.1 0.032 REM 0436
Caucasian 5 1.32 0.70~247 0.392 24.0 0.262 FEM 0.280
HWE Yes 7 0.76 033~1.77 0529 703 0.003 REM 0.147
No 3 0.20 0.02~237 0.201 85.8 0.001 REM 0.350

OR Odds ratio, HWE Hardy-Weinberg equilibrium, REM Random-effects model, FEM Fixed-effects model, P, P for OR, P,, P for Heterogeneity, P, P for Publication bias

also decreased. While in the Caucasian population, the
difference was not statistically significant. Subgroup anal-
ysis of HWE showed that there was no notable decrease
in heterogeneity. The symmetry of the funnel plot was
general (Fig. 3A), and Egger’s Test showed that P<0.05,
which indicated that there was a certain publication bias.

Dominant genetic model

In the dominant genetic model (CC+CT vs. TT)),
genotype CC+CT was used as the exposure factor,
genotype TT as the non-exposure factor, and chemo-
sensitivity as the control. Heterogeneity test showed
that I>=77.0% (P<0.05), indicating the existence of the
heterogeneity. Hence, a FEM model was adopted. The
forest plot was as shown in Fig. 2B. The results showed
that OR=0.59 (0.27, 1.31, P>0.05). The ethnic subgroup
analysis showed that for the Asian population, OR=0.20
(95%CI:0.07 ~0.56), the difference was statistically sig-
nificant. In the Caucasian population, the difference was
not statistically significant. The heterogeneity decreased
remarkably. The subgroup analysis of HWE showed that

the decrease of heterogeneity was not obvious. The fun-
nel plot was basically symmetrical (Fig. 3B), and Egger’s
Test showed that P> 0.05, which indicated that there was
no publication bias.

Recessive genetic model

In the recessive genetic model (CC vs. CT+TT), geno-
type CC was used as the exposure factor, genotype
CT+TT as the non-exposure factor, and chemosen-
sitivity as the control. The heterogeneity test showed
that *=28.7% (P>0.05), indicating that the heteroge-
neity across studies was not significant. Therefore, a
FEM was used. The forest plot was as shown in Fig. 2C.
The results showed that OR=0.85 (95%CI:0.69 ~1.05,
P>0.05), which was consistent with the result of the sub-
group analysis of HWN. The ethnic subgroup analysis
showed that in the Asian population, OR=0.21 (95%CI:
0.07 ~0.59), the difference was statistically noteworthy. In
the Caucasian population, the difference was not statisti-
cally meaningful. The subgroup analysis of HWE showed
that there was no notable decrease in heterogeneity. The
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Study Year
Asian

Kang 2006

QiBL 2013

HoXY 2017

YangSY 2017

BuoY 200

Subtotal (I-squared = 57.7%, p = 0.051)
Caucasian

Smith 2007

Steffensen 2008
Steffensen 2011
Bosmiller 2011
Moxley 2013
Subtotal (I-squared =29.0%, p = 0.228)

Overall (I-squared = 66.4%, p = 0.002)

NOTE: Weights are from random effects analysis
T
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Study Year OR (95% C1) Weight Study Year OR (95% CI) Weight
Asian Asian H
Kang 2006 —_————— 5050269867 477 Kang 2006 3.00(092,983) 178
QiBL 2013 —_— 0.10002,047) 925 QiBL 2013 —_— 096(055,1.68) 1327
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Moey 2013 e 116(0.40,340) 1138 Moxley 2013 —— 058(021,163) 515
Subtotal (I-squared = 24.1%, p = 0.261) > 132(075,233) 5409 Subtotal (I-squared = 0.0%, p = 0.501) > 123(0.74,2.05)  14.06
Overall (I-squared = 77.0%, p = 0.000) €> 0.59(0.27, 1.31) 100.00 Overall (I-squared = 28.7%, p = 0.181) C 0.85(0.69, 1.05) 100.00
NOTE: Weights are from random effects analysis |
T T T
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D % %
Study Year OR (95% CI) Weight Study Year OR (95% CI) Weight
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Fig. 2 Forest plots for the association between ERCC1 Rs11615 polymorphism and chemosensitivity to platinum drugs in ovarian cancer (A allele
model; B dominant gene model; C recessive gene model; D homozygous model; E heterozygous model)

funnel plot was basically symmetrical (Fig. 3C), while
Egger’s Test showed that P<0.05, indicating a certain
publication bias.

Homozygous genetic model

In the homozygous genetic model (CC vs. TT), geno-
type CC was used as the exposure factor, genotype
TT as the non-exposure factor, and chemosensitivity

as the control. The results of the heterogeneity test
showed that I>=75.1% (P<0.05), indicating that
there were noteworthy differences in heterogeneity
across studies. Hence, a REM was adopted. The forest
plot was as shown in Fig. 2D. The results showed that
OR=0.62 (95% CI:0.26, 1.48, P>0.05). The ethnic sub-
group analysis showed that for the Asian population,
OR=0.21 (95%CI: 0.07 ~0.59), the difference was sta-
tistically significant. In the Caucasian population, the
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Standard error of: theta, filled

model; E heterozygous model)

A Filled funnel plot with pseudo 95% confidence limits

2 4
Standard error of: theta, filled

Fig. 3 Funnel plots for the assessment of publication bias (A allele model; B dominant gene model; C recessive gene model; D homozygous

C  Filled funnel plot with pseudo 95% confidence limits

filled

Theta,

0 2 4 6
Standard error of: theta, filled

E Filled funnel plot with pseudo 95% confidence limits

filled

Theta,

-2

-4
0 5 1 15
Standard error of: theta, filled

difference was not statistically meaningful. The het-
erogeneity decreased apparently. Subgroup analysis of
HWE showed that the decline in heterogeneity was not
significant. The funnel plot was basically symmetrical
(Fig. 3D), and Egger’s Test showed that P>0.05, indicat-
ing that there was no publication bias.

Heterozygous genetic model

In the heterozygous genetic model (CT vs. TT), genotype
CT was set as the exposure factor and genotype TT as the
non-exposure factor. The results of the heterogeneity test

showed that 1>=74.4% (P<0.05), indicating that there
was a statistically significant difference in heterogene-
ity between studies. Therefore a REM was adopted. The
forest plot was as shown in Fig. 2E. The results showed
that OR=0.56(95%CI1:0.25~1.27, P>0.05). The ethnic
subgroup analysis showed that for the Asian population,
OR=0.19 (95%CI:0.07 ~ 0.54), the difference was statisti-
cally meaningful. In the Caucasian population, the differ-
ence was not statistically noteworthy. The heterogeneity
decreased substantially. While the subgroup analysis of
HWE showed that the heterogeneity did not decrease.



Zhang et al. J Ovarian Res (2021) 14:80

The funnel plot was basically symmetrical (Fig. 3E), and
Egger’s Test showed that P>0.05, which indicated that
there no obvious publication bias.

Sensitivity analysis

In consideration of the correlation between ERCC1
rs11615 polymorphism and platinum chemosensitiv-
ity of ovarian cancer in the Asian population, a tar-
geted sensitivity analysis in the Asian population was
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conducted (Fig. 4A-E). The results showed that in the
allelic, dominant, recessive, and homozygous genetic
models, when the number 4, 1, 3, and 1 studies were
eliminated, and the differences became insignificant.
While in the heterozygous genetic model, with any
study excluded, the conclusion did not change. As the
above shows, there is a correlation between ERCC1
rs11615 polymorphism and platinum chemosensitivity
of ovarian cancer in the Asian population. Meanwhile,

A Meta-analysis estimates, given named study is omitted
Lower C1 Limit Estimate Upper CI Limit
Kang (2006)
Qi BL (2013)
Huo XY (2017)
Yang SY (2017)
Bao Y (2020)
047051 095 118
B Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
Lower CI Limit Estimate Upper CI Limit Lower CI Limit Estimate Upper Cl Limit
Kang (2006) - Kang (2006)
QiBL(2013) QiBL (2013)
Huo XY (2017) Huo XY (2017)
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Fig. 4 Results of sensitivity analysis of Asian population (A allele model; B dominant gene model; C recessive gene model; D homozygous model; E
heterozygous model)
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allele C, genotype CC, and CT can increase the sensi-
tivity of ovarian cancer patients in the Asian popula-
tion to platinum chemotherapy. However, it still needs
careful interpretation in allele, dominant, recessive, and
homozygous genetic models.

Discussion

At present, the conclusions upon the rsl1615 poly-
morphism of the ERCC1 gene and the chemosen-
sitivity of platinum drugs in ovarian cancer are not
consistent. In order to explore the relationship between
them, this meta-analysis was conducted, of which the
results showed that there was a correlation between the
rs11615 polymorphism of ERCC1 and the chemosen-
sitivity of platinum drugs in ovarian cancer, mainly in
the Asian population, but not in the Caucasian popula-
tion. There are numerous factors that affect the sensitiv-
ity of chemotherapy, among which the polymorphism of
ovarian oncogene and the chemosensitivity and clinical
prognosis of platinum drugs have always been the focus
of research [32, 33]. There are also plenty of studies on
the relationship between ERCCI1 gene polymorphism
and platinum chemotherapy sensitivity in patients with
ovarian cancer [21, 22, 24]. The ERCCI1 gene is located
on chromosome 9q13.2-q13.3, which is a DNA sequence
containing 10 exons, with its length larger than 15 kb
[34]. The gene encoding product is ERCC1 protein. In
the NER pathway, ERCC1 protein and xeroderma pig-
mentosum complementation group D (XPD) together
form a heterodimer of ERCC1-XPD, which is a 5-3'DNA
restricted endonuclease in NER, and also functions in
DNA repair connection and inner chain cross repair [34].
These years, although studies have shown that overex-
pression of DNA repair genes can change the ability of
DNA repair [35, 36], its regulatory mechanism is obscure
yet. Some studies have suggested that single nucleo-
tide polymorphism (SNP) can change the expression of
repair genes [37-39], while other studies have shown that
abnormally hypermethylation in the promoter region
can inhibit gene expression, which will subsequently lead
to the occurrence of some diseases and tumors and the
resistance of chemotherapeutic drugs [40, 41]. ERCC1
gene is the dominant gene in NER and an important
component of DNA damage identification and repair,
of which the expression and single nucleotide polymor-
phism may affect platinum resistance and prognosis in
patients with ovarian cancer [6, 42].

This meta-analysis eventually included ten studies
with a total of 1866 patients with ovarian cancer. The
results showed that the rs11615 polymorphism of the
ERCCI1 gene was strongly associated with ovarian can-
cer patients in the Asian population, and the differences
were statistically important in allele, dominant, recessive,
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homozygous, and heterozygous genetic models. How-
ever, no such correlation was discovered in the Caucasian
population. In accordance with the ethnicity subgroup
analysis, whether in the Asian population or the Cauca-
sian population, the heterogeneity declined significantly.
A subgroup analysis was also conducted on whether the
genotype frequency of the control group meets HWE,
the results of which showed that according to the HWE
subgroup analysis, the heterogeneity in each gene model
did not notably decrease. The sensitivity analysis results
in the Asian population showed that the conclusion in
the heterozygous model was robust, but after the allelic,
dominant, recessive, homozygous, and heterozygous
genetic models were removed, the difference became not
statistically significant. In each gene model, the funnel
plot was approximately symmetrical. The P-value of Egg-
er’s Test in both allele model and recessive gene inherit-
ance model was less than 0.05, indicating that there was
a certain publication bias in the two genetic models. As
to other genetic models, the P values of Egger’s Test were
all greater than 0.05, which suggested that there was no
significant publication bias in these genetic models. Con-
sequently, it can be concluded that the rs11615 poly-
morphism of the ERCC1 gene is associated with ovarian
cancer patients in the Asian population. Allele C, geno-
type CC, and CT will increase the sensitivity of ovar-
ian cancer patients in the Asian population to platinum
chemotherapy, but some genetic models still need to be
explained carefully. Tang et al. [43] reported that there
is no correlation between the rs11615 polymorphism of
the ERCC1 gene and the chemosensitivity of platinum
drugs in ovarian cancer, which is inconsistent with our
conclusion. This may be for the reason that more up-
to-date and high-quality researches were included in
this study. Li et al. [44] reported that the genotype TT
at ERCC1 rs11615 locus increases the risk of death in
patients with ovarian cancer after platinum chemother-
apy, which is consistent with this study to some extent.
A meta-analysis by Yang et al. in 2019 [45] showed that
ERCCI rs11615 polymorphism was not associated with
chemosensitivity in patients with ovarian cancer, and a
subgroup analysis of the Asian population showed the
same conclusion. This is different from our conclusion.
Our study showed that all genetic models were statisti-
cally significant in the Asian populations. Although only
five studies were included in the analysis of Asian popula-
tion, the sensitivity analysis confirmed the robustness of
the conclusion in the heterozygote model. This has criti-
cal clinical significance, which not only points out a key
direction for further research, but also provides a cru-
cial basis for individualized treatment of ovarian cancer
patients according to ERCC1 gene polymorphism in the
future.
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At present, our study found that there is a correlation
between ERCCI rs11615 polymorphism and chemother-
apy sensitivity of ovarian cancer in the Asian population,
but not in the Caucasian population. It may be that there
are differences between chemotherapy sensitivity and
ovarian cancer patients of various ethnicity. It has been
reported that several differences exist in chemotherapy
sensitivity to gynecological tumors in different races
[46]. In addition, it is possible that the included studies
are limited, resulting in no differences in the Caucasian
population.

Inevitably, this study is limited by the following fac-
tors. First, the number of literature included was rela-
tively small. After ethnicity subgroup analysis, there
were only five studies in the Asian population and the
Caucasian population, respectively, which had a cer-
tain impact on the robustness of the conclusion. Sec-
ond, the sample size was relatively small, which was
likely to affect the testing efficiency of statistics. Third,
there was a certain publication bias in allele model and
recessive gene model. Last but not least, in the sensitiv-
ity analysis of the Asian population, only the conclusion
of the heterozygous genetic model was stable, while the
conclusion of other genetic models was unstable to a
certain degree.

In conclusion, the ERCC1 rs11615 polymorphism is
associated with the sensitivity of platinum-based com-
bination chemotherapy in patients with ovarian cancer,
especially in the Asian population. Allele C, genotype
CC, and CT will increase the sensitivity of ovarian can-
cer patients to platinum chemotherapy in the Asian
population. Nevertheless, no such correlation has been
found in the Caucasian population. Given that there are
certain limitations in this study, such as small sample
size and publication bias, the conclusions of this study
still need to be further verified by larger sample size
and high-quality clinical research.
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