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Abstract

AIM: To summarize the relationship between p.Tyr113His
and p.His139Arg polymorphisms in microsomal epoxide
hydrolase (EPHX1) and risk for esophageal cancer (EC).

METHODS: The MEDLINE/PubMed and EMBASE da-
tabases were searched for studies of the association
between £PHXI polymorphisms and EC risk that were
published from the database inception date to April
2013. A total of seven case-control studies, including
seven on p.Tyr113His (cases, n = 1118; controls, n =
1823) and six on p.His139Arg (cases, n = 861; con-
trols, n = 1571), were included in the meta-analysis.
After data extraction by two investigators working in-
dependently, the meta-analyses were carried out with
STATA 11.0 software. Pooled odds ratios and 95%CI
were calculated using a fixed-effects model or a ran-
dom-effects model, as appropriate.

RESULTS: The pooled £PHX1 p.Tyr113His polymor-
phism data showed no significant association with

(4 9

Boishidengs  WIG | www.wjgnet.com

EC in any of the genetic models (OR = 1.00, 95%CI:
0.70-1.48 for Tyr/His vs Tyr/Tyr; OR = 1.10, 95%CI:
0.77-1.57 for His/His vs Tyr/Tyr; OR = 1.06, 95%CI:
0.75-1.49 for a dominant model; OR = 1.09, 95%CI:
0.89-1.34 for a recessive model). Similar results were
obtained from the p.His139Arg polymorphism analysis
(Arg/His vs His/His: OR = 1.02, 95%CI: 0.84-1.23; Arg/
Arg vs His/His: OR = 0.96, 95%CI: 0.60-1.54; OR =
1.03, 95%CI: 0.78-1.37 for the dominant model; OR =
0.97, 95%CI: 0.61-1.56 for the recessive model). Sub-
group analyses for ethnicity, subtype of EC, and source
of controls (population-based or hospital-based) showed
trends that were consistent with the pooled analysis
(reported above), with no significant associations found.

CONCLUSION: This meta-analysis suggests that the
p.Tyr113His and p.His139Arg polymorphisms in £PHX1
may not be associated with EC development.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: A meta-analysis was performed to determine
if the p.Tyr113His and p.His139Arg polymorphisms in
microsomal epoxide hydrolase (£EPHX1) are associated
with an increased risk for esophageal cancer (EC). A to-
tal of seven studies of the association between EC risk
and the £PHX1 polymorphisms (p.Tyrl113His in seven
and p.His139Arg in six) were included in the analy-
sis. No significant association was found in any of the
genetic models for the p.Tyr113His polymorphism in
EPHX1 and EC. Similar results were obtained from the
p.His139Arg polymorphism analysis. Subgroup analyses
for ethnicity, subtype of EC, and source of controls also
showed no significant association of £PHX1 polymor-
phisms with EC risk.
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INTRODUCTION

Esophageal cancer (EC) is one of the most common
fatal malignanciesm and the sixth leading cause of cancer
deaths worldwide®. Two histological subtypes of EC
are characterized: esophageal squamous cell carcinoma
(ESCC) and esophageal adenocarcinoma (EADC). The
pathogenesis of EC, however, remains pootly under-
stood. Previous epidemiological studies have indicated
that exposure to environmental carcinogens plays an im-
portant role in the development of ECPY.

Genetic susceptibility, in the form of phase [ and
phase II metabolizing enzyme polymorphisms, may also
be associated with an increased risk for EC®. Microsomal
epoxide hydrolase (EPHX1) plays a dual role in the re-
sponse to environmental carcinogens, in that EPHX1
both activates and detoxifies toxins. In response to en-
vironmental carcinogens, EPHX1 not only produces
trans-dihydrodiols that can be metabolized to mutagenic,
poisonous and carcinogenic polycyclic hydrocarbon diol
epoxides, but also generates products necessary for the
detoxification reaction. It has been shown previously that
EPHX1 can catalyze hydrolysis of alkene and arene ox-
ides to water-soluble trans-dihydrodiols™”,

The EPHXT gene, located on chromosome 1q42, is
expressed in nearly all human tissues. EPHX1 activity
varies widely among individuals, though the molecular
basis of this variability is not fully understood. Genetic
polymorphisms in exon 4 (A>G, p.His139Arg) and
exon 3 (I>C, p.Tyr113His) of EPHXT, however, have
been shown to alter the protein’s function. In exon 4,
the 139Arg polymorphism enhances EPHX1 activity by
25%. Alternatively, the 113His allele in exon 3 has a nega-
tive effect on enzymatic activity, reducing it by at least
50%". Polymorphisms that alter EPHX1 enzyme activity
may then lead to inter-individual differences in sensitivity
to chemical carcinogens.

To date, a number of studies have investigated the as-
sociation between EPHX7 polymorphisms and EC risk
in different populations™ . The results, however, have
been conflicting. In order to establish a comptehensive
estimation of the association between EPHXT polymot-
phisms and EC risk, we conducted a meta-analysis of all
available published studies.

MATERIALS AND METHODS

Data sources and search strategy

We searched the MEDLINE/PubMed and EMBASE
databases for all articles published on the association be-
tween EPHXT polymorphisms and EC risk from the da-
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tabase inception date to April 2013. The following search
terms were used: microsomal epoxide hydrolase, EPHXT,
esophageal cancer, and polymorphism. No restrictions
were applied. The references section of reviews and re-
trieved articles were searched in an effort to identify any
additional eligible studies. If identified articles overlapped
or were duplicated, only the most recent, largest or most
complete study was selected.

Inclusion and exclusion criteria

We reviewed titles and abstracts of all citations and re-
trieved studies. The inclusion criteria were as follows: (1)
case-control studies conducted to evaluate the associa-
tion between EPHXT (p.Tyr113His and/or p.His139Arg)
polymorphisms and EC risk; (2) sufficient genotype or al-
lele data were presented to calculate the odds ratios (ORs)
with 95% confidence intervals (Cls); and (3) the paper
clearly described the sources of cases and controls. The
following exclusion criteria were applied due to insuffi-
cient data for analysis: reviews, editorials, commentaries,
and duplicated studies.

Data extraction

Two investigators (Li QT and Kang W) independently
extracted relevant data from all eligible publications meet-
ing the inclusion criteria. Disagreements were resolved
by discussion. The characteristics of each included study
were collected as follows: the first author’s name, year
of publication, the country of participants, participants’
ethnicity, number of cases and controls, source of con-
trol group [eg., population-based (PB) or hospital-based
(HB)], and genotypes of cases and controls. For our
analysis, a PB case-control study was defined by the use
of controls obtained from the general population, while
an HB case-control study had obtained controls from a
hospitalized patient population. In addition, we contacted
the authors to collect further information when neces-
saty.

Statistical analysis
The strength of the association between EC risk and
EPHXT polymorphisms was estimated using ORs, with
corresponding 95%ClIs. For the EPHXT p.Tyr113His
polymorphism, we assessed the association using a co-
dominant model (His/His »s Tyr/Tyr and Tyr/His »s Tytr/
Tyr), a dominant model (His/His + Tyr/His »s Tyt/Tyt),
and a recessive model (His/His »s Tyr/His + Tyr/Tyr).
The same models were used in the EPHXT7 p.His139Arg
analysis.

Both the Cochran’s Q test for heterogeneity” and the
I test to quantify the proportion of the total variation
due to heterogeneity“gj were calculated. A P value less
than 0.10 for the @ statistic indicated that heterogeneity
was observed across studies and a random-effects model
(the DerSimonian and Laird method) was used"”; other-
wise, a fixed-effects model (the Mantel-Haenszel method)
was appliedlzoj. Subgroup analyses for ethnicity, subtype
of EC, and source of controls (HB or PB) were con-
ducted. Sensitivity analyses were conducted to estimate
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Table 1 Characteristics of the studies included in the meta-analysis

Study Year Country Ethnicity Cases Controls Source of controls Type of cancer DNA source

Dura et al” 2012 The Netherlands Caucasian 349 581 PB ESCC and EADC  Blood and tissue samples
Ihsan et al"” 2010 India Asian 142 185 PB ESCC Blood samples

Jain et al™" 2008 India Asian 107 320 PB ESCC Blood samples
Casson et al™ 2006 Canada Caucasian 56 95 HB EADC Blood samples

Lin et al™ 2006 China Asian 145 352 PB ESCC Blood samples
Zhang et al™ 2003 China Asian 257 252 HB ESCC Blood samples
Wang et al™ 2003 China Asian 62 38 PB ESCC Tissue samples

EPHX1: Microsomal epoxide hydrolase; ESCC: Esophageal squamous cell carcinoma; EADC: Esophageal adenocarcinoma; PB: Population-based controls;

HB: Hospital-based controls.

Potentially relevant studies identified by searching the
PubMed and EMBASE databases (7 = 13)

Abstracts and full-text excluded during
first screening (7 = 4)

Studies retrieved for more detailed assessment (7 = 9)

Studies excluded (7 = 2)
Duplicated/overlapped articles: 1
Insufficient data: 1

Studies included in this meta-analysis (7 = 7)

Figure 1 Flow diagram of the study selection strategy for this meta-
analysis.

the stability of the results such that each study was omit-
ted one at a time to reflect the influence of the individual
data set on the pooled OR.

Potential publication bias was assessed by visual in-
spection of funnel plot asymmetry, the Begg’s rank coz-
relation method” and the Egger’s weighted regression
method”. All statistical analyses were conducted using
the STATA software, version 11.0 (STATA Corp., Col-
lege Station, TX, United States). All P values were two-
sided.

RESULTS

Study selection for the meta-analysis

We preliminarily identified 13 studies based on the search
terms applied. After the abstracts were screened and the
full text of each article was assessed, a total of nine ar-
ticles met the inclusion criteria. However, one article by
Wang ez al"™ was excluded due to insufficient data and
another study conducted by Casson ez a/'” was excluded
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because of the use of overlapping subjects. As a result,

: 8-10,12-15 . . .
seven case-control studies® """ were included in this
meta-analysis (Figure 1).

Characteristics of the included studies

The included studies were all reported in English. Five
articles utilized Asian populations and two utilized Cau-
casian populations. Five of the studies obtained DNA
for genotyping from blood samples, while two studies
obtained DNA from EC tissue samples. To analyze the
ESCC subtype, six studies were eligible with a total sam-
ple size of 804 cases and 1147 controls. To analyze the
EADC subtype, two studies were pooled for analysis and
included 314 cases and 676 controls. The main charactet-
istics of all included studies are presented in Table 1.

EPHX1 p.Tyr113His polymorphism and EC risk

To analyze the EPHXT7 p.Tyr113His polymorphism in
relation to EC risk, seven studies with a total of 1118
cases and 1823 controls were pooled for analysis. The
combined results showed that no significant association
was observed in any of the genetic models applied (Figure
2; Table 2). The subgroup analysis for ethnicity, EC sub-
type, and source of controls also showed no evidence of
association in any of the genetic models (Table 2).

EPHX1 p.His139Arg polymorphism and EC risk

Six studies with 861 cases and 1571 controls were eligible
to analyze the association of the EPHXT p.His139Arg
polymorphism and EC risk. The EPHX7 p.His139Arg
polymorphism analysis showed that the Arg allele had no
significant association with EC susceptibility when com-
pared to the His wild-type allele (Table 3). Similar results
were obtained from the subgroup analysis for ethnicity,
EC subtype, and source of controls; the results are sum-
marized in Table 3.

Sensitivity analysis

We conducted a sensitivity analysis to assess the stability
of this meta-analysis. When any one study was omitted,
the results were not altered (data not shown). These data
suggest that our results are stable and credible.

Publication bias

After petforming the Begg’s test and the Egget’s test for
publication bias, we observed no obvious bias in this me-
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Variable Studies Cases/controls OR (95%CI) P value P for heterogeneity I Model
Tyr/His vs Tyr/Tyr
Total 7 1118/1823 1.00 (0.70-1.48) 0.928 0.001 72.8 R
Caucasian 2 405/676 0.92 (0.71-1.20) 0.555 0.192 41.2 F
Asian 5 713/1147 1.14 (0.65-2.00) 0.638 0.001 79.9 R
ESCC 6 804/1147 1.08 (0.69-1.69) 0.746 0.001 75.6 R
EADC 2 314/676 0.95 (0.71-1.26) 0.729 0.160 49.2 F
PB 5 805/1476 1.04 (0.66-1.66) 0.857 0.001 78.3 R
HB 2 313/347 0.95 (0.39-2.28) 0.902 0.057 724 R
His/His vs Tyr/Tyr
Total 7 1118/1823 1.10 (0.77-1.57) 0.592 0.046 53.3 R
Caucasian 2 405/676 0.74 (0.48-1.13) 0.165 0.172 46.5 F
Asian 5 713/1147 1.23 (0.94-1.60) 0.137 0.120 45.3 F
ESCC 6 804/1147 1.18 (0.92-1.52) 0.196 0.158 37.2 F
EADC 2 314/676 0.72 (0.45-1.15) 0.163 0.183 43.7 F
PB 5 805/1476 1.18 (0.78-1.78) 0.423 0.079 52.1 R
HB 2 313/347 0.78 (0.24-2.58) 0.688 0.034 77.7 R
His/His + Tyr/His vs Tyr/Tyr
Total 7 1118/1823 1.06 (0.75-1.49) 0.753 0.001 74.0 R
Caucasian 2 405/676 0.76 (0.42-1.38) 0.367 0.088 65.6 R
Asian 5 713/1147 1.23 (0.77-1.98) 0.382 0.001 77.8 R
ESCC 6 804/1147 1.15 (0.78-1.70) 0.484 0.002 74.0 R
EADC 2 314/676 0.77 (0.41-1.46) 0.421 0.074 68.6 R
PB 5 805/1476 1.13 (0.74-1.70) 0.575 0.002 77.0 R
HB 2 313/347 0.87 (0.33-2.26) 0.769 0.017 824 R
His/His vs Tyr/His + Tyr/Tyr
Total 7 1118/1823 1.09 (0.89-1.34) 0.416 0.188 314 F
Caucasian 2 405/676 0.77 (0.51-1.16) 0.213 0.281 13.9 F
Asian 5 713/1147 1.23 (0.97-1.55) 0.093 0.388 3.3 F
ESCC 6 804/1147 1.20 (0.95-1.50) 0.121 0.469 0.0 F
EADC 2 314/676 0.91 (0.29-2.84) 0.878 0.041 76.1 R
PB 5 805/1476 1.14 (0.89-1.45) 0.294 0.210 31.8 F
HB 2 313/347 0.97 (0.66-1.43) 0.888 0.111 60.6 F

EPHX1: Microsomal epoxide hydrolase; OR: Odds ratio; R: Random-effects model; F: Fixed-effects model; ESCC: Esophageal squamous cell carcinoma;

EADC: Esophageal adenocarcinoma; PB: Population-based controls; HB: Hospital-based controls.

Study
ID OR (95%CI) % weight
Dura et a/ ﬁi% 0.99 (0.75, 1.31) 18.77
Thsan et a/ s : 0.51 (0.31, 0.85) 15.14
Jain et a/ . 2.01 (1.22, 3.31) 15.30
Casson et al S 0.58 (0.28, 1.23) 11.44
Lin et a/ o 0.75 (0.47, 1.19) 15.93
Zhang et o/ I 1.43 (0.82, 2.48) 14.44
Wang et a/ _ 2.20 (0.86, 5.66) 8.98
Overall (72 = 72.8%, P = 0.001) > 1.02 (0.70, 1.48) 100.00
NOTE: Weights are from random effects analysis ‘

1

) :
0.177 1

5.66

Figure 2 Odds ratios with 95%CI for the microsomal epoxide hydrolase p.Tyr113His polymorphism and risk of esophageal cancer (Tyr/His vs Tyr/Tyr).

ta-analysis (Begg’s test, P = 1.00; Egger’s test, P = 0.852)
(Figure 3).

DISCUSSION

Summary of results

In recent years, there has been increased interest in
investigating the potential association of EPHXT poly-
morphisms and susceptibility to EC. Because the results
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of these studies have been inconsistent, it is necessary
to perform a meta-analysis of the studies performed to
date. In the meta-analysis presented herein, seven studies
on EPHXT polymorphisms were analyzed to provide the
most comprehensive assessment to date of the associa-
tion between EPHXT polymorphisms and EC risk. We
observed no significant association of the p.Tyr113His
and p.His139Arg polymorphisms in EPHXT7 with EC
risk, even when a subgroup analysis for ethnicity, EC
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Table 3 Distribution of the microsomal epoxide hydrolase p.His139Arg genotypes in controls and esophageal cancer patients

Variable Studies Cases/controls OR (95%CI) P value P for heterogeneity I Model
Arg/His vs His/His
Total 6 861/1571 1.02 (0.84-1.23) 0.869 0.176 34.8 E
Caucasian 2 405/676 0.97 (0.74-1.27) 0.824 0.955 0.0 E
Asian 4 456/895 1.09 (0.69-1.73) 0.709 0.060 59.4 R
ESCC B 547/1319 0.99 (0.67-1.46) 0.954 0.052 5745) R
EADC 2 314/676 1.05 (0.79-1.40) 0.718 0.755 0.0 E
PB 5 805/1476 1.02 (0.84-1.24) 0.833 0.106 47.5 E
HB 1 56/95 0.95 (0.47-1.91) NA NA NA NA
Arg/ Arg vs His/His
Total 6 861/1571 0.96 (0.60-1.54) 0.855 0.206 30.6 E
Caucasian 2 405/676 0.61 (0.31-1.21) 0.158 0.308 3.9 E
Asian 4 456/895 1.59 (0.80-3.16) 0.184 0.324 13.6 E
ESCC 5 547/1319 1.28 (0.72-2.30) 0.402 0.346 10.6 E
EADC 2 314/676 0.60 (0.28-1.27) 0.178 0.313 1.8 F
PB 5] 805/1476 1.08 (0.66-1.76) 0.765 0.251 253 E
HB 1 56/95 0.22 (0.03-1.90) NA NA NA NA
Arg/Arg + Arg/His vs His/His
Total 6 861/1571 1.03 (0.78-1.37) 0.810 0.095 46.6 R
Caucasian 2 405/676 0.92 (0.71-1.20) 0.555 0.719 0.0 E
Asian 4 456/895 1.14 (0.71-1.81) 0.593 0.042 63.5 R
ESCC 5 547/1319 1.02 (0.68-1.53) 0.918 0.028 63.1 R
EADC 2 314/676 1.00 (0.75-1.31) 0.976 0.550 0.0 E
PB 5 805/1476 1.07 (0.78-1.48) 0.676 0.062 5515) R
HB 1 56/95 0.82 (0.42-1.62) NA NA NA NA
Arg/ Arg vs Arg/His + His/His
Total 6 861/1571 0.97 (0.61-1.56) 0.911 0.247 25.0 E
Caucasian 2 405/676 0.62 (0.31-1.21) 0.163 0.307 4.0 E
Asian 4 456/895 1.66 (0.84-3.30) 0.148 0.454 0.0 E
ESCC 5 547/1319 1.36 (0.76-2.45) 0.297 0.480 0.0 E
EADC 2 314/676 0.58 (0.28-1.24) 0.160 0.328 0.0 E
PB 5 805/1476 1.10 (0.67-1.80) 0.704 0.312 16.1 E
HB 1 56/95 0.23 (0.03-1.91) NA NA NA NA

EPHX1: Microsomal epoxide hydrolase; OR: Odds ratio; R: Random-effects model; F: Fixed-effects model; ESCC: Esophageal squamous cell carcinoma;

EADC: Esophageal adenocarcinoma; PB: Population-based controls; HB: Hospital-based controls; NA: Not available.

Begg's funnel plot with pseudo 95% confidence limits

0.5 - o
° o
[~4
o
8 0r 5
)
-0.5 +
1 1 1 1
0 0.1 0.2 0.3
SE of: logOR

Figure 3 Funnel plot of the EPHX1 p.Tyr113His polymorphism to deter-
mine if publication bias was present (Tyr/His vs Tyr/Tyr).

subtype, or soutce of controls was petformed.

Explanations for absence of EC association with the
EPHX1 polymorphisms
The ESCC and EADC EC subtypes are reflected histo-
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logically by the progression from metaplasia to dysplasia
to carcinoma. The recent identification of molecular
markers lends further insight into the molecular patho-
genesis of the different EC subtypes and there is no dis-
tinction between ESCC and EADC.

We found that the EPHXT7 p. Tyr113His and
p-His139Arg polymorphisms were not associated with
EC risk. Previous studies have also found no associa-
tion between EC and polymorphisms in the cytochrome
oxidase genes of CYP1AT, CYPIB1, CYP2A6 and
CYP2ET, the glutathione S transferase genes of GSTM7
and GSTP1 or EPHX™. Concurrently, other studies have
demonstrated that polymorphisms in EPHXT are risk
factors for hepatocellular carcinoma, colorectal cancer,
lung cancer, and cervical cancer. Zhong ef al™ however,
demonstrated that the p.His139Arg microsomal epoxide
hydrolase genotype may not be associated with hepato-
cellular carcinoma, while Liu ef a/*" provided data that the
EPHXT p.Tyr113His polymorphism had no association
with colorectal cancer development.

We performed a subgroup analysis for ethnicity'
and observed no difference in the association between
the polymorphisms and EC risk in Caucasians or Asians.
The lack of an observed association may be due to the
limited number of studies included in this meta-analysis.

5,25,26]
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The allele and genotype frequencies of polymorphisms
and their effects on EC risk varied in different ethnicities.
Larger and well-designed multi-center studies using Cau-
casian and Asian populations are needed to re-evaluate
such an association. Moreover, different sources of con-
trols may be a confounding factor that influenced the
conclusion of our study.

Some studies in this meta-analysis used PB controls
as the reference group, while others used HB controls as
the reference group. In order to eliminate the potential
bias from this confounding factor, subgroup analysis by
source of controls was conducted. The pooled results
indicated that no significant association between EPHXT
(p-His139Arg and p.Arg139His) polymorphisms and EC
risk was observed in PB or HB studies. HB studies are
prone to selection biases because some of the controls
may actually be ill (so that they are more similar to the
cases). HB controls are not representative of the general
population, especially when the investigated genotypes
were patient controls. A proper PB control subject may
be the superior choice to reduce potential biases in ge-
netic association studies.

Potential confounders

In the current study, a Begg’s funnel plot and the Egger’s test
were performed to assess potential publication bias. The
funnel plots were symmetric in shape and the statistical
results did not reveal any publication bias. Moreover, the
results were consistent when the sensitivity analysis was
performed, which implied that the results were reliable.

Limitations

Several limitations should be acknowledged for this
analysis. Heterogeneity is a potential problem when in-
terpreting the results of a meta-analysis and the sources
of heterogeneity are usually explored in most meta-
analyses. EC is a multi-factorial disease and potential
gene-gene and gene-environment interactions should
be considered. Different ethnicities have diverse genetic
backgrounds and varied environmental exposures. In
the present study, significant heterogeneity was detected
in overall comparisons for the EPHXT7 polymorphisms.
Although we performed a careful database search for
published studies, used strict criteria for study inclusion,
and performed precise data extraction and original data
analysis, significant heterogeneity still existed in some of
our comparisons. However, in the subgroup analysis for
ethnicity, the significant heterogeneity persisted in some
genetic models in both the European and Asian popula-
tions. Small sample size may have contributed to limited
statistical power to estimate the possible EC risk with
EPHXT polymorphisms. A consortium based on thou-
sands of individuals would be more ideal for this type of
association study.

This meta-analysis suggests that the EPHX7 p.Tyr113His
and p.His139Arg polymorphisms may be not associated
with EC development. Further studies with a larger sam-
ple size are needed to further assess the presence of an
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association.

COMMENTS

Background

Esophageal cancer (EC) is the sixth leading cause of cancer death, but the
underlying pathogenic mechanism is not yet fully elucidated. Several studies
have investigated the potential association between polymorphisms in the
microsomal epoxide hydrolase (EPHX1) gene and susceptibility to EC develop-
ment. Polymorphisms in EPHX1 alter its enzymatic activity and may thus lead to
inter-individual differences in sensitivity to chemical carcinogens. However, the
association of these polymorphisms with genetic susceptibility is currently unclear.
Research frontiers

Over the past two decades, many studies have been performed in diverse
populations to determine if associations exist between EPHX1 polymorphisms
and risk for EC. The results, however, have been conflicting and no consistent
conclusion has been reached.

Innovations and breakthroughs

The findings in this meta-analysis are of great value. The EPHX1 p.Tyr113His
and p.His139Arg polymorphisms may be not associated with EC development.
Subgroup analyses for ethnicity, subtype of EC, and source of controls [hospi-
tal-based (HB) or population-based (PB)] were conducted; yet, no significant
association was observed for any of these subgroups. No evidence of publica-
tion bias was found.

Applications

EPHX1 p.Tyr113His and p.His139Arg polymorphisms, ethnicity, subtype of EC,
and source of controls (HB/PB) may be not associated with EC development.
An exploration of this association may not be relevant to EC development.

Terminology

EPHX1 is a critical biotransformation enzyme that converts epoxides to trans-
dihydrodiols during aromatic compound degradation. The epoxides can be
conjugated and excreted from the body. EPHX1 functions in both the activation
and detoxification of epoxides.

Peer review

This manuscript presents a well-performed meta-analysis that assesses the
association of two EPHX1 polymorphisms with esophageal cancer risk. The
authors show clearly that neither of the EPHX1 polymorphisms, p.Tyr113His or
p.His139Arg, is associated with an increased risk for EC.
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