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Abstract

Background: The association between cytochrome P450 2E1 (CYP2E1) polymorphism and the risk of alcoholic pan-
creatitis is contentious. This meta-analysis aimed to demonstrate the association between CYP2E] Rsal/Pstl, or Dral
polymorphisms and the susceptibility of alcoholic pancreatitis.

Materials and Methods: We searched for sources and background in Pubmed, Medline, Web of science and CNKI
(Chinese national knowledge infrastructure), using the following keywords: “cytochrome P450 2E1” or “CYP2E1”,
“polymorphism” or “genotype”, in combination with “alcoholic pancreatitis”. All meta-analyses were performed with
Stata 12.0. Subgroup analyses on ethnicity and type of alcoholic pancreatitis were conducted as well.

Results: Eleven articles, which met the inclusion criteria, included 595 patients with alcoholic pancreatitis, and 1767
controls. For the general population, our analysis suggested no obvious association between CYP2E[ Rsal/Pstl or Dral
polymorphisms and the risk of alcoholic pancreatitis. However, in the non-Asian subgroup, significant associations were
found between the risk for alcoholic pancreatitis and CYP2E! Rsal/Pstl polymorphism [dominant model: odds ratio
(OR) =1.92, 95 % confidence interval (CI): 1.25-2.95, p =0.003; allelic contrast model: OR =1.99, 95 % CI: 1.35-2.92, p
<0.001. There was not a significant association found within the Asian group. Meanwhile, the susceptibilities of chronic
alcoholic pancreatitis were significantly increased for dominant and allelic contrast models of CYP2E1 Rsal/Pstl poly-
morphism [OR =1.62, 95 % CI: 1.12-2.34; p=0.011; OR =1.62, 95 % CI: 1.17-2.24, p = 0.004, respectively] but not for
acute alcoholic pancreatitis for all population.

Conclusions: CYP2E[ Rsal/Pstl polymorphism may increase the risk of alcoholic pancreatitis in the non-Asian popula-
tion. Additionally, the CYP2E1 Rsal/Pstl polymorphism may increase the susceptibility for chronic alcoholic pancreati-
tis for all population. HIPPOKRATIA 2018, 22(2): 60-67.
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Introduction
Alcohol abuse is a severe medical and socioeconomic

pounds, such as endogenous substrates, centrally acting
drugs, and bio-activating toxins™. CYP2EI is primarily

problem!, which is known to cause pancreatitis, a type
of inflammation of the pancreas. There are two forms of
alcoholic pancreatitis, acute and chronic. They are es-
sentially the same disease but at different stages. Alcohol
is the leading cause of chronic pancreatitis in approxi-
mately 70 % to 80 % of the patients living in developed
societies®?. It was reported that characterization of intes-
tinal microbiota contributed to the occurrence of pancre-
atitis in alcoholics®. In addition, genetic factors also play
a significant role in the risk of pancreatic injury, and the
inflammatory processes™®.

Cytochrome P450 2E1 (CYP2El), a member of
CYP family, metabolizes low-molecular-weight com-

expressed in the liver, but also exists in the pancreas’.
The human CYP2E] gene exhibits two point mutations
in the 5‘flanking region (Rsal/Pstl), which are in com-
plete linkage disequilibrium, and one mutation in 6°
flanking region (Dral, alleles D and C). CYP2EI poly-
morphisms also play a role in transcriptional activation
of the CYP2E1 gene'’. Previous meta-analyses suggested
that CYP2E1 polymorphisms were significantly associ-
ated with the susceptibilities of many diseases, such as
lung cancer, gastric cancer, cervical neoplasia, and breast
cancer'!"',

Plenty of studies investigated the association of
CYP2EI Rsal/Pstl and Dral polymorphisms with the
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risk of alcoholic pancreatitis. Despite this effort, whether
CYP2E!1 genetic polymorphism can influence the risk
of alcoholic pancreatitis remains unclear. Therefore, this
meta-analysis was performed to explicate this relation-
ship.

Materials and methods
Data sources and search strategy

In the literature review process, we searched for ar-
ticles in Pubmed, Medline, Web of science, and CNKI
(Chinese national knowledge infrastructure) (ended on
May 2018), using the following keywords: “cytochrome
P450 2E1” or “CYP2E1”, “polymorphism” or “geno-
type”, in combination with “alcoholic pancreatitis”. All
studies that met the inclusion criteria were then manually
screened by two authors, according to the titles and ab-
stracts. Then, the full texts of these articles were retrieved
and independently reviewed by two authors and then re-
ferred to another author in the instance of disagreements.

Inclusion and exclusion criteria

Studies were searched to fulfill all of the following
criteria: First, the study’s primary focus had to pertain
to the association of alcoholic pancreatitis and polymor-
phism of CYP2E 1. Secondly, it had to be an observational
study. Lastly, the study must have provided information
about the sample size, ethnicity, and genetic distribution
of the sample group. Exclusion criteria included: unre-
lated theme, absence of control subjects, and undetect-
able mutant type.

Data extraction

Two investigators independently extracted data. If
necessary, a discussion and re-examination were con-
ducted to achieve an agreement. When same authors
published an additional article using the same case series,
the most complete and recent publication was selected.
When studies involved several separate control groups

(healthy alcoholics, healthy non-alcoholic volunteers or
blood donors, respectively), pooled data of these three
control groups were considered as one control group for
analysis. Data were extracted from the included studies
as follows: the first author, year of publication, number
of cases, country, race, control type, age, and type of al-
coholic pancreatitis.

Statistical analysis

Our meta-analysis followed the recommendations of
the PRISMA statement. Newcastle-Ottawa Scale (NOS)
criteria were used to assess the study quality. Those stud-
ies that met five or more NOS criteria were considered of
high quality. The odds ratio (OR) was plotted to measure
any possible sample size bias. Heterogeneity analysis was
performed using I? value. Results were summarized using
forest plots. Egger’s test and the funnel plot were per-
formed to evaluate the publication bias. Subgroup analy-
ses were also performed on race and type of alcoholic
pancreatitis. STATA 12.0 software was used to perform
all the statistical analyses (Stata Corp., Texas, USA).

Results
Study characteristics

As shown in Figure 1, we identified for this meta-
analysis 38 publications, 18 irrelevant papers, four re-
view articles®'®, and two papers on animal studies'®?
that were discarded. One conference paper?' was discard-
ed because it did not show any genotype results. After
the entire exclusion process, 13 observational studies met
the inclusion criteria. Four of these 13 studies?®* used
the same two case series, so the most recent publications
were included???. Ultimately, 11 publications were in-
cluded®?>*3_ including 595 patients with alcoholic pan-
creatitis, and 1767 controls.

Nine out of 11 studies were published in
English®2225:26283133 " one in Russian®’, and one in Korean
language?”. The detailed information is shown in Table 1.

Records identified through database searching (n=38)

Y

v

Records excluded for irrelevant titles
and abstracts (n=18)

20 citations remaining for further review

A 4

Records excluded for reasons
(n=7):

Review article (n=4)

Animal study (n=2)
Conference paper (n=1)

13 citations included for the association between genetic polymorphism
of cytochrome P450 2E1 and alcoholic pancreatitis susceptibility

Figure 1: Flow diagram of the search strategy and study selection of the present Meta-Analysis.
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Table 1: Characteristics of the studies included in the present meta-analysis.

Median (or mean)

First author Publication Countr Racial Number of Number of Tvpe of controls age, (range or Studied
year y decent cases (M/F) controls (M/F) » SD)year (Cases/ genes
Controls)
Matsumot”8 1996 Japan Japanese 52 (48/4) 244 (214/30) Heallltﬁczlm' 48<11/5111 Rsal/Pstl
Healthy alcohol-
Chao® 1997 China  Chinese 48 (42/6) 119 (119/0) esandnon- ) 10826.847%  Rsal/Pstl
drinker healthy
volunteers
Maruyama® 1999 Japan Japanese 54 (NM) 46 (NM) Hea]lqtohl}i/cilco— NM Rsal/Pstl
Alcoholic con- Rsal/
Yang®! 2001 England Caucasian 57 (NM) 201 (NM) trols and normal NM PstiDral
trol
Healgrﬁg z?c?)hol— Rsal/Pstl
Frenzer’ 2002 Australia  Caucasian 71 (61/10) 257(166/91) ics and blood 53+NM/48+NM Dral
?‘0 0rS
Alcol OTICS con- Rsal/Pstl
Verlaan? 2004 Dutch Caucasian 82 (56/26) 221 (139/82) trols and healthy 50+£9/45+7 * Dral
subjects
. Healthy blood
Kim 2004 Korea Korean 29(27/2) 100 (44/56) donors 50.4+26.6/49.2+20.3 Rsal/Pstl
Healthy alcohol-
Burim® 2004 Brazil Brazilian 14 (NM) 262 (NM) ics and non-alco- NM Rsal/Pstl
holj trol
el
Cichoz- . ics and non- 45.00+9.44/
Lach® 2008 Poland Polish 44 (8/36) 97 (22/75) drinker healthy 470549% Rsal/Pstl
voluntqers_
Gubergrits® 2014 Russia Russian 7 80 Healthy indi- NM Rsal/Pstl
viduals
alcoholic control
Singh® 2015 India Indian 72 (72/0) 140 (100/40) and healthy 38.5+8.3/33.15+7% Dral
control

M: male, F: female, *: The standard deviation (SD) cannot be decided for controls included 2 separated groups, NM: not mentioned.

Table 2: Distribution of cytochrome P450 2E1 (CYP2E1T) Rsal/Pstl genotype among alcoholic pancreatitis cases and controls
included in the meta-analysis.

Type of Controls Cases Controls Cases
First author Year HWE
AP cl/el cl/e2 c2/e2 cl/el  cl/e2 22 el 2 Q2
(p.value)

Matsumoto® 1996 CAP 39 21 2 >0.05 9 2 0 99 25 20 2
Chao?* 1997 AAP 68 43 8 >0.05 30 15 3 179 59 75 21
Maruyama’*® 1999 CAP 30 15 1 >0.05 30 21 2 75 17 81 25
Yang®! 2001 CAP 192 9 0 >0.05 37 1 0 393 9 75 1

AAP 192 9 0 >0.05 18 1 0 393 9 37 1
Frenzer® 2002

CAP 242 15 0 >0.05 65 6 0 499 15 136 6
Burim* 2004 CAP 234 27 1 >0.05 11 3 0 495 29 25 3
Kim? 2004 NM 51 34 15 >0.05 17 11 1 136 64 45 13
Verlaan? 2004 CAP 122 6 0 >0.05 75 7 0 250 6 157 7
Cichoz-Lach® 2008 CAP 97 0 0 >0.05 42 2 0 194 0 86 2
Gubergrits® 2014 CAP 55 22 3 >0.05 36 26 10 132 28 98 46

HWE: Hardy-Weinberg Equilibrium, AP: alcoholic pancreatitis, CAP: chronic alcoholic pancreatitis, AAP: acute alcoholic pancreatitis, NM:

not mentioned.

Five studies were performed in Asia?»**233%3! and the other the CYP2E] Rsal/Pstl and Dral genotypes are presented in

six outside of Asia???%**32, Ten of the 11 studies focused on Table 2 and Table 3, respectively.

Rsal/Pstl polymorphism of CYP2E1 (523 patients and 1627

controls)*>*33, and four on Dral polymorphism (282 pa- Test of heterogeneity

tients and 819 controls)®**2, All studies were considered As shown in Figures 2-6, we analyzed the heteroge-

of high quality according to NOS criteria. Distributions of neity of the dominant (c2c2+clc2 vs clcl, or CD+CC
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Table 3: Distribution of cytochrome P450 2E1 (CYP2E1) Dral genotype among alcoholic pancreatitis cases and controls in-

cluded in the meta-analysis.

AP
Control AP Control
First author ~ Year  Country Race HWE
DD CD CccC DD CD CC D C D C
e
. >().
Yang®! 2001  England  Caucasian 152 38 1 45 10 2 342 40 100 14
. . >0.05 470 44 125 17
Frenzer® 2002 Australia  Caucasian 216 38 3 54 17 0
Caucasian >0.05 250 6 157 7
Verlaan® 2004  Dutch 122 6 0 75 7 0
. . . >0.05 231 29 132 12
Singh® 2015 India Indian 101 29 0 61 10 1
HWE: Hardy-Weinberg Equilibrium, AP: alcoholic pancreatitis.
Study 1D OR (95% Cl) % Weight
asian ! Begg's funnel plot with pseudo 95% confidence limits
Mutsumoto (1996) . 0.38 (0.07, 1.90) 7.56 15
Chao (1997) —_— 0.80 (0.40, 1.59) 24.42
Maruyama (1999) —_— 1.44 (0.64,3.25) 1292
Kim (2004) —_— 0.73(0.32, 1.70) 17.21
Subtotal (1-squared = 0.0%,p = 0.439) <> 086 (057,1.32) 6210 10 4
| (p =0.494)
Non-Asian i
Yang (2001) - 0.78 (0.16, 3.70) 511 -
Frenzer (2002) —— 1.49 (0.56, 3.99) 792 c 5 _——
S
Burim (2004) B e — 2.28 (0.60, 8.66) 297 I _
Verlaan (2004) —-:—o— 1.90 (061,5.86) 571 " o °
Cichoz-Lach (2008) ———————————> 1147 (0.54,244.07) 0.40 i e— °o
Gubergrits (2014) 4:—.— 220 (1.14,4.26) 15.78 0 I —_—
Subtotal (I-squared = 0.0%, p = 0.686) 0 1.92(1.25,2.94) 37.90
(p =0.000)
Overall (I-squared =25.0%, p=0.214) ® 1.26 (0.94,1.70) 100.00 5 -
1 =0.128
\ b ) ) 5 15
T s.e. of: OR
0041 1

T
244

Figure 2: A) Cytochrome P450 2E1 (CYP2E1) Rsal/Pstl polymorphism was not associated with the risk of alcoholic pancre-
atitis for a dominant model (c2c2+c1c2 vs clcl). B) There was no obvious publication bias test for this model by funnel plot.

A
Study 1D OR(95%Cl) % Weight
ot i
Matsumoto (1996) i 040(0.09, 1.81) 656
Chao (1997) — 0.85(0.48, 1.50) 2537
Maruyama (1999) — 1.36 (068, 2.72) 1332
Kim (2004) — 061(0.31,1.22) 2138
Subtotal (-squared = 17.4%, p = 0.304) < 083 (059, 1.18) 66.63
i (p=0.303)
i
Non-Asian |
Yang (2001) —4—4:— 078 (0.17,3.66) 374
Frenzer (2002) —— 1.47 (056, 3.85) 596
Burim (2004) —— 2.05 (058, 7.18) 252
Verlaan (2004) —d:—o— 224(0.70,7.17) 358
Cichoz-Lach (2008) — 11.24 (053, 236.66) 029
Gubergrits (2014) i—o— 221(129,3.79) 17.29
Subtotal (-squared = 0.0%, p = 0.666) K} 1.99 (1.35,2.92) 3337
! (p =0.000)
Overall (-squared = 45.6%, p = 0.056) O 1.22(094,157) 100.00
| (p=0.132)
i

T T
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Figure 3: A) Cytochrome P450 2E1 (CYP2E1) Rsal/Pstl polymorphism was not associated with the risk of alcoholic pancreatitis for an
allelic contrast model (c2 vs c1). B) There was no obvious publication bias test for this model by funnel plot. =1.92, 95 %

vs DD), and allelic contrast (c2 vs cl allele, or C vs D
allele) models for both CYP2E Rsal/Pstl and Dral poly-
morphisms. No significant heterogeneities were found in
the dominant contrast CYP2E] Rsal/Pstl polymorphism
(c2c2+cle2 vs clel: I =25 %, p =0.214, Figure 2A) and
in the allelic comparison model (c2 vs cl: I? =45.6 %, p
=0.056, Figure 3A); this was also the case for the both
Dral polymorphism models (CD+CC vs DD: 1> =33.5 %,
p=0.211, Figure 4A; C vs D: I*=0.0 %, p =0.398, Figure

6A). Subgroup analyses on the ethnicity and type of al-
coholic pancreatitis showed that there was no significant
heterogeneity (1> =0.0 %, p =0.568 for the Asian group,
I? =0.0 %, p =0.666 for the non-Asian group, Figure 3A)
in the subgroup analysis according to ethnicity, as well as
in subgroup analysis according to the type of alcoholic
pancreatitis [I> =16.1 %, p =0.307 for CAP group, 1> =0.0
%, p =0.766 for the alcoholic acute pancreatitis (AAP)
group, Figure 4B].
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Study 1D OR (95% Cl) % Weight

CcAP 3

Matsumoto (1996) . 0.38(0.07,1.90) 9.07
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AAP i

Chao (1997) — 0.80 (040, 1.59) 2929

Yang (2001) - 1.19 (014, 9.89) 235

Subtotal (I-squared = 0.0%, p = 0.730) <>:> 0.83(0.43,160) 3165
: (p=0.575)

Overall (I-squared = 11.9%, p = 0.333) 0 1.37 (0.99, 1.89) 100.00
' (p =0.055)
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Maruyama (1999) —_— 1.36 (0.68,2.72) 16.70
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Overall (l-squared = 22.2%, p = 0.239) 0 1.37 (104, 1.80) 100.00
; (p=0.027)
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Figure 4: A) Cytochrome P450 2E1 (CYP2E1) Rsal/Pstl polymorphism was significant associated with the risk of chronic alcoholic
pancreatitis (CAP) [odds ratio (OR) =1.62, 95 % confidence interval (CI): 1.12-2.34; p =0.011] but not among the acute alcoholic
pancreatitis (AAP) group for a dominant model (c2c2+c1c2 vs clcl); B) CYP2E Rsal/Pstl polymorphism was significant associated
with the risk of CAP (OR =1.62, 95 % CI: 1.17-2.24, p =0.004), but not among the AAP group for an allelic contrast model (c2 vs c1).
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Figure 5: A) Cytochrome P450 2E1 (CYP2ET) Dral polymorphism was not associated with the susceptibility of alcoholic pan-
creatitis risk for a dominant model (CC+CD vs DD). B) There was no obvious publication bias test for this model by funnel plot.
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Figure 6: A) Cytochrome P450 2E1 Dral polymorphism was not associated with the susceptibility of alcoholic pancreatitis risk
for an allelic contrast model (C vs D). B) There was no obvious publication bias test for this model by funnel plot.

Results of Meta-Analysis

The meta-analysis showed that there was no signifi-
cant association between CYP2EI Rsal/Pstl polymor-
phism and alcoholic pancreatitis risk [OR =1.26, 95 %
confidence interval (CI): 0.94-1.70, p =0.128, Figure 1A,

and OR =1.22, 95 % CI: 0.94-1.57, p =0.132, Figure 3A],
for the dominant, and allelic contrast models respective-
ly. CYP2E1 Rsal/Pstl polymorphism was not associated
with the risk of alcoholic pancreatitis (Figure 2A, and
Figure 3A). Subgroup analysis based on ethnicity sug-
gested that there was a significant increase in alcoholic
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pancreatitis risk in the non-Asian subgroup. The domi-
nant model demonstrated a significant relationship (OR
=1.92, 95 % CI: 1.25-2.94, p =0.003), as well as the al-
lelic contrast model (OR =1.99, 95 % CI: 1.35-2.92, p
<0.001). The Asian group, however, was not significantly
associated for either the dominant (OR =0.86, 95 % CI:
0.57-1.32, p =0.494), or the allelic contrast model (OR
=0.83, 95 % CI: 0.59-1.18, p =0.303) (Figure 2A, and
Figure 3A). The interaction of ethnicity with CYP2E]
polymorphism may increase the risk of alcoholic pancre-
atitis. Subgroup analysis on the type of alcoholic pancre-
atitis suggests that there were significant increases in the
chronic alcoholic pancreatitis (CAP) group for the domi-
nant (OR =1.62, 95 % CI: 1.12-2.34, p =0.011) and the
allelic (OR =1.62, 95 % CI: 1.17-2.24, p =0.004) contrast
models, but not among the AAP group for the dominant
(OR =0.83, 95 % CI: 0.43-1.60, p =0.575), or the allelic
contrast model (OR =0.87, 95 % CI: 0.50-1.50, p=0.611)
(Figure 4A and B). CYP2E1 Rsal/Pstl polymorphism
may increase the risk of CAP, but not AAP.

Results of the meta-analysis of the association be-
tween CYP2E] Dral polymorphism and alcoholic pan-
creatitis risk showed that the ORs were 1.14 (95 % CI:
0.78-1.66, p =0.506), and 1.17 (95 % CI: 0.82-1.66, p
=0.389), for the dominant, and allelic contrast models,
respectively. CYP2E] Dral variations may not be associ-
ated with the risk of alcoholic pancreatitis (Figure 5A,
and Figure 6A).

Sensitivity analysis and publication bias

The sensitivity analysis showed that, when altered ac-
cording to the effect models, these two models did not
show significant changes. When we omitted any given
single study, the significances of the overall results did
not change (data not shown), which indicated the stability
of the results.

The results of the funnel plots indicated no obvious
publication biases for the dominant (Figure 2B for Rsal/
Pstl polymorphism, and Figure 5B for Dral polymor-
phism), nor for the allelic contrast (Figure 3B for Rsal/
Pstl polymorphism, and Figure 6B for Dral polymor-
phism) models. The Egger’s tests also suggested that
there were no significant publication biases for Rsal/
Pstl polymorphism (dominant model: t =1.53, p= 0.164;
allelic contrast model: t =1.29, p =0.232), and for Dral
polymorphism (dominant model: t =0.50, p =0.667; al-
lelic contrast model: t =0.61, p =0.603).

Discussion

Alcohol abuse is a severe medical and socio-econom-
ic problem, which leads to the damage of many organs:
some of which are the liver***, pancreas®*?’, heart**
and brain***!, When damage occurs in the pancreas, it is
common for acute or chronic pancreatitis to develop. The
occurrence of alcohol-induced pancreatitis has no differ-
ences in gender and alcohol consumption patterns*. It is
reported that the genetic differences in alcohol-metabo-
lizing enzymes may result in different metabolizing rates

and affect the susceptibility of alcoholic pancreatitis*>#4,
CYP2E1 plays an important role in the initial stage of
alcohol metabolism, especially in the microsomal ethanol
oxidizing system*. Therefore, we performed this meta-
analysis to demonstrate the association between genetic
polymorphism of CYP2E] and the risk of alcoholic pan-
creatitis. Our results for the overall data suggested that
CYP2E] Rsal/Pstl and Dral polymorphisms were not as-
sociated with risk of alcoholic pancreatitis.

CYP2EI genetic polymorphism varies marked in
frequency among different ethnic and racial groups®.
CYp2E1 Rsal/Pstl polymorphism may modify the sus-
ceptibility to head and neck carcinoma and nasopharyn-
geal carcinoma in Asians, but not among Caucasians and
African-Americans'3#®. Thus, in order to determine the
ethnic difference of the association between CYP2E]
Rsal/Pstl polymorphism and alcoholic pancreatitis risk, a
subgroup analysis on ethnicity (divided into two groups:
Asian and non-Asian populations) was performed. The
results showed significantly increased alcoholic pan-
creatitis risk among the Non-Asians with ¢2 allele or
c2c2+clc2 genotypes. CYP2E] polymorphism in differ-
ent ethnicities may influence the risk of alcoholic pancre-
atitis*’. CYP2E] variations were different among ethnici-
ties. Therefore, CYP2E1 Rsal/Pstl polymorphism may
influence the risk of alcoholic pancreatitis differently in
different races.

Moreover, this study suggested that the interaction of
race and CYP2E] polymorphism may have a significant
influence on the risk of alcoholic pancreatitis. In non-
Asians, c2 allele and c2c2+clc2 genotypes of CYP2E]
Rsal/Pstl may significantly increase the susceptibility of
alcoholic pancreatitis. In Asians, c2 allele and c2¢c2+clc2
genotypes of CYP2E Rsal/Pstl may increase the suscep-
tibility of alcoholic pancreatitis, without significant sta-
tistical difference.

There are two forms of pancreatitis: acute and chron-
ic pancreatitis, both of which can progress to pancreatic
cancer®. About 20 % of acute pancreatitis will progress
into chronic pancreatitis***°. Therefore, in order to dem-
onstrate the effect of the type of alcoholic pancreatitis
on the association between CYP2E] Rsal/Pstl polymor-
phism and alcoholic pancreatitis, we performed subgroup
analysis regarding the type of alcoholic pancreatitis. The
results showed that CYP2EI Rsal/Pstl polymorphism
significantly increased the risk of CAP, but not AAP, al-
though this may also be due to the small number of stud-
ies concerning AAP.

There was no significant degree of linkage disequi-
librium between CYP2E] Rsal/Pstl and Dral in normal
controls and alcoholic subjects®. In the present meta-
analysis, two models, the dominant and allelic contrast
models, were analyzed to measure the impact of CYP2E]
Rsal/Pstl and Dral polymorphisms on alcoholic pan-
creatitis susceptibility. Interaction of race with CYP2E]
Rsal/Pstl polymorphism may significantly influence al-
coholic pancreatitis risk in dominant and allelic contrast
models, but not in the homozygote comparison model
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(c2¢2 vs clcl, data not shown). The results may be due
to the rare frequency of c2¢2 homozygote in individuals
with alcoholic pancreatitis, healthy alcoholics, or healthy
controls. Thus, further investigation with large sample
sizes is needed to investigate the role of CYP2EI poly-
morphism on the susceptibility of alcoholic pancreatitis.

Some possible limitations of this meta-analysis in-
clude race, age, sex, occupation, smoking history, and so
on. However, we only performed subgroup analysis on
ethnicity and the type of alcoholic pancreatitis; subgroup
analyses on other risk factors could not be performed
due to the limited information of the included studies.
Secondly, this meta-analysis only included in published
articles; thus, publication bias may exist. Thirdly, only 11
studies were included in our meta-analysis, ten for Rsal/
Pstl polymorphism and four for Dral polymorphism.
Although subgroup analysis for Rsal/Pstl polymorphism
was performed, there were only four articles for the Asian
group, and six for the non-Asian group. Therefore, large
sample, preferable studies were needed to demonstrate
the results.

In conclusion, though the overall data failed to sug-
gest the relationship of CYP2E1 Rsal/Pstl and Dral poly-
morphisms with the risk of alcoholic pancreatitis, the
variant ¢2 allele and c2c2+clc2 genotypes of CYP2E]
Rsal/Pstl polymorphism may play a role in the suscep-
tibility of alcoholic pancreatitis within the non-Asian
population, as shown by the subgroup analysis. The vari-
ant c2 allele and c2c2+c1c2 genotypes of CYP2E] Rsal/
Pstl polymorphism may also increase the risk of CAP.
Studies with large samples and more specified designs
were needed to demonstrate the results of this study more
clearly and definitively.
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