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Relationship between the 308GA polymorphism of the
tumor necrosis factor alpha gene and acute or chronic

pancreatitis: a meta-analysis
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Background: Several studies have examined the association between G308A polymorphism of tumor necrosis
factor alpha (TNF-α gene and acute or chronic pancreatitis, but the results are still controversial.
Objective: Assess whether a relationship exists between G308A polymorphism of TNF-α gene and acute or
chronic pancreatitis using meta-analysis.
Methods: Relevant studies were identified from the electronic databases: MEDLINE, EMBASE, and Current
Contents. This meta-analysis included 10 case-control studies, where 1,253 acute or chronic pancreatitis cases
and 1,269 controls were included.
Results:  The combined results based on all studies showed no relationship between the 308GA polymorphism
of TNF-α gene and pancreatitis. When stratifying by types of disease, results were similar for both acute and
chronic pancreatitis. Comparing severe with mild acute pancreatitis, we found no statistical association. When
stratifying for race, results were similar among Asians and Caucasians.
Conclusion: There was no association between the 308GA polymorphism of TNF-α gene and acute or chronic
pancreatitis.
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Acute pancreatitis is an inflammatory disease of
the pancreas. Acute abdominal pain is the most
common symptom, and increased concentrations of
serum amylase and lipase confirm the diagnosis.
Pancreatic injury is mild in 80% patients, who recover
without complications. The remaining patients have a
severe disease with local and systemic complications.
Gallstone migration into the common bile duct and
alcohol abuse are the most frequent causes of
pancreatitis in adults. About 15 to 25% of pancreatitis
episodes are of unknown origin [1]. The patients with
severe acute pancreatitis have systemic inflammation
characterized by activation of innate immune
responses, which result in systemic release of pro-
inflammatory mediators such as tumor necrosis factor
alpha (TNF-α) [2, 3].

Chronic pancreatitis is the progressive and
permanent destruction of the pancreas resulting in
exocrine and endocrine insufficiency. The etiology is
multifactorial. Alcoholism plays a significant role in
adults [4], whereas genetic and structural defects
predominate in children [5]. The inflammatory
processes that characterize chronic pancreatitis are
regulated by various cytokines, including TNF-α.

TNF-α is an important multifunctional cytokine
secreted by macrophages and T lymphocytes with
wide-ranging biological effects. These include
protection from infection, surveillance against tumors
and stimulation of inflammatory responses [6, 7].
Regulation of TNF-α production occurs at both
transcriptional and posttranscriptional levels, with
regulatory sequences within the 52  end of the gene
controlling the rate of transcription. Single-nucleotide
polymorphisms within TNF-α have the potential to
cause structural changes within regulatory sites that
could affect the function or regulation of TNF-α
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production [8]. The best documented of this SNP is
at position -308 of the TNF-α gene promoter and
involves the substitution of guanine (G) for adenine
(A) and the creation of two alleles (-308G and -308A)
and three genotypes GG, GA, and AA [9].

Many case-control studies have investigated the
association between TNF-α G-308A polymorphism
and acute or chronic pancreatitis, but these studies
have reported conflicting results. Most of the studies
have been rather small with limited statistical power.
In this study, we conducted meta-analysis to assess
whether a relationship exists between TNF-α G-308A
polymorphism and acute or chronic pancreatitis.

Methods
Searches were made on Medline (January 1966

to January 2010), Embase (January 1966 to January
2010), Current Contents (1998 to January 2010). The
key words “tumour necrosis factor” or “TNF” were
combined with “pancreatitis”, and with “polymorphism
genetics”. The reference lists of relevant papers were
scanned for further studies. All original articles were
accepted, irrespective of language. If two articles
described the same data, the most detailed paper
was chosen. No attempts were made to identify
unpublished studies.

To be eligible for inclusion, studies had to be case-
control that reported genotypic frequencies for
both case and control populations. Articles from peer-
reviewed medical journals were included if they
reported on studies using a case-control, cohort, nested
case-control, or cross-sectional design and provided
sufficient data to calculate an odds ratio (OR) and
corresponding 95% confidence interval (CI). Interim
analyses, overlapping study populations, and
comparisons of laboratory methods were excluded.
Titles and abstracts of all citations and retrieved studies
were reviewed by two independent researchers.

Two of the authors extracted the data from each
article using a structured sheet and entered them into
a database. Study characteristics extracted from each
paper included country, year of publication, design,
ethnicity, setting, number of cases and controls, study
period, genotyping method. Any disagreement between
researchers was resolved by continuing discussions
until a consensus was reached.

Statistical analysis
STATA software package version 9.2 (Stata

Corporation, College Station, USA) was used.

Heterogeneity was tested with Q-statistics, P<0.1 was
considered statistically significant [10]. L’Abbe plots
were used to assess statistical heterogeneity through
visual examination [11]. The Mantel-Haenszel method
for fixed effects and the Der-Simonian-Laird method
for random effects were used to estimate pooled OR
[12]. We used fixed-effects methods if the result of
the Q-test was not significant. Otherwise, we
calculated pooled estimates and CI assuming a
random-effects model. While publication bias was not
expected, we assessed this possibility using Begg
funnel plots and Egger’s bias test [13, 14].

Results
Forty-seven papers were relevant to the searching

words. Seventeen studies were full publication
reviews. Of these, seven were excluded (six did not
report usable data [15-20], one was duplicate [21]).
Thus 10 papers [22-31]. These included 1253 acute
or chronic pancreatitis cases and 1269 controls,
conforming to our inclusion criteria. Of these studies,
eight reported on Caucasians, and two reported on
Asians. Studies were conducted in USA, UK, China,
Hungary, Brazil, and Finland. Characteristics of
studies included in this meta-analysis are presented in
Table 1.

The combined results based on all studies showed
that there was no relationship between the 308GA
polymorphism of the tumor necrosis factor alpha gene
and pancreatitis (GG: OR=1.05, 95% CI=0.88, 1.26;
GA: OR=0.99, 95% CI=0.81, 1.20; AA: OR=0.81,
95% CI=0.52, 1.28) as shown in Figures 1-3. When
stratifying by types of disease, results were similar
for both acute (GG: OR=1.00, 95% CI=0.80, 1.24;
GA: OR=1.04, 95% CI=0.83, 1.31; AA: OR=0.80, 95%
CI=0.48, 1.36) and chronic pancreatitis (GG: OR=1.19,
95% CI=0.85, 1.67; GA: OR=0.85, 95% CI=0.58, 1.24;
AA: OR=0.85, 95% CI=0.35, 2.07).

Comparing severe with mild acute pancreatitis,
we found no statistical association (GG: OR=0.91, 95%
CI=0.69, 1.20; GA: OR=0.99, 95% CI=0.74, 1.33; AA:
OR=1.85, 95% CI=0.92, 3.75). When stratifying
for race, results were similar among Asians and
Caucasians can be seen in Table 2.

No evidence of publication bias was found by
Begg rank correlation method (P=0.59) and the Egger
weighted regression method (P=0.91). Heterogeneity
was not found through visual examination of L’Abbe
plots. We also did not test the heterogeneity of the
included studies with Q statistics (P=0.42).
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Table 1. Characteristics of studies included in the meta-analysis.

Study Design Study Population Genotyping Disease No. No. of G G GG of GA GA of AA AA

(author,  period (country) method o f controls o f control  of control o f o f

year) cases case  case  case  control

Powell HCC 1996-1998 Caucasians PCR A P 190 102 122 65 60 32 8 5

2001 (UK)

Schneider HCC DNR Caucasians PCR CP 51 94 40 64 11 27 0 3

2003 (USA)

Zhang HCC DNR Asians PCR A P 208 116 145 82 53 26 10 8

2003 (China)

Zhang HCC 2001-2002 Asians PCR A P 127 102 92 76 29 21 6 5

2003 (China)

Schneider HCC DNR Caucasians PCR-RFLP CP 42 94 28 64 13 27 1 3

2004 (USA)

Balog HCC 2003-2004 Caucasians PCR A P 77 71 51 51 24 18 2 2

2005 (Hungary)

Bendicho HCC 2002-2004 Caucasians PCR CP 29 94 23 73 DNR DNR DNR DNR

2005 (Brazil)

Howell HCC DNR Caucasians PCR CP 50 214 38 146 11 56 1 12

2005 (UK)

Farkas HCC 2003-2006 Caucasians PCR-RFLP CP 83 75 56 52 21 21 6 2

2007 (Hungary)

Tukiainen HCC 1998-2003 Caucasians PCR A P 396 307 305 230 84 70 7 7

2008 (Finland)

HCC: hospital-based case-control, DNR: data not reported, PCR: polymerase chain reaction, RFLP: restriction fragment length

polymorphism, AP: acute pancreatitis, CP: chronic pancreatitis.

Figure 1. Meta-analysis of TNF-α-308GG and acute or chronic pancreatitis.
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Figure 2. Meta-analysis of TNF-α-308GA and acute or chronic pancreatitis.

Figure 3. Meta-analysis of TNF-α-308AA and acute or chronic pancreatitis.
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Discussion
Acute pancreatitis is a relatively common disease.

In USA, it affects about 300,000 patients per year
with a mortality of about 7% [32]. In China, it affects
about 650,000 patients per year with a mortality of
about 5 to 10% [33].

Our meta-analysis suggests that there was no
association between TNF-α G-308A polymorphism
and acute or chronic pancreatitis. Chauhan et al. [34]
conducted a systematic review and meta-analysis and
suggested that the TNF-α G-308A polymorphism was
not strongly associated with the risk of developing
bronchopulmonary dysplasia in very preterm infants.
Bombell et al. [35] conducted a meta-analysis of 16
case-control studies and suggested that the TNF-α
G-308A polymorphism was not associated with
pre-eclampsia/eclampsia [35]. However, some studies
do not support our meta-analysis. Gao et al. [36]
suggested that the TNF-α -308AA genotype confered
a significant risk for developing asthma. Gorouhi
et al. [37] suggested that TNF-�-308AA genotype
was associated with a statistically significant increased
risk of gastric cancer [37]. Li et al. [38] suggested
that TNF-α gene polymorphisms at positions -308
(G-308A), -863 (C-863A), and -1031 (T-1031C) were
associated with Graves’ disease [38].

In our meta-analysis, no statistical association
exists between TNF-α-308G/A polymorphism and
severity of acute pancreatitis. However, in sepsis and
other diseases, TNF-α-308G/A polymorphisms have
been associated with morbidity and mortality of severe
forms [39]. Zhang et al. [25] indicated that the
TNF-α-308G/A polymorphism played no part in
determination of disease severity or acute severe
pancreatitis susceptibility. However, they are both
strongly related to the development of septic shock in
acute severe pancreatitis. TNF-α-308AA genotype
was associated with death as a result of acute severe
pancreatitis-associated septic shock. However, the
role of genetic factors in influencing the incidence of
severe sepsis awaits confirmation in further studies.

There are some limitations in our meta-analysis.
Firstly, sources of bias were not controlled by the
method. Secondly, the results were based on
unadjusted estimates. Thirdly, since gallstone migration
into the common bile duct and alcohol abuse are the
most frequent causes of pancreatitis in adults, we could
not assess these factors in our meta-analysis. Finally,
study was lacked in non- Caucasians, only two studies
reported on Asians.

In conclusion, our meta-analysis suggests no
association between the 308GA polymorphism of
TNF-α gene and acute or chronic pancreatitis.

The authors state that they have no conflict of
interest.
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