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Abstract N
More and more researches have been carried out on the association between the tumor necrosis factor-a (TNF-o) 308 G/A |
polymorphism and psoriasis, however, controversial results have emerged in these studies. This meta-analysis was performed to
quantitatively clarify the relationship between TNF-a 308 G/A polymorphism and the risk of psoriasis in different populations.
Databases of PubMed, Springer Link, Ovid, Chinese Wanfang Data Bases, Chinese National Knowledge Infrastructure and Chinese
Biology Medicine were investigated until June 2019. The association between the TNF-a 308 G/A polymorphism and psoriasis was
evaluated by calculating the pooled odds ratio (OR) and 95% confidence intervals (Cls). A total of 26 studies including 3657 patients
and 3197 controls were screened out. In the overall population, the pooled results showed a reduced psoriasis risk with the TNF-a
308 G/A polymorphism (A vs G: OR=0.77, 95% Cl=0.67-0.89; AA+GA vs GG: OR=0.72, 95% Cl=0.61-0.86). In the subgroup
analysis stratified by geographic locations, the TNF-a 308 G/A polymorphism was significantly associated with a reduced risk of
psoriasis in Germany (A vs G: OR=0.67, 95% Cl=0.57-0.78; AA+GA vs GG: OR=0.62, 95% Cl=0.52-0.75), as well as in China
(AA+GA vs GG: OR=0.71, 95% CI=0.52-0.98) and Poland (A vs G: OR=0.61, 95% Cl=0.38-0.97; AA+GA vs GG: OR=0.59,
95% Cl=0.35-0.99). This study indicated a significantly reduced psoriasis risk associated with the TNF-a 308 G/A polymorphism in
Germans, as well as in Chinese and Poles populations compared with other populations. Ethnicity and geographic locations probably

play a pivotal role in the genetic association of psoriasis.

Abbreviations: Cls = confidence intervals, OR = odds ratio, TNF-a = tumor necrosis factor-a.
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1. Introduction

Psoriasis is a very common inflammatory skin disease which
affects about 3% total populations in the world."*! The
pathogenesis of psoriasis is still unclear and need further studies.
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However, the prevalence rates vary greatly between individuals
of different ethnic backgrounds and geographic locations.!
Reasons for these variations are likely to be both genetic and
environmental.[**! Recently, some commonly inherited low-
penetrance genes have been recognized as the genes possibly
responsible for the susceptibility to psoriasis. One of the major
representative genes is tumor necrosis factor-a (TNF-a) gene,
which is an important inflammatory mediator and its expression
has been shown to be involved in the development of psoriatic
lesions. There are several common single nucleotide polymor-
phisms in the TNF-a gene, including —238 (rs361525), —308
(rs1800629), and —857 (rs1799724) positions, and the most
studied polymorphism is a G to A transition in the promoter at
position -308. However, the results are not frequently reproduc-
ible and the relationship is still poorly understood. These different
results might be caused by racial and regional differences of the
enrolled patients, as well as by the small sample size in each study.
Whether the association in different populations differs accord-
ing to geographic locations remains elusive. This meta-analysis
was performed to quantitatively clarify the relationship between
TNF-a 308 G/A polymorphism and the risk of psoriasis in
different populations.

2. Materials and methods

2.1. Identification of eligible studies and data extraction

All studies that investigated the association between TNF-a 308
G/A polymorphism and psoriasis published before May 2019
were considered in this meta-analysis. PubMed, Springer Link,
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Ovid, Chinese Wanfang Data Knowledge Service Platform,
Chinese National Knowledge Infrastructure and Chinese Biology
Medicine databases were used for literature searching. The search
keywords were (TNF 308 G/A or rs1800629 or TNF-a) and
(psoriasis or psoriatic) and (polymorphism or variant or
mutation). All database searches were restricted to human
subjects with no language limitation. All references cited in these
studies were also reviewed to identify additional published works
not indexed by these databases. Inclusion criteria contained:

(1) case-control studies describing the association between TNF-
a 308 G/A polymorphism and psoriasis,

(2) reporting genotype frequencies of TNF-a 308 G/A polymor-
phism to calculate the odds ratio (OR).

Exclusion criteria were defined as follows:

(1) studies containing incomplete data,
(2) case reports,

(3) editorial articles,

(4) review articles and meeting abstracts.

The following data were extracted from each study: first
author’s name, publication year, geographic locations, sample
size, and available genotype information with TNF-a 308 G/A
polymorphism. The protocol was approved by the Ethics
Committee of Henan University of Chinese Medicine First
Affiliated Hospital.

2.2. Statistical analysis

The association between TNF-a 308 G/A polymorphism and
psoriasis risk was evaluated by calculating the pooled OR and
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95% confidence intervals (Cls). This meta-analysis examined the
overall association between the A allele with the risk of psoriasis
relative to the G allele; and the comparison between homozygote
AA and GG, the comparison between AA and (GG+GA), and the
comparison between (AA+GA) and GG. The heterogeneity test
were assessed by chi-square based Q-test. When there was no
significant heterogeneity between studies, OR was pooled using
the fixed-effects model. Otherwise, the random-effects model was
used. We compared the consistency between fixed-effects model
and random-effects model to assess the sensitivity analysis. The
funnel plot was used to assess the potential publication bias and
the Egger test was applied to evaluate the funnel plot asymmetry.
All statistical analyses were conducted using the Stata, version 12
(StataCorp LP, College Station, TX). A P value less than .05 was
considered to be statistically significant.

3. Results

3.1. Description of included studies

According to the inclusion and exclusion criteria, twenty-five
articles!®>% on the association between TNF-a 308 G/A
polymorphism and the risk of psoriasis were included. The
publication year of the involved studies ranged from 1997 to
2016. A total of 3657 patients and 3197 controls were included
in this meta-analysis. The main characteristics of the included
studies are listed in Table 1. Ten national groups including
Germany, Japan, UK, Spain, China, Korea, Poland, Canada,
Egypt and Brazil were enrolled in this meta-analysis. The pooled
analysis was not performed for Korea and Egypt because only 1
study was searched for these groups.

Characteristics of studies included in the meta-analysis.

Cases Controls
First author and publication year Geographic locations Case number Control number GG GA AA GG GA AA
Hohler 1997 Germany 122 99 99 18 5 73 20 6
Reich 1999 Germany 151 123 113 38 0 79 42 2
Hamamoto 2000 Japan 20 87 20 0 0 83 3 1
Kaluza 2000 Germany 47 43 42 5 0 33 10 0
Craven 2001 UK 81 66 63 14 4 44 21 1
Gonzalez 2001 Spain 52 73 44 8 0 58 15 0
Al-Heresh 2002 UK 124 101 79 38 7 71 27 3
Li 2002 China 123 165 92 30 1 104 61 0
Zhang 2002 China 87 128 77 10 0 112 16 0
Reich 2002 Germany 231 345 178 53 0 238 103 4
Kim 2003 Korea 103 125 96 7 0 107 18 0
Tsunemi 2003 Japan 163 96 161 2 0 92 4 0
Chang 2003 China 105 160 92 13 0 132 27 1
Long 2004 China 77 82 73 4 0 71 11 0
Mossner 2005 Germany 239 135 197 41 1 95 39 1
Baran 2006 Poland 78 74 62 16 0 57 16 1
Rahman 2006 Canada 225 103 146 75 4 67 33 3
Rahman 2006 Canada 203 101 144 53 6 69 25 7
Nedoszytko 2007 Poland 166 65 141 24 1 46 18 1
Reich 2007 Germany 729 370 558 152 19 253 107 10
Settin 2009 Egypt 46 98 9 28 9 6 81 11
Magalhaes 2010 Brazil 69 70 57 12 0 53 17 0
Gallo 2012 Spain 84 76 70 14 0 60 16 0
Zhou 2012 China 100 100 92 8 0 92 8 0
Wu 2012 China 107 110 97 9 1 104 6 0
Cardili 2016 Brazil 125 202 88 34 3 170 29 3
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3.2. Meta-analysis results

The primary results of this meta-analysis on the association
between TNF-a 308 G/A polymorphism and psoriasis were
illustrated in Table 2. In the overall population, the pooled
results showed a reduced psoriasis risk with the TNF-a 308 G/
A polymorphism (A vs. G: OR=0.77, 95% CI=0.67-0.89;
AA+GA vs. GG: OR=0.72, 95% CI=0.61-0.86) (Table 2,
Fig. 1).

Six studies including 1519 cases and 1115 controls identified
an association between the TNF-a 308 G/A polymorphism and
psoriasis risk in Germany. Six studies including 599 cases and
745 controls were performed in China, and 2 studies including
244 cases and 139 controls in Poland. The TNF-a 308 G/A
polymorphism was significantly associated with a reduced risk of
psoriasis in Germany (A vs G: OR=0.67, 95% CI=0.57-0.78;
AA+GA vs GG: OR=0.62, 95% CI=0.52-0.75), as well as in
China (AA+GA vs GG: OR=0.71, 95% CI=0.52-0.98) and
Poland (A vs G: OR=0.61, 95% CI=0.38-0.97; AA+GA vs GG:
OR=0.59, 95% CI=0.35-0.99) (Table 2, Fig. 1). However, the
significant results were not found in Japan, UK, Spain, Canada
and Brazil (Table 2, Figure 1).

Association of the TNF-a 308G/A polymorphism and psoriasis
susceptibility.

Analysis model n OR; (95%Cl) OR; (95%Cl) P,
Avs G
Total analysis 26 0.77 (0.67-0.89) 0.77 (0.69-0.86) .046
Germany 6 0.67 (0.57-0.78) 0.67 (0.57-0.78) .880
Japan 2 0.31 (0.07-1.36) 0.32 (0.07-1.43) 874
UK 2 1.04 (0.58-1.87) 1.09 (0.75-1.60) 140
Spain 2 0.75 (0.42—1.34) 0.75 (0.42-1.34) .920
China 6 0.77 (0.55-1.08) 0.76 (0.56-1.02) 334
Poland 2 0.60 (0.35-1.05) 0.61 (0.38-0.97) 239
Canada 2 0.88 (0.65-1.20) 0.88 (0.65-1.48) 530
Brazil 2 1.23 (0.43-3.50) 1.47 (0.98-2.21) .022
AA vs. GG
Total analysis 17 0.77 (0.52-1.16) 0.77 (0.52-1.13) 794
Germany 5 0.66 (0.36-1.22) 0.61 (0.34-1.10) 634
UK 2 2.27 (0.70-7.39) 2.29 (0.71-7.42) .830
China 3 1.73 (0.27-11.07) 1.71 (0.33-8.94) 629
Poland 2 0.32 (0.04-2.62) 0.32 (0.04-2.65) 977
Canada 2 0.47 (0.19-1.17) 0.47 (0.19-1.17) 680
AA vs GG+GA
Total analysis 17 0.96 (0.65-1.41) 0.94 (0.65-1.36) 681
Germany 5 0.74 (0.40-1.36) 0.768 (0.38-1.22) 635
UK 2 2.28 (0.71-7.34) 2.31 (0.72-7.40) 681
China 3 1.85 (0.29-11.82) 1.83 (0.35-9.54) 618
Poland 2 0.35 (0.04-2.90) 0.35 (0.04-2.87) 920
Canada 2 0.47 (0.19-1.15) 0.47 (0.19-1.15) 686
AA+GA vs GG
Total analysis 26 0.72 (0.61-0.86) 0.73 (0.64-0.82) 017
Germany 6 0.62 (0.52-0.75) 0.62 (0.52-0.75) 903
Japan 2 0.32 (0.07-1.42) 0.33 (0.07-1.50) 791
UK 2 0.91 (0.39-2.10) 0.98 (0.63-1.52) .068
Spain 2 0.73 (0.40-1.34) 0.73 (0.40-1.34) 918
China 6 0.73 (0.51-1.04) 0.71 (0.52-0.98) 333
Poland 2 0.60 (0.30-1.18) 0.59 (0.35-0.99) 182
Canada 2 0.95 (0.66-1.35) 0.95 (0.66-1.35) 718
Brazil 2 1.26 (0.38-4.18) 1.53 (0.98-2.398) 015

ORf = Odd ratio for fixed-effects model, ORr = Odd ratio for random-effects model, P, = P value for
heterogeneity test, TNF-a = tumor necrosis factor-a.
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3.3. Sensitivity analysis and publication bias diagnosis

To evaluate the sensitivity of this meta-analysis, we compared the
consistency between fixed-effects model and random-effects
model. All the significant results were not materially altered
except for China and Poland, suggesting that the data for overall
population and Germany were stable (Table 2). The Begg’s funnel
plot and Egger’s test were used to evaluate the publication bias.
As shown in Figure 2, the shape of the funnel plot did not reveal
obvious asymmetry. Similarly, the Egger test indicated that there
was no evidence of obvious publication bias in all the included
studies (¢=-0.46, P=.646, Fig. 3).

4. Discussion

Although the multifactorial nature of psoriasis is well known,
genetic factors are considered to be strong determinants of these
diseases, thus encouraging researchers to search for the
responsible genes. TNF-a gene has been implicated in the
pathogenesis, activity and severity of psoriasis. In 1997, Hohler
and co-workers firstly analyzed the relationship between
psoriasis and TNF-a 308 G/A polymorphism.[®! Subsequently,
anumber of studies were conducted to investigate the association
between TNF-a 308 G/A polymorphism and psoriasis in
different populations. Till now, several published meta-analyses
have analyzed the relationship between TNF-a 308 G/A
polymorphism and psoriasis risk.>'* They all identified a
significant association between TNF-a 308 G/A polymorphism
and decreased risk of psoriasis in both Caucasians and
Asians.®1* However, these meta-analyses did not consider
geographical differences. Therefore, we conducted this meta-
analysis to assess the relationship between TNF-a 308 G/A
polymorphism and psoriasis risk in different populations
according to geographic locations. In this meta-analysis, 26
studies from ten ethnic groups consisting of 3657 patients and
3197 controls were included. The results showed a reduced
psoriasis risk with the TNF-a 308 G/A polymorphism in the
overall population.

The exact mechanism of ethnic discrepancy is uncertain, but
the study of differences in the underlying genetic background
and social factors among different populations may be of
significance. Ethnically diverse subjects may have unique
cultures and lifestyles that can contribute to different genetic
characteristics and susceptibility to specific diseases. In this
meta-analysis stratified by geographic locations, we found that
the TNF-a 308G/A polymorphism was significantly
associated with a reduced risk of psoriasis in Germany, as
well as in China and Poland. However, we did not find a
significant association in Japan, UK, Spain, Canada, and
Brazil. Therefore, the relationship between TNF-a 308 G/A
polymorphism and psoriasis might be susceptible in different
populations. Because there is only 1 study from Korea and
Egypt, we fail to discuss the association between the TNF-a
308 G/A polymorphism and psoriasis among these populations
in the current meta-analysis. Compared with previous meta-
analyses,?'* psoriasis patients and controls were selected
from more ethnic groups in the present meta-analysis. And the
effects of different populations upon the risk of psoriasis risk
were also evaluated by stratified analysis of geographic
locations.

This meta-analysis is strengthened by investigating the impact
of different populations on the risk of psoriasis and the TNF-«
308 G/A polymorphism. The findings provide additional
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Figure 1. The forest plots of all selected studies on the association between TNF-a 308 G/A polymorphism and psoriasis susceptibility under (A vs. G) model.

evidence for the possible association between the TNF-a 308 G/
A polymorphism and psoriasis risk in Germans, as well as in
Chinese and Poles populations. In this meta-analysis, no
significant publication bias was found in all the included
studies. However, several limitations have to be acknowledged
in this meta-analysis. First, only English and Chinese databases
were used for literature searching, articles/databases in other
language were not included. Therefore, further studies are
needed to assess the association in other populations. Secondly,
the etiology of psoriasis is complex and mediated by the
activities of multiple genes. The effect of any single gene might
exert a limited impact on psoriasis risk than anticipated.
Moreover, due to insufficient information, we failed to conduct
subgroup analyses stratified by other factors, such as gender,
smoking status and ethnicity, etc and we planned to perform this

in the future study. Finally, as there are significant differences in
the incidence rates of psoriasis in countries with different
latitudes,®*! we cannot exclude the role of latitude in the
association of TNF-a polymorphism with psoriasis in different
countries.

In conclusion, this meta-analysis indicated a significantly
reduced psoriasis risk associated with the TNF-a 308 G/A
polymorphism in Germans, as well as in Chinese and Poles
populations compared with other populations. Ethnicity and
geographic locations probably play a pivotal role in the genetic
association of psoriasis. Subsequent studies are urgently
required to validate this conclusion in other populations.
Whether there are racial differences between the enzyme
polymorphisms and clinical prognosis in other diseases remains
to be elucidated.
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Figure 2. Publication bias assessment of TNF-a 308 G/A polymorphism and psoriasis susceptibility with Begg funnel plot.
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Figure 3. Egger’s linear regression for the Begg funnel plot.
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