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Abstract

Purpose Tumor necrosis factor-oc has been suggested to play a crucial role in the development andprogression of hepatocellular
carcinoma (HCC). Previous reports have indicated that rs361525 and rs1800629 might be risk factors for various cancers.
Increasing studies have been conducted on the association of these two SNPs with HCC risk but the results remain inconclusive.
Methods In order to detect association between TNF- & and HCC, a meta-analysis was performed. Five studies with 541 cases
and 795 controls were used for rs361525, while six studies including 925 cases and 1307 controls were collected for investigating
rs1800629. The grouping of countries from data were obtained was done by Principal Coordinate Analysis plot (PCA).
Moreover, association between geographical area and grouping of genotypes was determined by Canonical Correspondence
Analysis (CCA).

Results Our meta-analysis showed that rs361525 and rs1800629 were not significantly associated with the risk of HCC. CCA
analysis illustrated that there was not any correlation between genotype distribution and geographical distance for rs1800629 but
there was significant correlation between genotype distribution and geographical features for rs361525. PCA analysis for both
SNPs showed India and Korea were placed near each other and also China and Brazil were in same part of PCA plot.
Conclusion To sum up, this meta-analysis suggests that the rs361525 and rs1800629 are not associated with HCC development
while geographical distance effect on rs361525 genetic inheritance but not effect on rs1800629. However, it is necessary to
conduct further studies with larger sample. Moreover, gene-gene and gene-environment interactions should also be considered.
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Introduction it indicates that internal factors such as genetic variations like

TNF-« polymorphisms might play critical roles in its carcino-

Hepatocellular carcinoma (HCC) is a primary cancer of the liver
and the fifth most common cancer worldwide [1], ranking third
in global cancer-related death [2]. HCC is a multi-factorial dis-
eases [3] and various risk factors such as hepatitis B virus
(HBV), hepatitis C virus (HCV), alfatoxin B (AFB1) intake,
and heavy alcohol intake have been associated with [4, 5]. In
addition, exposure to environmental factors is thought to be one
of the important risk factors. However, though people are ex-
posed to the environmental risk factors and life styles, HCC
develops only in a small proportion of the exposed people and
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genic mechanisms [6]. Tumor necrosis factor alpha (TNF-ot) isa
member of the TNF/TNFR cytokine superfamily [7] and is se-
creted by macrophages and T lymphocytes, is a potent pro-
inflammatory cytokine and immune modulator, and exhibits a
wide range of biological activities, including protection from
infection, immune surveillance against tumors, and stimulation
of inflammatory responses [8]. Intriguingly, it has been ob-
served that TNF-o might play paradoxical roles in human can-
cers. Therapeutically, local accumulation of a high dose of
TNF-« in tumor tissues seems to exhibit potent anti-neoplastic
actions [9]. However, endogenous levels of TNF-o have been
reported to contribute to the tissue remodeling for tumor growth
and promote cancer metastasis [10]. As TNF-x production is
partially governed by genetic factors [11], the role of polymor-
phisms of the TNF-o promoter in determining disease suscep-
tibility or serving as a marker of disease severity has been a
subject of intensive research in recent years. The TNF-ox gene


http://crossmark.crossref.org/dialog/?doi=10.1007/s12029-018-0135-y&domain=pdf
mailto:goli.atri89@gmail.com

J Gastrointest Canc (2019) 50:744-749

745

exhibits two important functional single nucleotide polymor-
phisms (SNPs) located at position —238 and — 308 in its pro-
moter region for rs361525 and rs1800629 respectively.
1s361525G > A and 151800629 G > A have been considered to
influence the TNF-« transcriptional activity [12—17]. In recent
years, several studies focused on the association between
TNF-o¢ 15361525G > A polymorphism and HCC risk [18-25].
However, the results of those studies remain inconclusive, po-
tentially due to the possible small effect of the polymorphism on
HCCrisk or the relatively small sample size in each of published
studies. In the present study, we performed a meta-analysis to
obtain a more precise estimation of the association.

Material and Methods
Literature Search

We searched the articles using the search terms “tumor necro-
sis factor «,” “TNFa,” “polymorphism,” “Hepatocellular
Carcinoma,” “HCC,” “rs361525,” and “rs1800629” in
PubMed, Science Direct, and Google Scholar Databases.
The results were limited to papers published in English and
the last search was updated on October 5, 2016. All searched
studies’ bibliographies were checked for other relevant publi-
cations. Review articles were hand-searched to find additional
eligible studies. Only published studies with full text articles
were included. When overlapping data of the same patient
population were included in more than one publication, only
the most recent or complete study was used in this meta-anal-
ysis. Totally, five papers for rs361525 and six papers for
rs1800629 with same protocols were found.

Inclusion and Exclusion Criteria

Studies meeting the following criteria were included in the
meta-analysis: (1) case-control studies comparing HCC cases
with healthy or non-cancer controls; (2) studies evaluating the
association between TNF-x-238G/A and — 308G/A polymor-
phisms and HCC risk; and (3) sufficient genotype data of
TNF-0-238G/A and —308G/A polymorphisms were report-
ed. The exclusion criteria were used as follows: (1) case-only
studies; (2) case reports, letters, or reviews; (3) studies with
incomplete data or no usable data; (4) studies containing over-
lapping data; and (5) control population including patients
with malignant tumors.

Data Extraction

Information was extracted from all eligible publications ac-
cording to the inclusion criteria listed above. The following
characteristics were collected from each study: first author’s
surname, publication date, country of origin, ethnicity, total
number of cases and controls, and numbers of cases and con-
trols with the GG, GA, and AA genotypes, respectively.

Statistical Method

A meta-analysis to investigate the association between
TNF-o 1s361525 and rs1800629 polymorphisms and he-
patocellular carcinoma susceptibility risk was performed.
The Hardy-Weinberg equilibrium (HWE) was assessed by
SNP STAT. The odds ratio (OR) of these SNPs and HCC risk
was estimated for each study to assess the strength of the
association. The significance of the ORs was determined

Table 1 Characteristics of studies in the meta-analysis
Author Year Country Sample size (Ca/Co) Case Control HWE
AA GA GG AA GA GG

rs361525
Shin [1] 2015 South Korea 157/201 26 130 1 20 180 0.01
Teixeria [27] 2013 Brazil 111/202 0 41 70 0 39 163 0.004
Sghaier [28] 2015 Tunisian 100/200 30 49 21 45 93 62 0.36
Li[29] 2016 China 88/82 18 70 0 16 66 0.01
Pangrahi [30] 2014 India 85/110 3 24 58 4 8 98 0.007
rs1800629
Saleh Shahbazi [33] 2016 Iran 409/483 80 215 114 22 233 228 0.01
Saxena [34] 2014 India 60/139 0 4 56 0 11 128 0.01
Shin [1] 2015 South Korea 157201 23 133 2 18 181 0.01
Teixeira [27] 2013 Brazil 111/202 0 30 81 3 26 173 0.01
Sghaier [28] 2015 Tunisia 100/200 28 47 25 48 72 80 0.01
Li [29] 2016 China 88/82 1 30 57 0 11 71 0.01
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Fig. 1 Meta-analysis for the
relationship between rs361525
and HCC risk. The solid squares

Study name

rs361525 (G/A)

Statistics for each study Odds ratio and 95% CI

Odds
ratio

represent odds ratios (ORs) from Shin et al. (2015) AA 1.282
e . . Shin et al. (2015) GA 1.796
individual studies; the diamonds Shin et al, (2015) GG 0.562
are shown as overall effect Teixeira et al. (2013) GA 2448
Teixeira et al. (2013) GG 0.408

Sghaier et al (2015) AA 1.476

Sghaier et al (2015) GA 1.105

Sghaier et al (2015) GG 0.592

Li et al. (2016) GA 1.061

Li et al. (2016) GG 0.943

Pangrahi et al. (2014) AA 0.970

Pangrahi et al. (2014) GA 5.016

Pangrahi et al. (2014) GG 0.263

0.998

using the Z test, and a P value of less than 0.05 was considered
significant. Statistical analysis was undertaken using CMA
software (Comprehensive Meta-analysis version 2). In addi-
tion, clustering analysis, PCA, and CCA were done by PAST
software V2.7 [26] to examine which countries are more close
to each other according to genotype distribution and correla-
tion between geographical distance and genotype distribution,
respectively.

Results

A comprehensive literature search of the electronic databases,
including PubMed, Google Scholar, and Science Direct were
performed and initially identified 15 relevant articles. After
reviewing the full texts of those reports, five case-control stud-
ies with a total of 1336 subjects (541 HCC cases and 795
controls) were finally included into the meta-analysis for
rs361525 [1, 27-32] and six studies with 925 cases and
1307 controls met the inclusion criteria and were used in the
meta-analysis for rs1800629 [1, 27-29, 33, 34]. Table 1

Fig. 2 Meta-analysis for the
relationship between rs1800629
and HCC risk. The solid squares
represent odds ratios (ORs) from
individual studies; the diamonds
are shown as overall effect
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Study name

Sdeh Sretbei et al. (076)
Sdeh Shettezi etal. (2076)
Sdeh Shettezi etal. (2076)
Saerad d. (2014)
Saerad d. (01)
Sinetal. (2015

Sinetal. (2015

Sinetal. (2015
Taxdrad d. (D13)
Texrad d.(213)
Texrad d. (013)
Sgheier et dl. (015)
Sgreier et dl. (2015)
Sgreier et dl. (2015)
ligd. (%)

ligd. (%)

ligd. (0%)

rs1800629 (G/A)

Lower Upper

limit limit Z-Value p-Value
0.080 20.659 0.175  0.861 —
0.962 3355 1837  0.066 E =
0.304 1.037 -1.843  0.065 -
1.455 4119 3373  0.001 -
0.243 0687 -3.373  0.001 E =
0.859 2537 1410 0.159 -
0.684 1787 0409  0.683 -
0.336 1.043 -1.815  0.070 E B
0.500 2252 0153 0878 —-
0.444 2001 -0.153 0878 ——
0.211 4453 0.040  0.968 ——
2,121 11.863 3672  0.000 ——
0.124 0559 -3.474  0.001 ——
0.833 119 -0.021 0983 ¢
0.01 0.1 1 10 100
Favours A Favours B

showed characteristics of studies in the meta-analysis.
According to this table, just one study (Tunisia) for
rs361525 was in HWE (P> 0.05). In all studies except the
Saleh Shahbazi study, GG genotype was increased significant-
ly and also AA and GA genotypes were decreased. It showed
why those studies were not in HWE.

The main results of meta-analysis of the association be-
tween the rs361525 and HCC risk is shown in Fig. 1. Our
meta-analysis of the five studies showed that rs361525 was
not significantly associated with the risk of HCC. AA geno-
type not demonstrated significant association with HCC and
also was not observed in two studies (Li and Teixeira). AG
and GG genotypes illustrated significant association just in
two studies (Panigrahi and Teixeira, P =0.001).

The association between the rs1800629 and HCC risk is
shown in Fig. 2. Meta-analysis showed that rs1800629 was
not significantly associated with the risk of HCC. AA geno-
type demonstrated significant association with HCC just in
Saleh Shahbazi study (Iran, P =0.000) and this genotype did
not show any association with HCC in other studies and also
this genotype was not observed in Indian population. AG

Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

B2EB2ER2EB2ER2883

ratio limit limit Z-Value p-Value
505 3113 83® 6479  00M -
1189 094 158 1287 018 ]
042 037 052 -583 000 L |
0831 02% 278 035 078 —i—
128 037 392 035 07 —i—
0638 0057 709 -03B 0715 —a—
1745 096 3@ 1664 00% —-
062 035 11% -1516 010 -
026 0013 498 -090 038 .
297 138 451 3057  00® -
043 02% 084 -2M4 0007 -
1281 075 212 070 043 -
1577 098 257 180 0067 -
050 08 088 -255 00 -
289 0114 N4L0 064 055 -
339 1541 728 306 00R ——
025 012 066 -312 000 ——
090 08D 1117 -030 0764 ¢

0.01 0.1 1 10 100
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Fig. 3 PCA plot (orange: India, light green: Korea, blue: China, pink: Brazil and light purple: Tunisia)

genotype showed significant association just in two studies
(Li and Teixeira, P =0.002) and GG genotype was significant
except in two studies (Shin P=0.130 and Saxena P =10.750).
PCA analysis was done for rs361525 according to geno-
type frequencies (Fig. 3). Based on PCA analysis India and
Korea were placed near each other because both of them were
not significant in AA genotype (P > 0.05) and also China and
Brazil were in same part of PCA plot because both of them did
not have AA genotype and it was the reason of their similarity.
Tunisia was located far away from other countries in different
part of PCA plot and for all genotypes was not significant.
PCA and clustering analysis showed for rs1800629 in
Fig. 4. Based on PCA and clustering analysis India and

TUNISIAN

.INDIA
KOREA

Component 2

Distance

0.08 0.16

.ERAZIL

0.24

.CHINA

BN -0.08

Component 1

Fig. 4 PCA plot (a) and clustering analysis (b)

a

Korea were placed near each other because both of them were
not significant in all genotypes (P > 0.05) and also China and
Brazil were near each other because their P value for GA and
GG genotypes were significant. Iran and Tunisia located in
two different parts of PCA plot and these two countries were
in one cluster with 0.16 distance.

CCA analysis and Mantel test were done to examine cor-
relation between genotype distribution and geographical dis-
tance for these two SNPs (Fig. 5). For rs361525, Tunisia with
the most longitude and the least latitude has different genetic
structure among all mentioned countries and also Korea,
India, and China were similar from geographical point of view
thus it was assumed that geographical potential effect on

IRAN
CHINA
BRAZIL

’— INDIA
L KOREA

@ Springer



748

J Gastrointest Canc (2019) 50:744-749

Fig. 5 CCA plot. a rs361525 and
b rs1800629 28
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genotype distribution and for its confirmation Mantel test was
done. Based on mantel test result (correlation R = 0.6407, P =
0.030) there was significant correlation between genotype dis-
tribution and geographical distance.

Iran and Tunisia showed different genetic structure, it was
thought there was correlation between geographical distance
and genotype distribution so Mantel test was done for its con-
firmation and the result contradicted this hypothesis (correla-
tion R=0.6407, P=0.230) for rs1800629. Thus, there is no
correlation between geographical distance and genotype dis-
tribution for this SNP.

Discussion and Conclusion

Carcinogenesis of HCC is a complex process. The risk factors
include chronic infection of hepatitis B virus (HBV) or hepa-
titis C virus (HCV) infection, carcinogen exposure, excessive
alcohol consumption, and a variety of genetic factors [35].
Previous studies have suggested that genetic factors also play
vital roles in the development of hepatocellular carcinoma.
Currently, many genetic polymorphisms have been investigat-
ed as possible risk factors of hepatocellular carcinoma, and
some of them have been identified as candidate risk factors
of hepatocellular carcinoma [32]. However, the understanding
on the genetic background of hepatocellular carcinoma is still
unclear and needs further researches. TNF-«, the most crucial
inflammatory cytokine, plays a very important role in inflam-
mation and in the pathogenesis of cancer [36]. However, the
association of 1s361525 and rs1800629 with susceptibility to
HCC is still not conclusive to date. Two of the five studies for
rs361525 included in this meta-analysis reported that the A
allele is associated with a high risk of HCC. Nevertheless, the
other three studies yet failed to demonstrate this relationship.
Two studies for rs1800629 have been reported to be related to
risk of HCC because of A allele which can change the tran-
scription of TNF-o« and TNF-« production. Because of these
conflicting results, we performed this meta-analysis to pre-
cisely clarify the true association. For rs361525, our meta-

@ Springer
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analysis showed that there is no significant association be-
tween this SNP and HCC susceptibility and also HCC is not
statistically affected or protected by AA genotype. This result
was consisted with Shin etal. [1], Li et al. [29], Panigrahi et al.
[30] but not consisted with Teixeria et al. [27] and Sghaier et
al. [28]. According to what mentioned above, this SNP dem-
onstrate various distributions among population with different
geographical regions so genotype distribution will be changed
by geographical distance and we cannot say that this SNP
have association with HCC in whole world. Actually, GG
genotype went to the East and its frequency was higher in
those areas. Thus, this result could be because of inbreeding
or founder effects. Another reason is that there are various
genotypes of HCV in the world so, some of them are more
frequent in some parts of world and are endemic on that
regains. Its frequency in healthy subject was more than cases.
For rs1800629, the result indicated that this SNP in not a risk
factor for developing HCC. This result was consisted with
Shin et al. [1] and Saxena et al. [34]. To sum up, this meta-
analysis suggests that the rs361525 and rs1800629 are not
associated with HCC development while geographical dis-
tance effect on rs361525 genetic inheritance but not effect
on 151800629 and population genetic background plays an
important role in genotype distribution. However, it is neces-
sary to conduct further studies with larger sample sizes using
standardized unbiased genotyping methods, homogeneous
HCC patients and well matched controls. Moreover, gene-
gene and gene-environment interactions should also be
considered.
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