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ABSTRACT. Genetic variation in the CASP-8 gene reportedly can
increase cancer susceptibility by regulating tumor cell proliferation and
apoptosis. Several studies have investigated this possibility; however,
the conclusions remain controversial. We made a Human Genome
Epidemiology (HuGE) review and did a meta-analysis to explore the
association between CASP-8 gene polymorphisms and cancer risk in
Asian populations. Based on the inclusion criteria, 12 case-control
studies comprising 7720 cancer cases and 9404 healthy controls were
retrieved. Meta-analysis results showed that the rs3834129*del allele/
carrier were associated with decreased risk of cancer in Asian populations
[del allele: odd ratio (OR) = 0.79, 95% confidence interval (95%CI) =
0.75-0.83, P < 0.001; del carrier: OR = 0.77, 95%CI = 0.72-0.82, P <
0.001]. Subgroup analysis showed that the rs3834129*del allele/carrier
are protective factors for cancer risk in Chinese populations (del allele:
OR=0.77,95%CI=0.73-0.81, P<0.001; del carrier: OR =0.75, 95%CI
= 0.70-0.80, P < 0.001), but not in Indian and Korean populations.
Furthermore, the rs6704688*T allele/carrier, rs3769827*C allele/carrier,
1rs3769825*C allele/carrier were associated with decreased risk of cancer
in Asian populations (all P < 0.05). While the rs7608692*A allele was
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associated with increased risk of cancer risk in Asian populations (OR
= 1.35, 95%CI = 1.02-1.78, P = 0.03). There was also no significant
association between rs3769818, rs13030042, rs13030042, rs1045494,
151045494, 12823, orrs113686495, and cancer risk in Asian populations
(all P> 0.05). This meta-analysis suggests that the rs3834129*del allele/
carrier, rs6704688*T allele/carrier, rs3769827*C allele/carrier, and
rs3769825*C allele/carrier might be protective factors for cancer risk in
Asian populations, while the rs7608692*A allele might be a risk factor
for cancer risk in Asian populations.

Key words: Caspase 8; Genetic polymorphisms; Asian; Neoplasm;
Meta-analysis

INTRODUCTION

Apoptosis is a fundamental biological process required to maintain the integrity and
homeostasis of multicellular organisms, including normal cell turnover, the immune system,
embryonic development, metamorphosis, and hormone-dependent atrophy, and in chemical-
induced cell death (Thompson, 1995). Early studies suggested that caspases may be respon-
sible for some of the cellular changes associated with apoptosis (Cohen, 1997; Budihardjo
et al., 1999). The apoptotic caspases are classified as initiators or executioners, depending
on their point of entry into the apoptotic cascade (Shi, 2002; Boatright and Salvesen, 2003).
Caspases-2, -8, -9, and -10 are apoptosis initiators; caspases-3, -6, and -7 are apoptosis execu-
tors; caspase-1, -4, and -5 are involved in inflammation; and caspase-14 has a role in terminal
differentiation of epidermal keratinocytes (Hengartner 2000; Boatright and Salvesen, 2003).
Caspase-8 is essential for the extrinsic cell death pathways initiated by TNF family members
(Danial and Korsmeyer, 2004). Activated caspase-8 then initiates downstream apoptotic cas-
cade by cleaving caspase-3 and/or caspase-7 (Budihardjo et al., 1999; Fan et al., 2005).

The consensus is that cancers are derived from numerous tissues with multiple etiolo-
gies, and tumor progression is accompanied by a bewildering and seemingly endless combina-
tion of genetic and epigenetic alterations, giving rise to a hugely disparate series of diseases
(Evan and Vousden, 2001). Apoptotic malfunction plays an important role in cancer pathogen-
esis (Ghavami et al., 2009). Mutations within the caspase family of proteases are common in
malignancies (Sellers and Fisher, 1999; Ghavami et al., 2009). Several reports have shown that
CASP-8 is mutated in different types of cancers. Soung et al. (2005) found that the incidence
of CASP-8 mutation in gastric cancer is statistically higher than in NSCLC, breast cancer, and
acute leukemias. All mutants showed a significant reduction in CASP-8 activity in apoptosis
when compared with wild-type CASP-8 (except mutation 1427T>C) (Soung et al., 2005). A
case-control study in a Chinese population found that the CASP-8 -652 6N del/del exerted a
multiplicative joint effect with FasL and Fas in attenuating susceptibility to pancreatic cancer
(Yang et al., 2008). Nevertheless, these studies did not describe the precise relationship be-
tween CASP-8 and cancer risk in Asian populations, and disagreement on this issue remains.
We performed a Human Genome Epidemiology (HuGE) review and meta-analysis by analyz-
ing the most recent and relevant publications to identify statistical evidence of the association
between CASP-8 gene polymorphisms and cancer risk in Asian populations.
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MATERIAL AND METHODS
Identification of eligible studies

PubMed, Cochrane Library, Embase, Web of Science, Springerlink, CNKI, and CBM
databases were searched (last search was updated on May 10, 2012) extensively to identify
relevant studies. The search terms included [“caspase-8” or “CASP-8” or “Caspase 8 (Mesh)]
and [“SNPs” or “SNP” or “polymorphism, genetic” (Mesh)] and [“cancer” or “tumor” or
“Neoplasms” (Mesh)]. References in eligible studies or textbooks were also reviewed. The
included studies had to meet the following criteria: the type of study should be a case-control
study; the study must be focused on associations between CASP-8 polymorphisms and cancer
risk in Asian populations; all patients must have the diagnosis of malignant tumor confirmed
by pathological examination of a surgical specimen; the frequencies of alleles or genotypes
in the case and control groups should be extracted; and the publication should be in English
or Chinese. Studies were excluded when they were not case-control studies about CASP-8
polymorphisms and cancer risk in Asian populations; based on incomplete data; useless or
overlapping data were reported.

Data extraction

Using a standardized form, data from published studies were extracted independently
by two reviewers (Y.J.Z. and X.P.Z.) to collect information including first author, year of pub-
lication, country, language, ethnicity, study design, source of cases and controls, number of
cases and controls, mean age, sample, pathological types, detection methods, polymorphism
genotype frequency and evidence of Hardy-Weinberg equilibrium (HWE) in controls. In cases
of conflicting evaluations, an agreement was reached following a discussion with a third re-
viewer (Y.F.L.).

Quality assessment of included studies

Two reviewers (Y.C. and S.R.L.) independently assessed the quality of the papers ac-
cording to modified STROBE quality score systems (von Elm et al., 2007; Zhang et al., 2011).
Forty quality appraisal items were used in this meta-analysis, with scores ranging from 0 to
40. Scores of 0-20, 20-30, and 30-40 were defined as low, moderate, and high quality, respec-
tively. Disagreement was resolved by discussion.

Statistical analysis

Allele or genotype frequencies of CASP-8 SNPs were determined by the allele count-
ing method. The odds ratio (OR) and 95% confidence interval (95%CI) were calculated in
Review Manager Version 5.1.6 (provided by the Cochrane Collaboration, available at: http:/
ims.cochrane.org/revman/download) and STATA version 12.0 (Stata Corp., College Station,
TX, USA). Between-study variations and heterogeneities were estimated using the Cochran
Q-statistic (Zintzaras and loannidis, 2005; Peters et al., 2006) (P < 0.05 was considered to rep-
resent statistically significant heterogeneity). We also quantified the effect of heterogeneity by
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using a recently developed method called I?, which ranges from 0 to 100% and represents the
proportion of inter-study variability that can be attributed to heterogeneity rather than chance.
When a significant Q-test (P < 0.05) or I* >50% indicated heterogeneity, a random-effect model
was generated for meta-analysis. Otherwise, the fixed-effect model was used. To establish the
effect of heterogeneity on meta-analysis conclusions, subgroup analysis was performed. The
¥’ test was used to determine whether the control genotype frequencies were in HWE. Funnel
plots are often used to detect publication bias. However, due to limitations of varied sample size
and subjective reviews, the Egger linear regression test (Higgins and Thompson, 2002), which
measures the funnel plot asymmetry using a natural logarithm scale of OR, was used to evaluate
publication bias. Publication bias was considered significant at P <0.1.

RESULTS

Characteristics of included studies

We identified 105 relevant publications after the initial screen. According to the inclu-
sion criteria, 12 publications (Ye, 2004; Son et al., 2006; Sun et al., 2007; Yang et al., 2008;
Gangwar et al., 2009; Wang et al., 2009; Liu et al., 2010; Lv, 2010; Srivastava et al., 2010;
Kesarwani et al., 2011; Ma et al., 2011; Xiao et al., 2011) appeared to have met the inclusion
criteria and were subjected to further examination. A flow chart of study selection is shown in
Figure 1. In total, 7720 cancer cases and 9404 healthy controls from 12 studies were included
in the pooled analysis. Publication year ranged from 2004 to 2011. Overall, there were 3
lymphoma, 2 lung, 2 colorectal, 2 bladder, and 8 other cancer studies, including esophageal,
gastric, prostate, breast, cervical, pancreatic, gallbladder, and ovarian cancers. Eight of these
studies were conducted in China, 3 in India, and only 1 in Korea. The HWE test was conducted
for the controls in every study; all were in HWE (P > 0.05). All quality scores were >20 (mod-
erate to high quality). The characteristics and methodological quality of the included studies
are summarized in Table 1. Associations between CASP-8 polymorphisms and cancer risk in
Asian populations are presented in Table 2.

Electronic database research
(March 10, 2012)
N=105

4 - Letters or reviews

Excluded N =34 » 16 - Not related with CASP-8 polymorphisms

¥ 14 - Not related with cancer susceptibility

Evaluate CASP-8 polymorphisms and cancer
susceptibility in Asian population
N=171

14 - Without sufficient data for extraction
Excluded N =359

» 36 -Not Asian population

v 9 - Duplicate publication

Studies included in this meta-analysis
N=12

Figure 1. Flow chart shows study selection procedure. Twelve case-control studies were included in this meta-analysis.
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Table 1. Characteristics of individual studies in this meta-analysis.
Reference Country Number Genotype Cancer type SNPs Quality
method scores
Case  Control

Ye, 2004 China 84 140 PCR-DHPLC  Lymphoma 152823 (A/G) 21
Son et al., 2006 Korea 432 432 PCR-RFLP Lung cancer 1s3834129 (del/ins), rs3769818 (G/A) 27
Sun et al., 2007 China 4995 4972 PCR-RFLP Mixed cancers 1s3834129 (ins/del) 23
Yang et al., 2008 China 397 907 PCR-RFLP Pancreatic cancer rs3834129 (ins/del) 24
Gangwar et al., 2009 India 212 250 PCR-RFLP Bladder cancer rs3834129 (ins/del) 29
Wang et al., 2009 China 365 368 PCR-RFLP Bladder cancer 1s3834129 (ins/del) 26
Liu et al., 2010 China 373 838 PCR-RFLP Colorectal cancer 1s3834129 (ins/del), rs62514893 (A/G) 25
Lv, 2010 China 100 544 TagMan Lymphoma 1rs3834129 (ins/del) 26
Srivastava et al., 2010 India 230 230 PCR-RFLP Gallbladder cancer 153834129 (ins/del), rs1045485 (G/C), 24

13769818 (G/A)
Kesarwani et al., 2011 India 175 198 PCR-RFLP Prostate cancer 1s3834129 (ins/del) 24
Maetal., 2011 China 218 285 Mass-Array Ovarian cancer 1rs3834129 (ins/del), rs3769827 (T/C), 22

1r$3769825 (T/C), rs13030042 (T/C),

rs1045494 (T/C), rs6704688 (C/T),

13769818 (G/A), 1s7608692 (G/A)
Xiao etal., 2011 China 139 240 PCR-RFLP Lymphoma rs3834129 (ins/del), rs3769821 (T/C), 28

rs113686495 (ins/del)

PCR = polymerase chain reaction; DHPLC = denaturing high-performance liquid chromatography; SNPs = single
nucleotide polymorphisms; RFLP = restriction fragment length polymorphism.

Table 2. Association between polymorphisms of the CASP-8 gene and cancer susceptibility in Asian population.

Polymorphisms Case (n/N) Control (n/N) OR (95%CTI) P Heterogeneity Effect model
P 2

1$3834129 (ins/del) del allele 3105/15138 4497/18146  0.79 (0.75-0.83)  <0.001 <0.001  79% Random
del carrier 2788/7569 3936/9208 0.77 (0.72-0.82)  <0.001 <0.001  73%

rs3769818 (G/A) A allele 421/1754 444/1890 1.03 (0.88-1.20) 0.69 0.47 0% Fixed
A carrier 371/877 381/945 1.09 (0.90-1.32) 0.38 0.64 0%

1562514893 (A/G) G allele 222/738 475/1676 1.09 (0.90-1.32) 0.38 - - Fixed
G carrier 188/369 405/838 1.11 (0.87-1.42) 0.40 - -

1513030042 (T/C) C allele 113/436 140/570 1.07 (0.81-1.43) 0.62 - - Fixed
C carrier 94/218 121/285 1.03 (0.72-1.47) 0.88 - -

1rs7608692 (G/A) A allele 137/436 144/568 1.35(1.02-1.78) 0.03 - - Fixed
A carrier 111/218 122/284 1.38 (0.97-1.96) 0.08 - -

186704688 (C/T) T allele 104/436 182/568 0.66 (0.50-0.88) 0.004 - - Fixed
T carrier 93/218 147/284 0.69 (0.49-0.99) 0.04 - -

183769821 (T/C) C allele 94/278 148/480 1.15(0.84-1.57) 0.40 - - Fixed
C carrier 81/139 126/240 1.26 (0.83-1.93) 0.28 - -

1rs3769827 (T/C) C allele 97/436 181/570 0.61 (0.46-0.82)  <0.001 - - Fixed
C carrier 92/218 153/285 0.63 (0.44-0.90) 0.01 - -

183769825 (T/C) C allele 91/434 151/570 0.74 (0.55-0.99) 0.04 - - Fixed
C carrier 83/217 132/285 0.72 (0.50-1.03) 0.07 - -

151045494 (T/C) C allele 110/436 133/570 1.11 (0.83-1.48) 0.49 - - Fixed
C carrier 91/218 114/285 1.07 (0.75-1.54) 0.69 - -

rs1045494 (G/C) C allele 24/454 19/460 1.30 (0.70-2.40) 0.41 - - Fixed
C carrier 23/227 18/230 1.33 (0.70-2.53) 0.39 - -

152823 (A/G) G allele 29/168 52/280 0.91 (0.55-1.51) 0.73 - - Fixed
G carrier 25/84 49/140 0.79 (0.44-1.41) 0.42 - -

1s113686495 (ins/del) del allele 188/278 348/480 0.79 (0.57-1.09) 0.16 - - Fixed
del carrier 127/139 219/240 1.01 (0.48-2.13) 0.97 - -

OR = odd ratio; 95%CI = 95% confidence interval.

rs3834129 of the CASP-8 gene and cancer risk

The meta-analysis results showed that the rs3834129*del allele/carrier were associated
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with decreased risk of cancer in the Asian populations (del allele: OR = 0.79, 95%CI = 0.75-
0.83,P<0.001; del carrier: OR =0.77, 95%CI = 0.72-0.82, P <0.001). In the subgroup analysis
by country, we found that the rs3834129*del allele/carrier were protective factors for cancer
risk in Chinese populations (del allele: OR = 0.77, 95%CI = 0.73-0.81, P < 0.001; del carrier:
OR =0.75, 95%CI = 0.70-0.80, P < 0.001). However, there was no significant association be-
tween rs3834129 and cancer risk in Indian and Korean populations (all P> 0.05). Associations
between rs3834129 (ins/del) and cancer risk in Asian populations are shown in Figure 2.

Case Control Odds ratio Odds ratio
Even eight M-H, Random, 95%CI M-H, Random, 95%Cl
RS3834129*del allele
China
Sun etal 2007 1959 9876 2465 9838 62.7% 0.74[0.69, 0.79] |
Yang et al 2008 147 794 449 1814 China 0.69[0.56, 0.85] -
Wang et al 2009 139 730 185 730 4.7% 0.69 [0.54, 0.89] -
Liu et al 2010 158 740 342 1676 5.2% 1.06 [0.86, 1.31] T
Lv 2010 58 200 221 1088 1.5% 1.60 [1.14, 2.25] -
Ma etal 2011 93 436 172 570 3.7% 0.63 [0.47, 0.84] -
Xiao et al 2011 54 278 98 480 1.8% 0.94 [0.65, 1.36] -
Subtotal (95%Cl) 13054 16196  86.8% 0.77 [0.73, 0.81] ‘
Total events 2608 3932
Heterogeneity: Chi? = 32.67, df = 6 (P < 0.0001); I> = 82%
Test for overall effect: Z = 9.13 (P < 0.00001)
India
Gangwar et al 2009 98 424 133 500 3.0% 0.83[0.61, 1.12] T
Srivastava et al 2010 93 456 132 460 India 0.64 [0.47, 0.86] —_—
Kesarwani et al 2011 96 340 95 396 2.0% . T
Subtotal (95%Cl) 1220 1356 8.3% L
Total events 287 360
Heterogeneity: Chi? = 8.66, df = 2 (P = 0.01); 7= 77%
Test for overall effect: Z = 1.75 (P = 0.08)
Korea
Son et al 2006 210 864 205 864 4Q% 1.03 [0.83, 1.29] T
Subtotal (95%Cl) 864 864 Korea  1.03[0.83,1.29] R 4
Total events 210 205
Heterogeneity: Not applicable
Test for overall effect: Z = 0.28 (P = 0.78)
Total (95%Cl) 15138 18416 100.0%  0.79 [0.75, 0.83] (]
Total events 3105 4497
Heterogeneity: Chi? = 48.55, df = 10 (P < 0.00001); I? = 79%
Test for overall effect: Z = 8.91 (P < 0.00001)
Rs3834129*del carrier
China
Sun etal 2007 1765 4938 2148 4919 63.2% 0.72[0.66, 0.78] u
Yang et al 2008 129 397 386 907 7.2% 0.65[0.51, 0.83] -
Wang et al 2009 127 365 160 365 4.8% 0.68 [0.51, 0.92] -
Liu et al 2010 137 370 310 838 5.5% 1.00[0.78, 1.29] T
Lv 2010 52 100 200 544 1.4% 1.86 [1.21, 2.86] -
Ma et al 2011 90 218 147 285 3.4% 0.66 [0.46, 0.94] -
Xiao et al 2011 47 139 88 240 2.0% 0.88[0.57, 1.37] T
Subtotal (95%CI) 6527 8098 87.4% 0.75[0.70, 0.80] ¢+
Total events 2347 3439
Heterogeneity: Chi? = 26.08, df = 6 (P = 0.0002); I* =77%
Test for overall effect: Z = 8.37 (P < 0.00001)
India
Gangwar et al 2009 91 212 117 250 2.8% 0.85[0.59, 1.24] -
Srivastava et al 2010 81 228 108 230 3.2% 0.62[0.43, 0.91] -
Kesarwani et al 2011 84 170 89 198 1.9% 1.20[0.79, 1.80] T
Subtotal (95%Cl) 610 678  7.9%  0.84[0.68, 1.05] &
Total events 256 314
Heterogeneity: Chiz = 5.31, df = 2 (P = 0.07); I? = 62%
Test for overall effect: Z = 1.51 (P = 0.13)
Korea
Son et al 2006 185 432 183 432 4.8% 1.02(0.78, 1.33] T
Subtotal (95%Cl) 432 432 48%  1.02[0.78,1.33] >
Total events 185 183
Heterogeneity: Not applicable
Test for overall effect: Z = 0.14 (P = 0.89)
Total (95%Cl) 7569 9208 100.0% 0.77[0.72, 0.82] ¢+
Total events 2788 3936 K X

Heterogeneity: Chi? = 36.93, df = 10 (P < 0.0001); I2 = 73%

Test for overall effect: Z = 8.18 (P < 0.00001) 04°0.2 g5 4 2 2o

Favors control  Favors case

Figure 2. Associations between rs3834129 (ins/del) of the CASP-8 gene and cancer risk in Asian population.
95%CI = confidence interval; d.f. = degrees of freedom; M-H. = Mantel-Haenszel estimator.
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There was no association between the rs3769818*A allele/carrier and cancer risk in
Asian populations (A allele: OR = 1.03, 95%CI = 0.88-1.20, P = 0.69; A carrier: OR = 1.09,
95%CI=0.90-1.32, P = 0.38). We also found no association in the subgroup analysis by coun-
try (all P> 0.05). Associations between rs3769818 (G/A) and cancer risk in Asian populations

are shown in Figure 3.

Odds ratio
M-H. Fixed. 95%Cl

Case Control Odds ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95%Cl
Rs3769818*A allele

Chinese

Ma et al 2011 112 436 134 570 27.1% 1.12[0.84, 1.50]
Subtotal (95%Cl) 436 570 27.1% 1.12[0.84, 1.50]
Total events 112 134
Heterogeneity: Not applicable
Test for overall effect: Z=0.80 (P = 0.43)
Indian

Srivastava et al 2010 73 454 64 456 16.8% 1.17 [0.82, 1.69]
Subtotal (95%Cl) 454 456  16.8% 1.17 [0.82, 1.69]
Total events 73 64
Heterogeneity: Not applicable
Test for overall effect: Z=0.86 (P = 0.39)
Korea
06 Son et al 2006 236 864 246 864 56.1% 0.94[0.77, 1.17]
Subtotal (95%Cl) 864 864 56.1% 0.94[0.77,1.17]
Total events 236 246

Heterogeneity: Not applicable
Test for overall effect: Z = 0.54 (P = 0.59)

Total (95%Cl)
Total events 421

1754

444

Heterogeneity: Chiz = 1.51, df = 2 (P = 0.47); I2 = 0%

Test for overall effect: Z = 0.40 (P = 0.69)

Rs3769818*A carrier
Chinese
39 Ma et al 2011 95 218
Subtotal (95%Cl) 218
Total events 95

Heterogeneity: Not applicable
Test for overall effect: Z=0.73 (P = 0.47)

Indian

34 Srivastava et al 2010 70 227
Subtotal (95%Cl) 227
Total events 70

Heterogeneity: Not applicable
Test for overall effect: Z = 1.07 (P = 0.29)

Korean

06 Son et al 2006 206 432
Subtotal (95%Cl) 432
Total events 206

Heterogeneity: Not applicable
Test for overall effect: Z=0.00 (P = 1.00)

Total (95%Cl) 877
Total events 371

115

115

60

60

206

206

381

Heterogeneity: Chi? = 0.89, df = 2 (P = 0.64); I = 0%

Test for overall effect: Z = 0.88 (P = 0.38)

1890 100.0%

285 27.4%
285 27.4%

228 20.2%
228 20.2%

432 52.5%
432 52.5%

945 100.0%

1.03 [0.88, 1.20]

1.14 [0.80, 1.63]
1.14[0.80, 1.63]

1.25[0.83, 1.88]
1.25[0.83, 1.88]

1.00 0.7, 1.31]
1.00 [0.77, 1.31]

1.09 [0.90, 1.32]

*

L A&

<>

\ 4

¥

0.01 041 1 10 100

Favors control  Favors case

Figure 3. Associations between rs3769818 (G/A) of the CASP-8 gene and cancer risk in Asian population. For

abbreviations, see legend to Figure 2.
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Other CASP-8 polymorphisms and cancer risk

In addition (as shown in Table 2), the rs6704688*T allele/carrier, rs3769827*C
allele/carrier, rs3769825*C allele/carrier were associated with decreased risk of cancer
in Asian populations. The rs7608692*A allele was associated with increased cancer risk
(OR = 1.35, 95%CI = 1.02-1.78, P = 0.03). We found no significant association between
rs3769818, rs13030042, rs13030042, rs1045494, rs1045494, rs2823, or rs113686495 and
cancer risk in Asian populations. Given the relatively small sample size, further subgroup
analysis was not conducted.

Publication bias

Publication bias of the literature was accessed based on rs3834129*del allele/carrier
and rs3769818*A allele/carrier by Begger’s funnel plot and the Egger linear regression test.
The Egger linear regression test was used to measure the asymmetry of the funnel plot. All
graphical funnel plots appeared to be symmetrical (Figure 4). The Egger test also showed no
statistical significance for all evaluations of publication bias (all P > 0.05). The findings of the
Egger publication bias test are shown in Table 3.

- SE(ogIOR) Rs3834129fdel allele - SE(ogIOR) R53834129’:del carrier
04
0.05 ! &
; 02 o o
0.1 :
i 03
0.15 oo
0 | 04
/ I
o
0 R R
‘01 0.2 05 1 2 5 10 01 0.2 05 1 2 5 10
- SE(ogIOR) Rs3769818*A alllele - SE(0GIOR) Rs3769818*A C?rrier
o1 i
0.05 g
I
02 o
0.1 .
03
0.15
04
ol [
N ! ' N ol
o OR R

0.01 0.1 1 10 100 0.01 0.1 1 10 100

Figure 4. Begger’s funnel plot of publication bias based on rs3834129 and rs3769818. SE = standard error;
OR = odds ratio.
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Table 3. Evaluation of publication bias by the Egger linear regression test.

SNP Coefficient SE t P 95%CI
rs3834129*del allele 1.690 1.082 1.560 0.153 [-0.758-4.138]
rs3834129*del carrier 1.584 0.914 1.730 0.117 [-0.484-3.653]
rs3769818*A allele 3.065 0.901 3.400 0.182 [-8.381-14.512]
rs3769818*A carrier 3.036 0.137 22.180 0.029 [1.297-4.775]

SE = standard error; 95%CI = 95% confidence interval.

DISCUSSION

Since the recognition of the originally named interleukin-1 beta-converting enzyme,
(ICE) or caspase-1 in 1993, additional 17 related ICE-like caspase proteases have been identified
(Fan et al., 2005; Chowdhury et al., 2008). Proteases of the caspase family play central roles in
apoptosis and inflammation (Creagh et al., 2003; Fan et al., 2005). In humans, the caspase fam-
ily includes 14 proteins with a peptidase C14 domain: caspase-1, -2, -3, -4, -5, -6, -7, -8, -9, -10,
-12, and -14; CLFAR (CASP-8 and FADD-like apoptosis regulator, c-FLIP); and the product of
the mucosa-associated lymphoid tissue lymphoma translocation gene 1 (Fan et al., 2005; Pereira
and Amarante-Mendes, 2011). Caspase activation is fundamentally important in cell death com-
mitment, and substantial efforts have been devoted to understanding the underlying mechanisms
of this process (Kumar, 2004; Kumar and Dorstyn, 2009). Once activated, initiator caspases
process and activate effector caspases, which then mediate cleavage of a wide range of vital cel-
lular proteins, producing characteristic cellular morphological changes such as membrane bleb-
bing, nuclear condensation, DNA fragmentation, and ultimately the demise of the cell (Jin and
El-Deiry, 2005; Cheung et al., 2006). Inappropriate apoptosis, however, underlies the etiology of
many of the most intractable of human diseases, including neurodegenerative diseases such as
Alzheimer’s and Huntington’s, ischemic damage, autoimmune disorders, and several forms of
cancer (Cohen, 1997; Evan and Vousden, 2001; Johnstone et al., 2002).

A large multi-ethnic cohort study of 11,391-18,290 cases and 14,753-22,670 controls
found evidence of an association between breast cancer and the CASP-8 D302H variant (Cox
et al., 2007). Rajaraman et al. (2007) confirmed the association between 2 common CASP-8
variants and significantly increased risk of meningioma. Hypermethylation of CASP-8 has
been linked to glioblastoma multiform relapse, suggesting that caspase-8 may have a role in
the development of glioma (Martinez et al., 2007). However, a multi-center epidemiological
case-control study was not consistent with other published data on meningioma that showed
increased risk of CASP-8 D302H variant in meningioma (Bethke et al., 2009). This contro-
versy might be due to the different populations and ethnicities of the studies. In this meta-
analysis of 7720 cancer cases and 9404 healthy controls from 12 independent studies, we
examined the association of 13 CASP-8 polymorphisms and cancer risk in Asian populations.
We demonstrated that del allele and del carrier of rs3834129 (ins/del) had negative associa-
tions with cancer susceptibility in Asian populations, with rs3834129 providing protection
against cancer development, probably because of the powerful and effective immune sur-
veillance of malignant cells by T-lymphocytes. Ethnicity may influence cancer susceptibility
through variations in genetic backgrounds and environmental exposure leading to various
gene-gene and gene-environment interactions. Subgroup analysis showed that del allele and
del carrier of 1s3834129 were protective in Chinese, but not in Indian and Korean groups. No
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associations were demonstrated between rs3769818 (G/A) and cancer susceptibility in Asians.
Contrary to our expectations, we also found no association between rs3834129 and the sub-
group analysis of cancer risk, including Chinese, Indian, and Korean groups. Concerning other
polymorphisms of the CASP-8 gene, this meta-analysis is consistent with these previous stud-
ies cited, which were performed on a smaller number of subjects. It is worth mentioning that
rs6704688, rs3769827, and rs3769825 are associated with reduced cancer risk. In addition, the
many limitations in our meta-analysis should be addressed. First, the relevant research articles
are few and the sample size was not large. In addition, some relevant studies were included
due to incomplete raw data. Third, we were not able to address the sources of heterogeneity
in all studies. Fourth, although all cases and controls were well defined with similar inclusion
criteria, there may be factors that were not taken into account that may have influenced our
results. Most important, our meta-analysis was based on unadjusted OR estimates because
not all publications presented adjusted ORs and when they did, the ORs were not adjusted by
the same potential confounders, such as ethnicity, gender, geographic distribution, etc. Given
these results, additional investigation in these areas is needed, and our conclusions should be
interpreted cautiously.

In conclusion, this meta-analysis of 12 case-control studies demonstrated that the
CASP-8 gene polymorphisms are involved with the pathogenesis of cancer. The del allele
and del carrier of rs3834129 might be protective against cancer in Asian populations. As few
studies are available in this field and evidence remains limited, we emphasize the necessity to
conduct large studies with adequate methodological quality and proper control of confounding
factors to obtain valid results.
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