Tirkiye Klinikleri T1p Bilimleri Dergisi
Turkiye Klinikleri Journal of Medical Sciences

Turkiye Klinikleri ] Med Sci. 2021;41(2):166-75

IORiJiNALARASTIRMA ORIGINAL RESEARCH I

DOI: 10.5336/medsci.2020-79798

The 8924 Rs10090154¢c>T Gene Variant and
Its Association with the Risk of Prostate Cancer:
A Systematic Review and Meta-analysis

8q24 Rs10090154>T Gen Varyant1 ve Prostat Kanseri Riski ile Iliskisi:
Sistematik Gozden Gecirme ve Meta-analiz

Buyung PRASETYAWAN?®,
Jonny Karunia FAJAR®

Sirin SALSABILA?,

Muhammad ILMAWAN?,

Besut DARYANTOP,

“Medical Research Unit, Universitas Brawijaya Faculty of Medicine, Malang, INDONESIA
®Nephro Genito Urinary Brawijaya Research Center, Universitas Brawijaya Faculty of Medicine, Malang, INDONESIA
‘Brawijaya Internal Medicine Research Center, Universitas Brawijaya Faculty of Medicine, Malang, INDONESIA

ABSTRACT Objective: Genetic variation at chromosome 8q24 is
considered as the potential biomarker for prostate cancer. We aimed to
assess the relation between the gene variant of 8q24 rs10090154C>T
and the risk of prostate cancer. Material and Methods: A meta-analy-
sis was carried out in January to June 2020 by collecting relevant stu-
dies through online databases. The correlation and estimated effect
between the gene variant of 8q24 rs10090154C>T and the risk of pro-
state cancer were analyzed using a Z test. Results: A total of 16 rele-
vant studies were selected (16,842 cases and 18,258 controls). In
overall, T allele and CT genotype of 8q24 rs10090154C>T gene poly-
morphism increased the risk of prostate cancer (OR95%CI=1.238
[1.14-1.34], p<0.001; OR95%CI=1.238 [1.14-1.35], p<0.001) while
CC genotype and C allele had protective effect (OR95%CI=0.800
[0.74-0.87], p<0.001; OR95%CI=0.808 [0.75-0.88], p<0.001). Sub-
group analysis of Caucasian population revealed that T allele of 8q24
rs10090154C>T was associated with increased risk of prostate cancer
(OR95%CI=1.285 [1.07-1.54], p<0.001), while C allele had protective
effect (OR95%CI=0.778 [0.65-0.93], p=0.007). In Asian population,
CT genotype of 8q24 rs10090154C>T was correlated with increased
risk of prostate cancer (OR95%CI=1.302 [1.17-1.45], p<0.001), while
CC genotype had protective effect (OR95%CI=0.770 [0.64-0.92],
p=0.005). Conclusion: Our meta-analysis confirmed that 8q24
RS10090154C>T gene polymorphism had strong association with the
risk of prostate cancer.

Keywords: Prostate cancer; MYC; gene polymorphism;
meta-analysis

OZET Amag: Kromozom 8q24°deki genetik varyasyon prostat
kanseri i¢in potansiyel bir biyobelirte¢ olarak diistiniilir. 8q24
rs10090154C>T gen varyant ile prostat kanseri riski arasindaki iliskiyi
degerlendirmeyi amagladik. Gere¢ ve Yontemler: Cevrimici veri
tabanlarini kullanarak Ocak-Haziran 2020 tarihleri arasindaki ilgili
caligmalar1 toplamak suretiyle bir meta-analiz yaptik. 8q24
rs10090154C>T gen varyantt ile prostat kanseri riski arasindaki kore-
lasyon ve tahmini etki Z testi kullanilarak analiz edildi. Bulgular:
Toplam 16 ¢aligma segildi (16,842 olgu ve 18,258 kontrol). Toplamda,
T aleli ve of 8q24 rs10090154C>T gen polimorfizminin CT genotipi
prostat kanserini artirtyorken (OR, %95 GA=1.238 [1.14-1.34],
p<0.001; OR %95 GA=1.238 [1.14-1.35], p<0.001) CC genotipi ve C
alelinin koruyucu etkisi vardi (OR %95 GA=0.800 [0.74-0.87],
p<0.001;0R %95 GA=0.808 [0.75-0.88], p<0.001). Kafkas popiilasy-
onunun alt grup analizi, 8q24 rs10090154C>T'nin T alelinin artmis
prostat kanseri riski ile iliskili oldugunu (OR %95 GA=1.285 [1.07-
1.54], p<0.001), C alelinin koruyucu etkiye sahip oldugunu ortaya
cikardi (OR %95 GA=0.778 [0.65-0.93], p=0.007). Asya popiilasy-
onunda, 8q24 rs10090154C>T"nin CT genotipi, prostat kanseri riskinin
artmasiyla korele iken (OR %95 GA=1,302 [1,17-1.45], p<0.001), CC
genotipinin koruyucu etkisi vardi (OR %95 GA=0.770 [0.64] -0.92],
p=0.005). Sonu¢: Meta-analizimiz, 8q24 RS10090154C>T gen
polimorfizminin prostat kanseri riski ile giiglii bir iliskisi oldugunu
dogruladi.

Anahtar Kelimeler: Prostat kanseri; MYC; gen polimorfizmi;
meta-analiz
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Prostate cancer is known to be the second most
prevalent malignancy in men. A total of 1,276,106
new cases were recorded in 2018, while the total
number of death reached 358,989 cases.! In 2018, the
global death rate for prostate cancer varies by region.
In which reported between 3.3 and 10.7 per 100,000
population. The highest mortality rate related to
prostate cancer was reported in Central America,
while the lowest mortality rate was recorded in
South-Central Asia. One-third of mortality occurred
in Asia (33.0%), followed by Europe (29.9%). The
development of prostate cancer is complex and may
involve multiple etiologies with approximately 42%
of cases was due to genetic factors and 58% was due
to environmental or lifestyle factors.?

Referring to genetic factor as a predisposing
factor in the development of prostate cancer,
wide-scale studies in the scope of Genome-wide
Association Studies (GWASs) had reported that
more than 40 predisposing gene variants might be
involved in the pathogenesis of prostate cancer, in-
cluding single nucleotide polymorphisms (SNPs) in
the 8q24 region that was considered as the most po-
tential biomarkers for prostate cancer.>* Moreover,
a study also reported that genetic variation at chro-
mosome 8q24 is linked with the risk of prostate
cancer.’ Briefly, MYC may play a pivotal role as
multiple enhancers for a cancer-linked gene. Ge-
netic variants in 8q24 loci form a long-range inter-
action with MYC oncogene, where even the
smallest variants in enhancers may contribute to the
risk of cancers, including prostate cancer.®’
Furthermore, several studies had identified that
five 8q24 gene polymorphisms (rs6983267T>G,
rs1447295C>A, rs16901979C>A, rs6983561 A>C,
and rs10090154C>T) might be implicated in the de-
velopment of prostate cancer, and of them, the poly-
morphic allele of rs10090154C>T was found more
prevalent in patients with prostate cancer than other
SNPs.®

Several clinical studies had been conducted to
assess the role of 8q24 rs10090154C>T gene poly-
morphisms in the progression of prostate cancer.
However, a similar study with contradictive results
was found. Moreover, previous meta-analyses on this
topic had been performed, and their findings re-
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mained inconclusive with some limitations. There-
fore, our study aimed to assess the implication of the
8924 rs10090154C>T gene variant to the develop-
ment of prostate cancer by considering previous stud-
ies’ limitations. Our study provided a better
correlation regarding the role of 8q24 rs10090154C>
T gene polymorphisms in the development of

’

prostate cancer.

I MATERIAL AND METHODS
STUDY DESIGN

A meta-analysis was conducted from January to June
2020 by following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guideline.” The cumulative calculation to assess the
association between the gene variant of 8q24
rs10090154C>T and the risk of prostate cancer de-
termined by calculating the combined events per
sample size of case and control, and the effect esti-
mate was calculated from the combined odds ratio
(OR) and 95% confidence interval (95%CI) using a Z
test.

LITERATURE SEARCH STRATEGY

The keywords in our searching strategy conformed
to Medical Subject Heading (MeSH); [“8q24
rs10090154C>T gene polymorphism” or “8q24
rs10090154C>T gene variant”] and [“prostate can-
cer” or “prostate neoplasm” or prostate carcinoma”].
The search strategy was conducted in Pubmed, Sci-
enceDirect, and Web of Science up to 15 June 2020.
To obtain additional potentially relevant articles, we
also manually searched from the reference list of re-
lated studies. All included articles were in English. If
we found studies with similar study data, we only se-
lected papers with higher sample size. Moreover, to
confirm that our searching strategy had an adequate
standard, the searching was carried out by three in-
dependent authors (BP, MI, SS).

STUDY ELIGIBILITY

Articles included in our study should meet the fol-
lowing criteria; (1) designs: case-control, cross-sec-
tional, and randomized control trial; (2) investigating
the association between the gene variant of 8q24
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rs10090154C>T and the risk of prostate cancer; and
(3) providing the frequency of genotype for calculat-
ing OR95%CI. On the other hand, articles were ex-
cluded if they were; (1) irrelevance title or abstract;
(2) editorials, commentary, and reviews; (3) unpub-
lished papers; (4) incomplete and or unspecific data;
(4) low quality; and (5) deviation from the principle
of Hardy-Weinberg Equilibrium (HWE).!

DATA EXTRACTION

The following data from each paper were extracted
using a pilot form: (1) the name of the first author;
(2) publication year; (3) ethnicity; (4) presence of
SNPs; (5) Newcastle-Ottawa Scale (NOS) score,
and (6) the frequency of genotype of cases and con-
trols. The calculation of allele frequency was de-
termined using Mendel’s genetic principle. The
extraction process was carried out by three inde-
pendent investigators (BP, M1, SS). If we found the
discrepancy among investigators, we performed a
consensus.

COVARIATES AND SUB-GROUP ANALYSIS

The predictor covariates in our study were alleles and
genotypes of 8q24 rs10090154C>T gene polymor-
phism including CC vs. CT+TT; CT vs. CC+TT; TT
vs. CC+CT; C vs. T; and T vs. C. While the preferred
outcome was the incidence of prostate cancer. More-
over, a sub-group analysis study based on ethnicity
was also performed, divided into Caucasian, Asian,
and African.

QUALITY ASSESSMENT

A NOS was screened to all included papers to assess
the quality of each paper. The assessment was con-
ducted by three independent authors (BP, MI, SS).
This quality assessment had three main factors; the
enrollment of the patient (4 points), the group com-
parison (2 points), and the exposure of each group (3
points). The score ranged between zero (the worst)
and 9 (the best). The score ranged between zero (the
worst) and 9 (the best). A paper was considered as
good in quality if the score was >7, moderate (score
>5), or poor (score<5).!"! If we had a discrepancy
among authors, we consulted the senior researcher
(JKF).
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STATISTICAL ANALYSIS

We assessed the correlation between the gene variant
0f 8924 rs10090154C>T and the risk of prostate can-
cer by calculating the Z test, while the estimation ef-
fect was determined by calculating OR95%CI. The
evaluation of potential publication bias and hetero-
geneity was performed before the calculation of ef-
fect estimates. An Egger test and funnel plot were
employed to confirm publication bias. Potential pub-
lication bias was confirmed if the p-value was less
than 0.0050. Moreover, we used a Q test to assess the
heterogeneity among papers. The p-value of less than
0.100 was considered to have heterogeneity. If het-
erogeneity among studies was found (p<0.100), we
applied a random effect model to assess the effect es-
timates. Conversely, we used a fixed-effect model if
we found no heterogeneity among studies. A review
manager (Revman Cochrane, London, UK) version
5.3 was used to analyze the data.

I RESULTS
ELIGIBLE STUDIES

Our search strategy in the scientific database identi-
fied 135 potentially relevant papers. Six papers were
excluded due to duplication, while the other 38 were
excluded due to irrelevant titles and or abstracts.
More after, the full-text review was done on 54 pa-
pers. Due to incomplete data, unavailable full text,
and deviation from HWE; a total of 36 papers were
excluded. Finally, we included a total of 16 papers in
our meta-analysis.'>?” We outline the flowchart of in-
cluded papers in Figure 1, and the baseline charac-
teristics are provided in Table 1.

DATA SYNTHESIS

Our cumulative analysis revealed that, overall, T al-
lele and CT genotype of 8q24 rs10090154C>T gene
variant increased the risk of prostate cancer
(OR95%CI=1.238 [1.14-1.34], p<0.001; OR95%Cl=
1.238 [1.14-1.35], p<0.001) while CC genotype and
C allele had protective effect (OR95%CI=0.800
[0.74-0.87], p<0.001; OR95% CI=0.808 [0.75-0.88],
p<0.001). Moreover, a sub-group analysis was also
assessed, divided into Caucasian, Asian, and African.
In Caucasian population, we revealed that T allele of
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Literatures identified through
database searching( PubMed,
science-direct and Web of science )

(n=135 papers)

Literatures identified through
other sources
(n=0 papers)

\

N

Literatures after duplicates removed
(n=129 papers)

Literatures excluded

(n=38 papers)

Literatures screened with
title and abstract
(n=91 papers)

|

Full-text articles excluded,

Full-text articles assessed
for eligibility I
(n=54 papers)

with reasons (n=36)

Papers were excluded
because of review (n=12)

(2) Paperswere excluded
because of unavailable

Studies included in
qualitative synthesis (3)
(n=16 papers)

full text (n=8)
Papers excluded because
of not providing

|

sufficient data (n=g)
(4) Papersexcluded because

| e | [ bty | [ screening | [ weniicaton |

Studies included in
qualitative synthesis
(n=16 papers)

of deviation from Hardy
Weinberg equilibrium
(n=8)

FIGURE 1: A flowchart of studies included in our meta-analysis.

TABLE 1: Baseline characteristics of studies included in our analysis.
Case Control
Author and year cc CT T N c T n HWE cc cT 1T N C T n HWE  Ethnicity NOS
Al Olama et al.* 5369 417 8 579 11155 433 11588 0 5508 321 5 584 11337 331 11668 002 Caucasian 9
Beebe-Dimmer et al.™ 504 38 1 543 1,046 40 1,086 0.1 439 33 1 473 9N 35 946 0.21 African 8
Benford et al.™ 124 59 6 189 307 7 378 0.1 357 131 17 505 845 165 1,010 1.32 African 8
Chang et al.”® 1,539 140 3 1682 3218 146 3,364 0.01 1,290 1M 2 1403 2,691 115 2,806 0.06 African 9
Cheng et al.? 52 36 1 89 140 38 178 3.72 61 24 3 88 146 30 176 0.11 African 7
Cheng et al.”® 985 57 1 1,043 2,027 59 2,086 0.04 995 62 1 1,058 2,052 64 2,116 0.00  Caucasian 9
Liuetal.” 260 25 1 286 545 27 572 023 26 21 1 288 55 23 576 069  Asan 8
Murphy et al.® 282 26 1 309 590 28 618 0.23 427 41 1 469 895 43 938 0.00 African 8
Oskina et al.'® 289 73 6 368 651 8 736 031 280 33 1 314 583 35 628 000 Caucasian 8
Reis et al.” 136 32 1 169 304 34 338 0.36 53 13 1 67 119 15 134 0.04  Caucasian 8
Saldanha et al.? 148 35 2 185 331 39 370 0 65 14 1 70 124 16 140 0.01  Caucasian 8
Salinas et al.?' 968 294 26 1,288 2230 346 2,576 0.44 1,007 230 13 1250 2244 256 2,500 0.00  Caucasian 9
Sun etal 205 16 0 221 46 16 442 031 59 31 0 560 1089 31 1120 045 Caucasian 8
Tindall etal.® 273 23 0 296 569 23 592 0.48 187 18 0 205 392 18 410 0.04 African 8
Wang et al.* 116 10 0 126 242 10 252 0.22 317 27 1 345 661 29 690 0.27 African 8
Yamada et al.?® 280 26 1 307 586 28 614 0.23 930 75 2 1,007 1,935 79 2,014 0.14 Asian 8

HWE: Hardy Weinberg equilibrium.

8g24 rs10090154C>T was related to increased risk
of prostate cancer (OR95%CI=1.285 [1.07-1.54],
p<0.001), while C allele had protective effect
(OR95%CI=0.778 [0.65-0.93], p=0.007). In Asian
population, we found that CT genotype of 8q24

rs10090154C>T gene variant was associated with in-
creased susceptibility to prostate cancer (OR
95%CI=1.302 [1.17-1.45], p<0.001), while CC geno-
type had protective effect (OR95%CI=0.770 [0.64-
0.92], p=0.005). Conversely, we were unable to
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Prostate Cancer Control 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Al Olama 2009 417 5794 321 5834 31.8% 1.33 [1.15, 1.55] -
Beebe-Dimmer 2008 38 543 33 473 3.5% 1.00 [0.62, 1.63] B —
Benford 2010 59 189 131 505 5.3% 1.30[0.90, 1.87] = e
Chang 2011 140 1682 111 1403 11.9% 1.06 [0.81, 1.37] e
Cheng 2008 36 89 24 88 1.5% 1.81[0.96, 3.41] q
Cheng 2012 57 1043 62 1058 6.2% 0.93 [0.64, 1.34] el
Liu 2016 25 286 21 288 2.0% 1.22 [0.67, 2.23] g
Murphy 2012 26 309 41 469 3.2% 0.96 [0.57, 1.60] —
Oskina 2014 73 368 33 314 3.1% 2.11[1.35, 3.28]
Reis 2016 32 169 13 67 1.6% 0.97 [0.47, 1.99] —
Saldanha 2018 35 185 14 70 1.8% 0.93 [0.47, 1.86] I
Salinas 2008 294 1288 230 1250 19.3% 1.31[1.08, 1.59] =
Sun 2008 16 221 31 560 1.7% 1.33[0.71, 2.49] Em—
Tindall 2013 23 296 18 205 2.1% 0.88 [0.46, 1.67] =
Wang 2011 10 126 27 345 1.4% 1.02 [0.48, 2.16]
Yamada 2009 26 307 75 1007 3.4% 1.15[0.72, 1.83] N
Total (95% CI) 12895 13936 100.0% 1.24 [1.14, 1.35] L 2
Total events 1307 1185
Heterogeneity: Chi? = 16.29, df = 15 (p=0.36); = 8% 2 o5 3 d
Test for overall effect: Z = 4.90 (p<0.00001) ) ¥

FIGURE 2: Forest plot of the association 8q24 rs10090154 gene polymorphism and the risk of prostate cancer (CT vs CC+TT).

Ca Prostate Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Al Olama 2009 433 11588 331 11668 29.6% 1.33 [1.15, 1.54] -
Beebe-Dimmer 2008 40 1086 35 946 3.4% 1.00[0.63, 1.58] .
Benford 2010 71 378 165 1010 6.8% 1.18(0.87, 1.61] =
Chang 2011 146 3364 115 2806 11.2% 1.06 [0.83, 1.36] o
Cheng 2008 38 178 30 176 2.2% 1.32[0.78, 2.25] =
Cheng 2012 59 2086 64 2116 5.8% 0.93 [0.65, 1.34] ——
Liu 2016 27 572 23 576 2.0% 1.19(0.67, 2.10) b
Murphy 2012 28 618 43 938 3.0% 0.99[0.61, 1.61] S ]
Oskina 2014 85 736 35 628 3.1% 2.21(1.47,3.33] e
Reis 2016 34 338 15 134 1.8% 0.89[0.47, 1.69] . —
Saldanha 2018 39 370 16 140 1.9% 0.91 [0.49, 1.69] =
Salinas 2008 346 2576 256 2500 21.0% 1.36 [1.15, 1.62] -
Sun 2008 16 442 31 1120 1.6% 1.32(0.71, 2.44) S
Tindall 2013 23 592 18 410 1.9% 0.88[0.47, 1.65] | T
Wang 2011 10 252 29 690 L4% 0.94 [0.45, 1.96] -
Yamada 2009 28 614 79 2014 3.3% 1.17(0.75, 1.82) i
Total (95% CI) 25790 27872 100.0% 1.24 [1.15, 1.34] L)
Total events 1423 1285
Heterogeneity: Chi’ = 19.21, df = 15 (p=020) ; I’ = 22% + + + + + t
Test for overall effect: Z = 5.27  (p<0.00001) i 0:2 0:3 2 2 10

FIGURE 3: Forest plot of the association 8q24 rs10090154 gene polymorphism and the risk of prostate cancer (T vs C).

clarify the correlation between 8q24 rs10090154C>T
gene variant and the risk of prostate cancer in African
population. The forest plots illustrating the associa-
tion between 8q24 rs10090154C>T gene polymor-
phism and the risk of prostate cancer are described in
Figure 2 for CT vs. CC+TT and Figure 3 for T vs.C.
A summary of effect estimates of the relation between
the 8q24 rs10090154C>T gene variant and the risk
of prostate cancer is outlined in Table 2.

HETEROGENEITY AMONG STUDIES AND
PUBLICATION BIAS

Our main finding was calculated using a fixed-effect
model since no evidence of heterogeneity observed
in all genetic models of 8q24 rs10090154C>T gene
variant. Due to no evidence of heterogeneity in
African sub-groups, the impact of all genetic models
on the risk of prostate cancer was also assessed using
a fixed-effect model. The Caucasian sub-group was
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assessed with a random-effect model due to the exis-
tence of heterogeneity, C vs. T and T vs. C alleles.
On the other hand, a fixed-effect model was used in
all genotypes of the Caucasian subgroup due to no
evidence of heterogeneity. In the Asian sub-group,
evidence of heterogeneity was found on CC vs.
CT+TT genotype and assessed using a random-effect
model. We used a fixed-effect model in all alleles and
remaining genotypes in the Asian sub-group due to
no evidence of heterogeneity.

Overall, potential publication bias was found in
TT vs. CC+CT genotypes. In the African sub-group,
the potential publication bias was found on all geno-
types and alleles. In the Caucasian sub-group, a po-
tential publication bias was found on all genotypes. In
the Asian sub-group, potential publication bias was
found on C vs. T allele, T vs. C allele, and TT vs.
CC+CT genotype.
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TABLE 2: Summary of the association between 8q24 rs10090154C>T gene polymorphism and the risk of prostate cancer.
Value
Allele and genotype NS Model  Case (%) Control (%) OR 95%Cl pH pE p value
Overall analysis
Cvs. T 16 Fixed 94.48 95.39 0.808 0.75-0.88 0.205 0.092 <0.001
Tvs.C 16 Fixed 5.52 4.61 1.238 1.14-1.34 0.205 0.092 <0.001
CCvs. CT+TT 16 Fixed 89.41 91.14 0.800 0.74-0.87 0.237 0.089 <0.001
CTvs CC+TT 16 Fixed 10.14 8.50 1.238 1.14-1.35 0.363 0.055 <0.001
TT vs CC+CT 14 Fixed 0.45 0.36 1.393 0.93-2.10 0.941 <0.001 0.112
Africa analysis
Cvs. T 7 Fixed 94.50 93.76 0.928 0.80-1.08 0.945 <0.001 0.337
Tvs.C 7 Fixed 5.50 6.24 1.077 0.92-1.25 0.945 <0.001 0.337
CCvs. CT+TT 7 Fixed 89.36 88.24 0.912 0.78-1.07 0.800 <0.001 0.265
CTvs CC+TT 7 Fixed 10.27 11.04 1.108 0.94-1.31 0.654 <0.001 0.221
TTvs CC+CT 6 Fixed 0.37 0.72 0.909 0.45-1.85 0.958 <0.001 0.793
Caucasian analysis
Cvs. T 7 Random 95.36 96.06 0.778 0.65-0.93 0.049 0.159 0.007
Tvs.C 7 Random 4.64 3.94 1.285 1.07-1.54 0.049 0.159 <0.001
CCvs. CT+TT 7 Fixed 89.41 92.36 0.847 0.59-1.21 0.922 <0.001 0.368
CTvs CC+TT 7 Fixed 10.14 7.41 1.175 0.81-1.70 0.883 <0.001 0.392
TT vs CC+CT 6 Fixed 0.45 0.23 1.332 0.22-8.20 0.794 <0.001 0.757
Asian analysis
Cvs. T 2 Fixed 94.42 95.91 0.849 0.60-1.20 0.962 <0.001 0.356
Tvs.C 2 Fixed 5.58 4.09 1178 0.83-1.67 0.962 <0.001 0.356
CCvs. CT+TT 2 Random 89.41 92.07 0.770 0.64-0.92 0.071 0.155 0.005
CTvs CC+TT 2 Fixed 10.14 7.69 1.302 1.17-1.45 0.153 0.122 <0.001
TT vs CC+CT 2 Fixed 0.45 0.24 1.760 1.04-2.96 0.722 <0.001 0.034

OR: Odd ratio; Cl: Confidence interval; pH: p heterogeneity; pE: p Egger.

I DISCUSSION

Our study confirmed that 8q24 rs10090154C>T gene
variant was associated with the risk of prostate can-
cer. Of 16 papers included, we found that seven stud-
ies confirmed the association between the gene
variant of 8q24 rs10090154C>T and the risk of
prostate cancer. The cumulative calculation revealed
that the T allele and CT genotype of 8q24
rs10090154C>T increased the risk of prostate cancer
while the CC genotype and C allele decreased the risk
of prostate cancer. The result of our study was con-
sistent with previous meta-analysis studies conducted
by Lietal. and Ren etal. Moreover, a GWASSs study
conducted by Liu et al. also found that the T allele of
rs10090154C>T variant was considered as one of the
risk factors of prostate cancer.®**?’ They revealed that
the role of rs10090154C>T variant in the develop-
ment of prostate cancer occurred through gene-gene
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interaction, and might involve other SNPs including
rs10090154 and rs1447295. Furthermore, the inter-
action between the increased risk of prostate cancer
and SNP variation of rs 1447295 was observed by
several studies.'”?! In other disease settings, some
studies also found that the T allele of 8q24
rs10090154C>T was involved in the development of
colorectal organ tumorigenesis.’**! They found that
the T allele remained the important predictor in the
development of tumorigenesis in colorectal cancer.
Therefore, we confirmed that the 824 rs10090154 T
allele had a strong association with the pathogenesis
of prostate cancer.

In sub-group analysis; among Caucasian, Asian,
and African populations; the correlation between the
gene variant of 8q24 rs10090154C>T and the risk of
prostate cancer was found in Caucasian and Asian
populations. The correlation in the African popula-
tion was failed to clarify. In the Caucasian popula-
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tion, our data confirmed an increased risk of prostate
cancer in the T allele, while a protective effect against
prostate cancer was found in the C allele. However, in
the Asian population, we observed the increased risk
of prostate cancer in the CT genotype while a pro-
tective effect was observed in the CC genotype. Our
current finding provided contradiction compared to
the previous study.® They found no significant corre-
lation between the gene variant of 824 rs10090154
and the risk of prostate cancer in the Caucasian and
Asian populations. A study in 2016 confirmed a sig-
nificant correlation between the gene variant of 8q24
rs10090154 and the risk of prostate cancer in the
Asian population.'” The contradiction between our
present study and Li et al. remained inconclusive and
required further investigation.® The reasonable ex-
planation of the ethnicity involvement in genetic
polymorphism in the context of prostate cancer re-
mained undefined properly. However, the theory re-
garding the phenomenon of variations in Minor
Allele Frequency (MAF) of each ethnicity might sup-
port our findings. MAF indicates the presence of risk
allele, which carries the risk of disease and its varia-
tion has an inverse correlation with the effect size.*
Subsequently, it was reported that the 8q24
rs10090154C>T MAF mutation in prostate cancer in
the Caucasian population was lower than in the Asian
and African populations. The effect size to govern
disease development should be higher in the Cau-
casian and Asian populations than in the African pop-
ulation.*® Therefore, the correlation between the gene
variant of 8q24 rs10090154C>T and the risk of
prostate cancer was found in the Caucasian and Asian
populations, but not in the African population.

Theoretically, the present understanding reveals
that prostate cancer has multiple risk factors includ-
ing genetics and lifestyle. In the context of genetic
factor, SNPs in the 8q24 region is one of the potential
biomarkers for a prostate cancer diagnosis. However,
the precise theory on the involvement of the 8q24
Rs10090154C>T gene polymorphism in the patho-
genesis of prostate cancer has never been discussed
exclusively.>*3%3* The term of 8q24 is used to de-
scribe the location of a cytogenetic map of chromo-
some 8§, arm g, band 2, and sub-band 4. Chromosome
824 is divided into three regions and 5 blocks. Chro-
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mosome 8q24 rs10090154 is located in region 1
Block 5.'2 The theory underlying the relation between
the gene variant of rs10090154C>T and the risk of
prostate cancer is not well understood. However, the
speculation proposed that the correlation might occur
through the MYC oncogene. The risk loci of 8q24
may create a long-range interaction with MYC onco-
gene and may take part in prostate cancer pathogen-
esis through the activity of the c-MYC gene.” MYC
is multiple enhancers for a cancer-linked gene. En-
hancers are sections of DNA (outside of the genes)
that act as a modifier of the activity of the genes.
MY C may activate a set of signals in a specific organ,
and may interact with the same gene in different or-
gans, but may produce different signals.® In the con-
text of prostate cancer, MY C may change the activity
of the PDLIMS gene, HMGN2P46, ARHGEF17, and
other genes in the prostate, causing prostate adeno-
carcinoma. A study by Haiman et al. revealed that
high cell proliferation was found in prostate cancer
cells with a high C Myogen expression.* It was also
found that amplification and overexpression of genes
in 8q24 (including c-MYC) could influence the mech-
anism of prostate cancer. Moreover, the location be-
tween rs10090154 in region 1 of chromosome 84 and
the distal location of the c-MYC gene is considered
to generate gene-gene interaction that may attribute to
the pathogenesis of prostate cancer.'” However, fur-
ther studies should be performed to confirm gene to
gene interaction between rs10090154C>T and c-
MYC in the development of prostate cancer.

The association between prostate cancer and
8924 rs10090154C>T gene polymorphism was con-
firmed in our meta-analysis. This meta-analysis also
confirmed the ethnicity involvement underlying the
correlation between the gene variant of 8q24
rs10090154C>T and the risk of prostate cancer. A
complex set of genetic methodologies using the ap-
plication of HWE calculation were presented to pro-
vide accurate results. HWE is the basis of the genetics
population and should be applied properly to ensure
that the genetic variation in the population remains
constant across the periods. Our current study might
provide a better correlation quality due to the HWE
principle application compared to previous relevant
meta-analyses. In previous meta-analyses, we found
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TABLE 3: Summary of previous meta-analysis and their limitations.
Author & year Case setting SNP NS Main Result Limitations
Lietal® Prostate cancer 8q24 8 8924 had association with the Four studies did not conform with HWE
risk of prostate cancer Two Studies were unavailable full text
Ren et al.® Prostate cancer 8q24 1" 8924 had association with the Four studies did not conform with HWE
risk of prostate cancer

SNP: Single nucleotide polymorphism; NS: Number of studies; HWE: Hardy Weinberg equilibrium.

several included studies with HWE deviation, as
summarized in Table 3.%2® However, our current study
might be considered as “the tip of the iceberg,” mean-
ing that undefined factors that might also contribute
to the development of prostate cancer were not in-
volved in our study. Therefore, further studies in this
context should be refined using more complex set-
tings including the interaction between gene to gene,
gene and other diseases, and gene to the environment.
The 8q24 rs10090154C>T gene polymorphism might
be considered as the clinical standard as a prostate
cancer biomarker.

Several limitations were found in our current
study. First, the included papers in this meta-analysis
were cross-sectional. To provide better evidence, we
suggested further studies with a higher study design.
Second, other risk factors including family history
and other genetic factors that may attribute to the
pathogenesis of prostate cancer were not included in
our study. Third, not all included studies elaborated
on genotype and allele count. In this case, the MAF
conversion was used. Fourth, the number of popula-
tions in our present study was lower compared to pre-
vious meta-analyses.

I CONCLUSION

This present finds that 8q24
rs10090154C>T gene polymorphism had a strong as-

meta-analysis

sociation with the progression of prostate cancer. In
sub-group analysis, it is also found that the relation
between 8q24 rs10090154C>T gene polymorphism
and the risk of prostate cancer is found in Caucasian
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and Asian populations. Our study provides a better
correlation compared to previous meta-analyses, with
a better model from the genetic perspective which
emphasizes the principle of HWE. All manuscripts
are checked for their compliance with the Instructions
for Authors. Manuscripts not complying with the in-
structions will not be submitted to referees for eval-
uation.
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