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Purpose: The association between CD14 -159C/T polymorphism and the susceptibility to
gastric cancer (GC) has been reported. However, the results were inconclusive. In the present
study, a case—control study and a meta-analysis were performed to assess the possible associa-
tion between -159C/T in the CD14 gene and GC risk.

Patients and methods: Relevant studies were searched in several databases including
PubMed, Web of Science, EMBASE, Chinese National Knowledge Infrastructure database, and
Wanfang database (last search was performed on December 30, 2015). In addition, a case—control
study involving 164 GC cases and 169 controls was also performed in the analysis. Statistical
analysis was performed by the software Revman5.3.

Results: A total of ten published studies and the present case—control study involving 2,844
GC and 3,983 controls were included for the meta-analysis. The analysis result indicated that
the T allele of CD14 -159C/T polymorphism did not confer risk for GC (in our study: [P=0.93];
in the meta-analysis: T vs 2N odds ratio =1.28 and 95% confidence interval (CI) =0.95-1.24,
[P=0.24]). However, we found a significant association in the recessive model (in our study: TT vs
TC+CC [P=0.04]; in the meta-analysis: TT vs TC+CC odds ratio =1.12 and 95% CI =1.01-1.26,
[P=0.04]). Furthermore, a subgroup analysis by ethnicity showed that TT genotype was
significantly associated with GC in Asian (odds ratio =1.17 and 95% CI =1.02-1.34, [P=0.02])
but not in Caucasian.

Conclusion: Our results highlight the TT genotype of CD14 -159C/T as a genetic susceptibility
factor for gastric cancer, particularly, in Asians and population-based controls.
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Introduction
Gastric cancer (GC) is one of the most common gastrointestinal cancers, with a high
cancer-related mortality worldwide.!? The progression and development of GC is a
multifactorial and multistep process, such as geographic location, life style, genetic
background, and Helicobacter pylori infection, which is a Gram-negative bacterium
and has been causally associated with gastric premalignant and malignant conditions.?
Host genetic variants are associated with the susceptibility and pathophysiology of
multiple cancers.* It is well known that chronic inflammation has been implicated in
the development of cancer. Variants of some genes involved in innate immunity have
been studied and identified as candidates for cancer effectors, especially polymorphisms
of TLR4 pathway,> including the CD14 gene.

Antigenic molecules on the surface of both Gram-positive (peptidoglycans and lipote-
ichoic acid) and Gram-negative (lipopolysaccharide, LPS) bacteria can be detected by
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many pattern recognition receptors that include Toll-like and
CD14 receptors.” It is well known that CD14 is expressed and
generated as a surface protein by monocytes/macrophages,
and CD14 binds LPS-binding protein and apoptotic cells.”
Within CD14 promoter, T allele of the polymorphism -159 C/T
[dbSNP: rs2569190] has the capability to increase the tran-
scriptional activity by lowering the affinity of the GC box for
Sp3, which is a factor that inhibits the activity of the promoter.
This enhanced transcriptional activity induced to enhance
CD14 expression and associated with higher concentrations
of soluble CD14.2 Recently, CD14 -159C/T polymorphism
has been identified to be associated with progression and

9712 colorectal

risk of multiple cancers, such as gastric cancer,
cancer,'*""* and pancreatic cancer.'

TLR4/CDI4 plays pivotal roles in LPS recognition and
downstream signal transduction pathways and LPS of intesti-
nal bacteria is involved in the progression and development of
GC. In addition, CD14 expression promoted GC cell invasion
and EMT."” CDI4 gene polymorphism, especially functional
polymorphism, may be susceptible to GC and has a certain
influence in early prediction of disease outcome.

Although several studies have tried to elucidate the
potential association of CD14 -159 C/T and the susceptibil-
ity to GC, the results were conflicting and inconclusive. %
In this study, we performed a case—control study to evalu-
ate the association between CD14 -159 C/T and the risk
of GC in a Chinese population. Based on the data from all
published studies and our study, a systemic meta-analysis
was conducted.

Participants and methods
Study participants

Since 2005, blood samples were prospectively collected
from individuals participating in a study looking at the risk
factors for GC. The CD14 -159C/T was genotyped following
apreviously described case—control study.'" The individuals
of 164 GC patients and 169 controls were derived from
a Han population in Harbin, People’s Republic of China.
DNA samples were extracted and kept at —20°C. The study
was approved by the Ethnic Committee of Harbin Medical
University. Written informed consent was obtained from each
participant according to instituted guidelines.

Search strategy and study selection

A systematic literature search strategy was performed for
articles published up until May 12, 2015, which shows the
association between CD14 -159C/T and the risk of GC.
The PubMed, Web of Science, EMBASE, Chinese National
Knowledge Infrastructure, and Wanfang databases were

searched with the combination of terms “gastric” and “CD14”
and “tumor” in combination with “polymorphism or variant
or mutation”. All articles published in English and Chinese
were included in the literature search, and a Japanese study
was excluded.'®

Studies focusing on the association of CD14 -159C/T
with the risk of GC, which met the following conditions, were
included: 1) the association of CD14 -159C/T with GC was
described in the study; 2) the individual number of controls
and GC cases were reported in the study; 3) the results of
genotype and allele were described by odds ratio (OR) and
95% confidence interval (CI) in the study; and 4) case—control
or nested case—control were included in the study.

Statistical analyses

In the case—control study, the y*-test was performed to assess
the Hardy—Weinberg equilibrium in both controls and GC
cases. Comparison of genotype and allele frequencies for
CD14 -159C/T was carried out by y*-test. Odds ratios*' and
their 95% confidence intervals (95% CI) were calculated by
SPSS13.0 (SPSS Inc., Chicago, IL, USA). For each analysis,
the results were considered statistically significant when
two-tailed P-values were <0.05.

In the meta-analysis, the association between GC risk and
CD14 -159C/T genotype was estimated under allele model,
dominant model, and recessive model.

OR with 95% CI was calculated to measure the strengths
of the associations between the risk of GC and CD14 -159C/T.
Considering the low statistical power, the significant hetero-
geneity was determined when P-values were <0.10. Fur-
thermore, heterogeneity was quantified by the inconsistency
index % calculation, which documented for the variation
within studies. Referring to Higgins’s study, >-values <25%
correspond to mild heterogeneity and ’-values >50% were
considered as large heterogeneity.? Since the test of heteroge-
neity was not significant, eleven studies were pooled accord-
ing to fixed effects model (Mantel-Haenszel), otherwise, the
random effect (RE) model was be performed.?*

Results
CDI4 -159C/T polymorphism in the

case—control

The allele and genotype frequencies of the CD14 -159C/T
are described in Table 1. The statistical significance of devia-
tion from the Hardy—Weinberg equilibrium was not seen.
Moreover, the statistical significance was not shown in the
association between allele frequency of CD14 -159 C/T
and GC. But, when the genotype frequency was compared,
the TT genotype was more frequent in GC cases than that
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Table | Genotype and allele frequencies for CD 14 -159C/T site
in case—control of gastric cancer

-159CIT Gastric cancer Controls P-value
n=164 n=169

Dominant model
Cc/C 34 47 0.13
CIT+T/T 130 122

Recessive model
C/T+CIC 107 128 0.04
TT 57 4|

Allelic frequencies
C 141 142 0.93
T 187 186

Notes: Dominant model is (TT/CT) vs CC; recessive model is TT vs (CC/CT); n is
the total number of subjects with each particular genotype.

Abbreviations: -159C/T, CD 14 gene polymorphism; CD 14, cluster of differentiation
14; C, cytosine; T, thymine.

in controls (34.8% vs 24.3%). This effect was significantly
evident in the recessive model (P=0.04). In the Chinese
population, a statistically significant association between GC
and the CD14 -159C/T polymorphism was confirmed.

Quantitative data synthesis

Furthermore, we did the meta-analysis that included
eleven case—control studies with 2,844 cases and 3,983
controls concerning the association of CD14 -159C/T
polymorphism and GC. Based on heterogeneity among the
eleven eligible studies, a RE model was performed to pool

the data of all studies for considering CD14 -159T allele
contrasts (Figure 1), a fixed effects model for CD14 -159
TT vs TC+CC (Figure 2) and a RE model for CD14 -159
TC+TT vs CC (Figure 3). No significant association was
found between CD14 -159T allele and GC risk in the meta-
analysis (OR =1.08; CI=0.86—1.35, P=0.24). Nevertheless,
the frequency of genotype TT showed a significant increase
in GC patients (OR =1.12; 95% CI =1.01-1.26, P=0.04).
The allele frequencies of CD14 -159 in the control popula-
tions were similar to other documented Chinese studies.
TT genotype frequency was associated with the risk of GC
in the Chinese study (Table 1 and Figure 2).

Subgroup analysis

In the subgroup analysis by ethnicity, based on the dominant
model (TT+TC vs CC), the OR was 1.20 (95% CI=0.87-1.66,
P=0.26) among Asians and was 0.87 (95% CI =0.73-1.05,
P=0.14) among Caucasians. Thus, both showed no associa-
tion between the -159C/T polymorphisms of the CD14 gene
and GC risk. When analyzed by the recessive model (TT vs
TC+CC), the OR was 1.17 (95% CI =0.1.02—134, P=0.02)
among Asians and was 1.04 (95% CI =0.85-1.26, P=0.71)
among Caucasians. These results suggested that TT genotype
has a 17% decreased risk of GC compared to those individuals
with the TC+CC carries in Asians.

Study or Case Control Weight Odds ratio Odds ratio
subgroup Events Total Events Total (%) M-H, random, 95% ClI M-H, random, 95% ClI
Asian

Ai 2016 (present study) 187 328 163 338 8.0 1.42 (1.05, 1.93)

Castano-Rodriguez et al’® 88 174 261 444 7.0 0.72 (0.50, 1.02) —t

Hao® 121 180 112 200 5.8 1.61 (1.06, 2.45)

Kim et al?° 539 918 569 974 11.1 1.01(0.84, 1.22) —

Li et al'” 277 450 239 474 9.1 1.57 (1.21, 2.05) _—
Wu et al' 202 408 210 420 8.8 0.98 (0.75, 1.29) _
Zhang** 89 320 175 592 8.1 0.92 (0.68, 1.24) —_—
Zhao et al*? 649 940 601 940 10.9 1.26 (1.04, 1.52) _—
Subtotal (95% Cl) 3,718 4,382 68.7 1.14 (0.96, 1.36) <>
Total events 2,152 2,330

Heterogeneity: 72=0.04; y?=22.94, df=7 (P=0.002), I*=69%

Test for overall effect: Z=1.52 (P=0.13)

Caucasian

Companioni et al*® 325 704 1,149 2,384 115 0.92 (0.78, 1.09) —

Hold1 et al® 300 654 340 778 10.4 1.09 (0.89, 1.35) —
Hold2 et al® 283 612 210 422 9.4 0.87 (0.68, 1.11) —_—
Subtotal (95% Cl) 1,970 3,584 313 0.96 (0.85, 1.09) <>

Total events 908 1,699

Heterogeneity: 72=0.00; ¥?=2.30, df=2 (P=0.32), >=13%

Test for overall effect: Z=0.66 (P=0.51)

Total (95% CI) 5,688 7,966 100 1.08 (0.95, 1.23)

Total events 3,060 4,029 r

Heterogeneity: 72=0.03; x?=30.58, df=10 (P=0.0007), 1>=67%
Test for overall effect: Z=1.17 (P=0.24)
Test for subgroup difference: x?=2.59, df=1 (P=0.11), I>=61.4%

Figure | Association of CD14 -159C/T (allele T vs 2N) and risk of gastric cancer.

05 07 1 15 2
Favors (case) Favors (control)

Abbreviations: -159C/T, CD 14 gene polymorphism; CD |4, cluster of differentiation 14; C, cytosine; Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel;

T, thymine.
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Study or Case Control Weight Odds ratio Odds ratio

subgroup Events Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI

Asian

Ai 2016 (present study) 57 164 41 169 4.6 1.66 (1.03, 2.68) —_—
Castano-Rodriguez et al® 21 87 74 222 5.5 0.64 (0.36, 1.12)

Hao* 38 90 30 100 2.8 1.71(0.94, 3.10) »
Kim et al?® 159 459 167 487 18.3 1.02(0.78, 1.33) —a—

Lietal” 95 225 81 237 7.9 1.41(0.97, 2.05) —_—

Wu et al™ 50 204 54 210 6.9 0.94 (0.60, 1.46) —_—

Zhang** 14 160 20 296 2.2 1.32(0.65, 2.70)

Zhao et al*? 212 470 187 470 17.7 1.24 (0.96, 1.61) —

Subtotal (95% ClI) 1,859 2,191 659 1.17 (1.02, 1.34) R

Total events 646 654

Heterogeneity: x?=11.35, df=7 (P=0.12), 1*=38%
Test for overall effect: Z=2.24 (P=0.02)

Caucasian

Companioni et al® 76 352 264 1,192 16.3 0.97 (0.73, 1.29) —_—

Hold1 et al® 83 327 82 389 9.7 1.27 (0.90, 1.80) —_1+—
Hold2 et al® 68 306 51 211 8.1 0.90 (0.59, 1.36) _—
Subtotal (95% ClI) 985 1,792 341 1.04 (0.85, 1.26) i

Total events 227 397

Heterogeneity: »?=2.03, df=2 (P=0.36), I>=1%
Test for overall effect: Z=0.37 (P=0.71)

Total (95% CI) 2,844 3,983 100 1.12 (1.01, 1.26) <>

Total events 873 1,051

Heterogeneity: y2=14.37, df=10 (P=0.16), 1>=30% t f : :
Test for overall effect: Z=2.05 (P=0.04) 05 07 1 1.5 2
Test for subgroup difference: x2=0.96, df=1 (P=0.33), I>=0% Favors (case) Favors (control)

Figure 2 Meta-analysis of association between CD 4 -159C/T polymorphism and susceptibility to gastric cancer under dominant model.
Abbreviations: -159C/T, CD 14 gene polymorphism; CD |4, cluster of differentiation 14; C, cytosine; Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel;
T, thymine.

Study or Case Control Weight Odds ratio Odds ratio

subgroup Events Total Events Total (%) M-H, random, 95% CI M-H, random, 95% CI

Asian

Ai 2016 (present study) 130 164 122 169 8.3 1.47 (0.89, 2.44) O e
Castano-Rodriguez et al'® 67 87 187 222 6.9 0.63 (0.34, 1.16) -

Hao® 83 90 82 100 4.2 2.60 (1.03, 6.56) —_—
Kim et al® 380 459 402 487 107 1.02 (0.73, 1.42) —_—

Lietal” 182 225 158 237 9.3 2.12(1.38, 3.25) e
Wu et al' 152 204 166 210 8.9 0.77 (0.49, 1.22) B —

Zhang* 75 160 155 296 10.0 0.80 (0.55, 1.18) B

Zhao et al*? 437 470 414 470 9.0 1.79 (1.14, 2.81) e
Subtotal (95% CI) 1,859 2,191 67.3  1.20 (0.87, 1.66) B

Total events 1,506 1,686

Heterogeneity: 72=0.15; y?=25.85, df=7 (P=0.0005), I>=73%
Test for overall effect: Z=1.12 (P=0.26)

Caucasian

Companioni et al® 249 352 885 1,192 11.8 0.84 (0.64, 1.09) —_—
Hold1 et al® 217 327 258 389 111 1.00 (0.73, 1.37) _
Hold2 et al® 215 306 159 211 938 0.77 (0.52, 1.15) I
Subtotal (95% CI) 985 1,792 32.7 0.87 (0.73, 1.05) =

Total events 681 1,302

Heterogeneity: 72=0.00; y?=1.20, df=2 (P=0.55), I>=0%
Test for overall effect: Z=1.46 (P=0.14)

Total (95% ClI) 2,844 3,983 100 1.08 (0.86, 1.35)
Total events 2,187 2,988 X . X )

Heterogeneity: 7=0.10; y?=32.41, df=10 (P=0.0003), /?=69% 0'5 0'7 1' 175 é
Test for overall effect: Z=0.64 (P=0.52) F . . E . trol
Test for subgroup difference: y?=2.85, df=1 (P=0.09), 1>=64.9% avors (case) avors (control)

Figure 3 Meta-analysis of association between CD 14 -159C/T polymorphism and susceptibility to gastric cancer under recessive model.
Abbreviations: -159C/T, CD 14 gene polymorphism; CD |4, cluster of differentiation 14; C, cytosine; Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel;
T, thymine.
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Figure 4 Funnel plot for publication bias in selection of studies on the CDI4
-159C/T polymorphism (recessive model).

Abbreviations: -159C/T, CD14 gene polymorphism; CD14, cluster of differentiation
14; C, cytosine; T, thymine; SE, standard error; OR, odds ratio.

Publication bias

Publication bias was performed by using the funnel plot
(Figure 4). The result showed that there was no publication
bias by Begg’s test of STATA (P=0.761).

Discussion

Recently, accumulating evidence suggested that CD14
plays a pivotal role in GC, especially associated with
LPS-induced immune activation. Based on the well-known
function of the CD14 -159C/T polymorphism, research-
ers found that the polymorphism was associated with the
development of H. pylori-induced premalignant gastric
changes, which play a key role in assessing their relevance
to GC.% Therefore, CD14 -159C/T polymorphism as a
functional one in the CD14 promoter may be associated
with GC susceptibility.

Several studies®?*?” have tried to elucidate the potential
association of CD14 -159 C/T, but the result of association
between CD14 -159 C/T and the risk of GC was conflicting
and inconclusive. In the current case—control study and the
meta-analysis, we examined the association between a func-
tional polymorphism, CD14 -159 C/T, and the risk of GC
because of inconsistent reports in individual studies. Until
now, this is the most updated meta-analysis including all
data related to the association between the CD14 -159 C/T
polymorphism and the risk of GC. In the current case—control
study and meta-analysis, comparisons of alleles and geno-
types were analyzed between GC patients and controls. The
combined results revealed a significant association between
TT genotype of CD14 -159C/T and GC risk.

The ethnicity could influence the association between
CD14 -159 C/T and GC because of different genetic back-
grounds. In the meta-analysis, the data were stratified by
ethnicity. For Asians, the result displays that TT carriers
have 17% increased risk of GC compared with those indi-
viduals carrying CC and CT (P=0.02). But for Caucasians,
the association between the CD14 -159 C/T polymorphism
and GC risk was not identified in any models.

In all acquired risk factors for GC pathogenesis, H. pylori
is the most important one. LPS of H. pylori could bind
CD14 and mediate cross-talking with Toll-like receptors to
active innate immunity.”® According to a number of studies,
the CD14 -159C/T T allele is observed to increase sCD14
production.?’ Furthermore, H. pylori enhances gastric mucosal
inflammation in individuals carrying the -159 C/T T allele, and
the level of sCD14 may be an indicator for the inflammation
induced by H. pylori**3' Consistent with the above results, a
multiplicative joint effect between TT genotype of -159 C/T and
H. pylori infection induced significantly higher sCD14 in GC
than controls.” Those pooled results indicated that the -159 C/T
may be a risk factor for GC in H. pylori individuals and may
play a role in the outcome of H. pylori infection, especially in
the development of GC. In a meta-analysis, Wang et al found
that the CD14 -159 T/C SNP may increase the risk of GC in
individuals with H. pylori infection.® We did not stratify the data
by H. pylori infection because only two studies were included.
More studies were needed for H. pylori factorial analysis.

Limitations

There are some limitations in our meta-analysis. First, the
evaluation of potential interactions was not conducted due
to the lack of original data. Second, control samples were
selected from patients in hospital, who might have a diges-
tive tract disease and correspond to a potentially incremental
risk. Third, many environmental and other genetic factors
may affect the risk of gastric tumor, for example, H. pylori.
We did not however analyze the subgroup based on H. pylori
factor because of the sample scale. Next, large sample scale
should be studied for H. pylori subgroup analysis.

In conclusion, the above evidence suggests that
CD14 -159C/T polymorphism may be associated with the risk
of GC, and this genetic variant may increase the risk of GC.
More unbiased and well-designed studies with larger sample
size should be performed to further evaluate the associations.
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