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Abstract: Objectives: To investigate the association between the CDKN2B-AS rs4977574 polymorphism and coro-
nary heart disease. Methods: We performed a computerized comprehensive search on PubMed, Embase, OVID,
Web of Science, CNKI, and Wan Fang databases up to December of 2016. Two of the authors individually extracted
study data and assessed the study quality using NOS scale. Odds ratios (ORs) and 95% confidence intervals (Cls)
were combined for evaluation using a random effect model or fixed effect model according to study heterogeneity.
Results: There were totally twenty case-control studies of 51,522 patients and 73,230 healthy controls included.
Significant associations were found between CDKN2B-AS rs4977574 polymorphism and CHD in overall population
(OR =1.26,95% Cl = 1.21-1.32, p<0.001, I> = 79.2%). In subgroup analysis by ethnicity, we found significant asso-
ciation between the CDKN2B-AS rs4977574 polymorphism and CHD risk in both Asian (OR = 1.28, 95% Cl = 1.19-
1.38, I? = 68.7%) and Caucasian (OR = 1.25, 95% Cl = 1.18-1.32, I> = 85.9%). Sensitivity analysis did not indicate
any meaningful alternation in the odds ratios. The Begg's funnel plot was used to assess the publication bias, show-
ing no evidence of publication bias visually. Conclusion: The rs4977574 polymorphism in the CDKN2B-AS gene has
susceptibility to CHD in Asians as well as Caucasians, indicating that the rs4977574 polymorphism of COKN2B-AS

gene may contribute to the pathogenesis of CHD.
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Introduction

Coronary heart disease (CHD), occupies the
most important cause of mortality and morbid-
ity worldwide [1]. It presents as a complex traits
disease that includes asymptomatic myocardi-
al ischemia, angina, myocardial infarction, isch-
emic cardiomyopathy and sudden cardiac
death. CHD has been proved to be associated
with hypertension, diabetes mellitus, hyperlip-
idemia and smoking. Actually, CHD is a polygen-
ic disease resulting from complicated interac-
tions between multiple genes and environmen-
tal exposures [2, 3].

It has been estimated that in the susceptibility
to coronary heart disease, heritable factors
account for 30%~60% in the inter-individual
variation [4]. Despite extensive exploration of
various genes, strong evidence of a molecular

genetic association with angina pectoris or
myocardial infarction remains to be obtained.
Thus, in order to provide better measures for
CHD. risk assessment as well as prevention
and treatment, we urge to identify the underly-
ing genetic architecture of CHD.

More than 400 genes have been revealed to be
associated with the incidence, pathogenesis,
and progression of CHD [5]. Recently nine sin-
gle nucleotide polymorphisms were indicated
by GWAS to be associated with CHD in Cau-
casians [6, 7]. These SNPs were rs4977574 of
the CDKN2A/CDKN2B gene, rs10953541 of
the BCAP-29 gene, rs1122608 of the LDLR
gene, rs12190287 of the TCF21 gene, rs1241-
3409 of the CNNM-2 gene, rs1412444 of the
LIPA gene, rs1746048 of the CXCL-12 gene,
rs3798220 of the LPA gene, and rs579459 of
the ABO gene.
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CDKN2B-AS gene is located in 9p21.3 region
which is also called the “9p21.3 CHD risk inter-
val”. Just as its name implies, this 58-kb region
containing multiple genetic variants can cause
linkage disequilibrium, which is considered to
be the most important locus in the pathogene-
sis of coronary heart disease [8]. CDKN2B-AS
is also named antisense non-coding RNA in
the INK4 locus (ANRIL) that locates within the
CDKN2A-CDKN2B gene cluster [9-11]. Through
immunologic technology, we can detect differ-
ential expression of CDKN2B-AS gene in a vari-
ety of tissues, especially in coronary smooth
muscle cells (SMCs) and vascular endothelial
cells [12-15]. As a result, the proliferation of
coronary SMCs and vascular endothelial cells
are influenced by alternation of CDKN2B-AS
expression [16]. CDKN2B-AS may be a promis-
ing biomarker for assessing the risk of athero-
sclerosis and coronary heart diseases [17].

To date, there has been no GWAS studying the
association between CDKN2B-AS rs4977574
polymorphism and the risk of CHD in Asians.
For the past three years, many case-control
designed studies [18-26] have investigated the
association between the CDKN2B-AS polymor-
phism and CHD susceptibility in Asians and
Caucasians but because of the low statistical
power and small sample size of individual stud-
ies, the consolidated result is still controversial.
So we conducted the present meta-analysis to:
validate the association between rs4977574
and CHD in Caucasians and evaluate whether
the association exists in Asians.

Methods

We reported our meta-analysis according to
MOOSE proposal [27].

Search strategy

We conducted a systematic computerized sear-
ch of literature to identify relevant English arti-
cles in PubMed, Embase, OVID, Web of Science,
CNKI, and Wan Fang databases up to December
of 2016, combined with a manual search of ref-
erence lists from identified articles. For the lit-
erature search, the following combination of
medical subject headings or suitable key words
was used: coronary heart disease, ischemic
heart disease, myocardial infarction, coronary
artery disease or angina pectoris and CDKN2B-
AS or rs4977574 and polymorphism. We have
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also searched individually to discover possible
eligible studies containing in the references of
review articles and of all the obtained case-
control studies.

Selection and exclusion criteria

To elaborate the selection for studies obtained
in this meta-analysis, the inclusion criteria were
pre-established: 1) case-control designed stud-
ies; 2) studies evaluated the association of the
CDKN2B-AS rs4977574 polymorphism and sus-
ceptibility to CHD; 3) studies that provided suf-
ficient data to calculate odds ratios and 95%
confidential intervals for extraction. The criteria
for exclusion were: 1) studies that gave too lim-
ited data for extraction; 2) abstracts-only arti-
cles, reviews, meta-analysis and unpublished
studies; 3) inclusion of data duplicated in other
studies.

Data extraction

Two of the authors (Y.F. Jiang M.D. and M. Chen
M.D.) individually extracted all useful data of
each study involving in this meta-analysis. Con-
flicts were discussed with a third investigator
(Y.F. Zhou PhD.). Extraction of study data inclu-
des: first author; publication year; country of
the work established, number of patients and
control individuals; ethnicities, genotyping me-
thod, population-based, odds ratios(OR) and
95% confidential intervals (Cl). We made attem-
pts to contact the original authors for detailed
information if the data were incomplete or
missing in the publication. Study quality was
evaluated according to the 9-point Newcastle-
Ottawa Scale (NOS) [28].

Statistical analysis

We evaluate the strength of the associations
between CDKN2B-AS rs4977574 polymorph-
ism and susceptibility to CHD by combining
odds ratios (OR) and 95% confidence intervals
(95% Cl) under a fixed or randomized effect
model according to the quantification of the
heterogeneity calculated with the I? test. I
ranges between O to 100% and represents the
extent of inter-study heterogeneity. A random
effect model for pooled analysis should be
adopted when 1?2 > 50% indicating heterogene-
ity among studies. Otherwise the fixed effect
model should be used. Sensitivity analysis was
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Table 1. Characteristics of the studies included for meta-analysis

Author Year  Country  Ethnicity Source of Genotyping Cases Controls -Pa- Risk Stu_dy HWE
control method tients allele  design (Y/N)
Cao [18] 2016 China Asian Hospital-based PCR-RFLP 565 541 CHD G Case-control 8 Y
AbdulAzeez [19] 2016 Saudi Arabia Asian Hospital-based TagMan 250 252 CHD G  Case-control 7 Y
Zheng [20] 2016 us Caucasian Population-based TagMan 1560 1751 Mi G Case-control 8 Y
Tang [21] 2016 China Asian Hospital-based TagMan 289 338 CHD G  Case-control 8 Y
Matsuoka [22] 2015 Japan Asian Hospital-based RT-PCR 1822 2284 Mi G Case-control 8 Y
Hindy [23] 2014  Sweden Caucasian Population-based  TagMan 3164 20785 CHD G  Case-control 8 Y
Wang [24] 2014 China Asian Population-based ~ TagMan 2365 2678 Ml G  Case-control 8 Y
Shanker [25] 2014 India Asian Population-based TagMan 1034 1034 CHD G  Case-control 8 Y
Huang [26] 2014 China Asian Hospital-based RT-PCR 590 482 CHD G Case-control 8 Y
Lee [29] 2013 Korea Asian Population-based  Affymetrix 2293 4302 CHD G Case-control 8 Y
Tragante [30] 2013 Netherlands Caucasian Population-based TagMan 3788 2015 CHD G Case-control 8 Y
Lin [31] 2012 China Asian Hospital-based PCR-RFLP 142 192 Mi G  Case-control 7 Y
Qi [32] 2011 us Caucasian  Hospital-based TagMan 1989 2096 Mi G Case-control 8 Y
Peden1 [33] 2011 UK Caucasian  Hospital-based Illumina 8424 7268 CHD G Case-control 8 Y
Peden2 [33] 2011 UK Asian Hospital-based Illumina 6996 7794 CHD G Case-control 8 Y
Erdmann [34] 2011 Germany Caucasian Population-based RT-PCR 1157 1748 CHD G  Case-control 8 Y
Saade [35] 2011 Lebanon Asian Hospital-based Illumina 1524 425 CHD G  Case-control 8 Y
Davies [36] 2010 Canada Caucasian  Hospital-based Affymetrix 3323 2319 CHD G Case-control 8 Y
Kathiresan [37] 2009 us Caucasian  Hospital-based Affymetrix 2967 3075 M G  Case-control 8 Y
Helgadottir [38] 2007 Iceland Caucasian Population-based Illumina 4479 7269 Mi G  Case-control 8 Y
Samani [39] 2007 UK Caucasian Population-based  Affymetrix 2801 4582 CHD G Case-control 8 Y

Case-control design was used in all the included studies. year = publication year; NOS = Newcastle-Ottawa scale; HWE = Hardy-Weinberg equilibrium, CHD = coronary
heart disease, Ml = myocardial infarction.

s Results
= 225 of records identified through 0 of additional records identified
g database searching through other sources
£ Study characteristics
2 ! !
l 182 of records after duplicates removed | The SearCh Of the SIX data'
- bases identified 225 recor-
- l ds in total. After removing
§ l 64 of records screened I_.I 25 of records excluded duplicated studies, there
A ’
@ 1 were 182 studies left for
- - - screening and 25 of records
E‘ 39 of full-text articles 19 of full-text articles excluded, with .
= assessed for eligibility —*| reasons: were excluded. 39 studies
o ’;":“f;v’;?:ffg‘"*’ were read by full-text, and
=] ™ .
l Not relevant to rs4977574(n=3) 19 of full-text articles were
NetislevantiolChiD(nes) excluded, including 6 meta-
20 of studies included in . .
- qualitative synthesis (meta- analyseS, 6 reviews, 3 arti-
E analysis) ; - cles not relevant to rs497-
] Figure 1. The flow diagram of the X
= study selection and exclusion. 7574 and 4 articles not rel-

evant to CHD. There were
eventually twenty studies

performed by combining ORs repeatedly with
omission of each study to identify potential
alternation of the overall meta result. We have
also investigated publication bias vias calculat-
ing Begg’'s and Egger’s test and drawing Begg's
funnel plot. P > 0.05 was considered that there
was no statistically significant bias of publica-
tion. Meta-analysis was performed using Stata
version 14.0 (Stata Corporation, USA).
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[18-26, 29-39] of 51,522 cases and 73,230
controls eligible for this meta-analysis on the
relationship between CDKN2B-AS gene rs497-
7574 polymorphism and CHD. All of these arti-
cles were published in English. The sample
sizes ranged from 334 to 23,949 of all eligible
studies. The races of the included studies were
Asian (n = 11) and Caucasian (n = 10). (Peden’s
study included different stages of Asian and
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Study
ID

Cao (2016)
AbdulAzeez (2016)
Zheng (2016)
Tang (2016)
Matsuoka (2015)
Hindy (2014)
Wang (2014)
Shanker (2014)
Huang (2014)

Lee (2013)
Tragante (2013)
Lin (2012)

Qi (2011)

Pedenl (2011)
Peden2 (2011)
Erdmann (2011)
Saade (2011)
Davies (2010)
Kathiresan (2009)
Helgadottir (2007)
Samani (2007)
Overall (I-squared = 79.2%, p = 0.000)

NOTE: Weights are from random effects analysis

%o

OR (95% CI) Weight
—-o-:— 1.23 (1.00, 1.50)  2.88
Lo 1.35(1.05,1.75)  1.81
DU 1.08(1.03, 1.14)  6.97
- 1.17 (1.00, 1.37)  4.00
—_— 1.37(1.15, 1.61)  3.18
-~ : 1.16 (1.10, 1.22)  6.87
S 1.50 (131, 1.72)  3.61
| ————> 182(141,233) 117
—_— 1.48(1.25,1.75)  2.88
B 1.26 (1.16, 1.36)  5.97
— 1.37(1.25,151) 524
-— 1.02(0.89, 1.19)  4.76
—— 1.16 (1.05,127)  5.73
5 1.25(1.19, 1.31)  6.87
= : 1.16 (1.10,1.22)  6.87
— 124 (1.11,1.38)  5.11
— 1.38(1.01,1.90)  1.23
| 1.46 (1.35,1.57)  5.73
—— 125 (1.16,1.34)  6.22
— 126 (1.19,1.33)  6.67
- 1.35(1.26, 1.44)  6.22
<> 1.26 (1.21,1.31)  100.00
1
1

I I
0 S

I
2

Figure 2. Forest plot from the meta-analysis on the association of CDKN2B-AS rs4977574 polymorphism and CHD
risk in allele model (G vs A allele distribution frequency of CDKN2B-AS gene rs4977574 polymorphism). CHD =
coronary heart disease, Cl = confidence interval, OR = odds ratio.

Caucasian, so we divided it into two parts for
meta-analysis and subgroup analysis). All the
included studies fitted in with the HWE test.
The NOS scores of all eligible studies in our
meta-analysis were higher than 6 points, repre-
senting a good study quality. Characteristics of
the studies included for meta-analysis are
shown in Table 1. Figure 1 shows the complete
procedure of the study selection and exclu-
sion.

Quantitative synthesis

Combining the 20 included studies on the asso-
ciation between the CDKN2B-AS gene rs4977-
574 polymorphism and susceptibility to CHD
provided 51,522 patients and 73,230 controls
for this meta-analysis. To analyze the whole
datasets, a randomized effect model was used
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to perform the pooled analysis regarding to |2 >
50%. A significant increased risk of CHD was
found to be related to the CDKN2B-AS gene
rs4977574 polymorphism in overall population
(OR = 1.26; 95% Cl = 1.21 to 1.32; p<0.001; I
= 79.2%). The forest plot is shown in Figure 2.

The analyses above found noticeable heteroge-
neity according to I? > 50%. Therefore, we con-
ducted stratified analyses to explore the source
of heterogeneity. In subgroup analysis by eth-
nicity, we found significant association between
the CDKN2B-AS rs4977574 polymorphism and
CHD risk in both Asian (OR = 1.28, 95% ClI =
1.19-1.38) and Caucasian (OR = 1.25, 95% Cl
= 1.18-1.32). A randomized effect model was
used to perform this pooled analysis regarding
to I> > 50%. Figure 3 shows the forest plot of
subgroup meta-analysis result of ethnicity. We
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Study %
ID OR (95% CI) Weight
Asian :
Cao (2016) s 1.23(1.00,1.50)  2.88
AbdulAzeez (2016) —4- 1.35(1.05, 1.75) 1.81
Tang (2016) —_— 1.17 (1.00, 1.37)  4.00
Matsuoka (2015) —|=— 1.37(1.15,1.61)  3.18
Wang (2014) | — 1.50(1.31, 1.72)  3.61
Shanker (2014) 1 ——> 1.82(1.41,2.33) 1.17
Huang (2014) —_— 1.48 (1.25,1.75)  2.88
Lee (2013) —— 1.26 (1.16, 1.36)  5.97
Lin (2012) — | 1.02(0.89,1.19) 4.76
Peden2 (2011) - 1.16 (1.10, 1.22)  6.87
Saade (2011) — 138(1.01,1.90) 123
Subtotal (I-squared = 68.7%, p = 0.000) <> 1.28(1.19,1.38)  38.37
I
Caucasian :
Zheng (2016) -~ 1.08 (1.03,1.14)  6.97
Hindy (2014) - 1.16(1.10, 1.22)  6.87
Tragante (2013) —— 1.37(1.25,1.51) 5.24
Qi (2011) —_ 1.16 (1.05,1.27)  5.73
Pedenl (2011) o 1.25(1.19,1.31)  6.87
Erdmann (2011) —_—— 1.24 (1.11,1.38)  5.11
Davies (2010) | —— 1.46 (1.35,1.57)  5.73
Kathiresan (2009) —— 1.25(1.16,1.34)  6.22
Helgadottir (2007) - 1.26(1.19, 1.33)  6.67
Samani (2007) —— 1.35(1.26,1.44)  6.22
Subtotal (I-squared = 85.9%, p=0.000) <> 1.25(1.18,1.32) 61.63
I
Overall (I-squared = 79.2%, p = 0.000) <> 1.26 (1.21, 1.31) 100.00
I
NOTE: Weights are from random effects analysis '
| |

0 o)

|
2

Figure 3. Subgroup meta-analysis by ethnicity of the relationship between CDKN2B-AS rs4977574 polymorphism
and CHD risk in allele model. CHD = coronary heart disease, Cl = confidence interval, OR = odds ratio.

have also performed subgroup analysis accord-
ing to source of control, sample size and geno-
typing method. The detailed information is pre-
sented in Table 2. When processing the sub-
group analysis by sample size, no significant
association was found between CDKN2B-AS
rs4977574 polymorphism and CHD risk in
sample size <1000 group. There were only 3
studies [19, 21, 31] included in this subgroup
analysis and the overall and other subgroup
analysis result consists with each other. Based
on this, we concluded that the result of sub-
group analysis of sample size <1000 was due
to small sample effect. Moreover, after elimi-
nating these three studies with small sample
size, the I? value for studies with sample size
>1000 decreased to 44.3%, which confirmed

12990

that small sample size was the main source of
heterogeneity.

Sensitivity analysis

We conducted the sensitivity analysis to dis-
cover whether the omission of each study will
alter the pooled odds ratios quantitatively. As is
shown in Figure 4, no altered results showed
after the individual study was omitted, which
provided reliable evidence to prove the incre-
ased risk of the CDKN2B-AS rs4977574 poly-
morphism to CHD susceptibility (Figure 4).

Publication bias
When performing a meta-analysis, publication

bias is no doubtfully a common problem to be
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Table 2. Subgroup analysis of association between rs4977574 polymorphism and CHD

Subgroup Number Oddsratio 95% confidential interval P value 12 (%)
Total 21 1.26 (1.21, 1.32) <0.001 79.2
Ethnicity Asian 11 1.28 (1.19, 1.38) <0.001 68.7
Caucasian 10 1.25 (1.18, 1.32) <0.001 85.9

Source of control HB 12 1.25 (1.18, 1.32) <0.001 71.3
PB 9 1.28 (1.19, 1.37) <0.001 85.9

Sample size >1000 18 1.28 (1.22,1.33) <0.001 44.3
<1000 3 1.13 (0.97, 1.29) 0.17 80.8

Genotyping method Tagman 13 1.27 (1.24, 1.33) <0.001 70.9
Non-Tagman 8 1.25 (1.15, 1.35) <0.001 81.5

HB represents for hospital-based; and PB, population-based.

Meta—analysis estimates, given named study is omitted

Lower CI Limit O Estimate Upper CI Limit

Cao (2016)
AbdulAzeez (2016)
Zheng (2016)
Tang (2016)
Matsuoka (2015)
Hindy (2014)
Wang (2014)
Shanker (2014)
Huang (2014)
Lee (2013)
Tragante (2013)
Lin (2012)

Qi (2011)

Pedenl (2011)
Peden2 (2011)
Erdmann (2011)
Saade (2011)
Davies (2010)
Kathiresan (2009)
Helgadottir (2007)
Samani (2007)

1.21 1.23 1.28 134 135

Figure 4. Sensitivity analysis of the pooled OR coefficients on the relationship
between CDKN2B-AS rs4977574 polymorphism and CHD risk. CHD = coronary
heart disease, Cl = confidence interval, OR = odds ratio.

Begg’s funnel plot with pseudo 95% confidence limits

In(OR)

0 .05 .1 15
s.e. of: In(OR)

Figure 5. Begg’s funnel plot with pseudo 95% confidence limits in allele model.
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addressed. In our meta-
analysis, we calculated Be-
gg’s test as well as Egger’s
test and drew the Begg's
funnel plot to assess the
publication bias. Visually
from the Begg's funnel plot
(Figure 5), we could see all
the twenty studies were
symmetrically distributed
on the two sides which indi-
cated that the publication
bias was acceptable in our
meta-analysis (Begg, p =
0.12; Egger, p = 0.06, all
values of p > 0.05).

Discussion

Coronary heart disease is
playing a progressively vital
role in people’s mortality
and mobility. The drug and
interventional treatment of
CHD is still the hot spot.
However, the genetic the-
rapy of CHD remains large-
ly unknown. The CDKN2B-
AS gene, located nearby
the CDKN2B-CDKN2A ge-
ne cluster of chromosome
9p21, can result in the epi-
genetic silencing of other
genes of this cluster by pro-
ducing a functional RNA
molecule. The mechanism
is that the RNA molecule
will interact with polycomb
repressive complex-1 and
-2. As CDKN2B-AS gene is

Int J Clin Exp Med 2017;10(9):12986-12994
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widely expressed in coronary SMCs and vascu-
lar endothelial cells, we have strong reasons to
doubt that there may be a significant genetic
susceptibility locus in this region and is associ-
ated with high risk of cardiovascular disease.

In previous large-scale analysis of GWAS in
Caucasians, a CHD-associated locus at chro-
mosome 9p21, a region containing the anti-
sense non-coding RNA in the INK4 locus
(ANRIL, also called CDKN2B-AS) was identified
[34, 36, 37, 39]. However, there has been no
large GWAS studying the association between
CDKN2B-AS rs4977574 polymorphism and the
risk of CHD in Asians. Recently, many case-con-
trol designed studies have investigated the
association between the CDKN2B-AS polymor-
phism and CHD susceptibility in Asians and
Caucasians but because of the low statistical
power and small sample size of individual stud-
ies, the consolidated result is still controversial.
So we conducted the present meta-analysis to:
(1) verify the association between rs4977574
and CHD in Caucasians; (2) evaluate whether
the association exists in Asians.

The present meta-analysis included 20 studies
with a sum of 51,522 cases and 73,230 heal-
thy controls. Significant associations were fou-
nd between CDKN2B-AS rs4977574 polymor-
phism and CHD in overall population (OR =
1.26; 95% Cl = 1.21 to 1.32; p<0.001; I? =
79.2%). However, we found significant hetero-
geneity among ORs in the pooled analysis.
Possible factors underlying this high heteroge-
neity may include ethnicity, age, gender, source
of control, sample size and genotyping method.
In subgroup analysis by ethnicity, we found sig-
nificant association between the CDKN2B-AS
rs4977574 polymorphism and CHD risk in bo-
th Asian (OR = 1.28, 95% Cl = 1.19-1.38) and
Caucasian (OR =1.25, 95% Cl = 1.18-1.32). No
differences were detected after source of con-
trol, genotyping method subgroup analyses.
The only difference of subgroup analysis of
sample size <1000 may not be meaningful due
to small sample size effect. Gender and age dif-
ferences were also considered; however, due to
the lack of reported data, we could not perform
this analysis.

For publication bias analysis, Begg's test,
Egger’s test and a Begg’s funnel plot was used
for assessment. Visually from the Begg’s funnel
plot (Figure 5), we could see all the twenty stud-
ies were symmetrically distributed on the two
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sides which indicated that the publication bias
was acceptable in our meta-analysis (Begg, p =
0.12; Egger, p = 0.06; all values of p > 0.05).
Based on these, our conclusion of meta-analy-
sis is reliable.

Yet the underlying mechanism of CDKN2B-AS
rs4977574 polymorphism to increase suscepti-
bility to CHD is unclear. More animal trials
should be carried out to study the specified
pathway or gene expression of CDKN2B-AS
rs4977574 polymorphism to CHD. As an anti-
sense non-coding RNA in the INK4 locus, it
could be a promising loci for genetic therapy in
the clinical management of CHD in the future.

Compared to another meta-analysis [26] of
eleven studies (nine studies on Caucasian, two
studies on Asian), we included eight more stud-
ies on Asian. So our meta-analysis could pro-
vide other researchers with a comprehensive
and improved perspective on the association
between the CDKN2B-AS gene rs4977574
polymorphism and CHD. The conformation to
HWE and relatively large sample size has
strengthened our meta-analysis, but some limi-
tations do exist. First, all of the 20 studies
included in this meta-analysis were written in
English, so studies in other languages and pos-
sible unpublished articles did not attend this
meta-analysis, which may cause selection bias.
Second, there were no studies including
Africans. Third, the genetic susceptibility may
also depend on the coincidence of several gene
polymorphisms acting together, which may
influence the results.

Conclusion

By performing this meta-analysis, we finally
concluded that the rs4977574 polymorphism
in the CDKN2B-AS gene significantly increa-
ses the risk of CHD, which indicates that the
rs4977574 polymorphism of CDKN2B-AS gene
may contribute to the pathogenesis of CHD. As
an antisense non-coding RNA in the INK4 locus,
it could be a promising loci for genetic therapy
in the clinical management of CHD in the future
and more case-control studies need to be car-
ried out to further validate the conclusion of
this meta-analysis.
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