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Abstract

Objective: A great number of studies regarding the associations between [L-1B-511, IL-1B+3954 and IL-TRN VNTR
polymorphisms within the IL-Tgene cluster and coronary heart disease (CHD) have been published. However, results have
been inconsistent. In this study, a meta-analysis was performed to investigate the associations.

Methods: Published literature from PubMed and Embase databases were searched for eligible publications. Pooled odds
ratios (ORs) with 95% confidence intervals (Cls) were calculated using random- or fixed- effect model.

Results: Thirteen studies (3,219 cases/2,445 controls) for IL-1B-511 polymorphism, nine studies (1,828 cases/1,818 controls)
for IL-1B+3954 polymorphism and twelve studies (2,987 cases/ 2,208 controls) for IL-TRN VNTR polymorphism were included
in this meta analysis. The results indicated that both /L-1B-511 and IL-1B+3954 polymorphisms were not associated with CHD
risk (IL-1B-511 T vs. C: OR=0.98, 95%Cl| 0.87-1.09; IL-1B+3954 T vs. C: OR=1.06, 95%CI 0.95-1.19). Similarly, there was no
association between IL-TRN VNTR polymorphism and CHD risk (*2 vs. L: OR=1.00, 95%CI 0.85-1.17).

Conclusions: This meta-analysis suggested that there were no associations between IL-1 gene cluster polymorphisms and

CHD.
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Introduction

Coronary artery disease (CHD) is the most common form of
cardiovascular disease which remains the leading cause of
mortality and morbidity worldwide [1]. CHD accounts for 7.3
million death in 2008 [2]. CHD is an extremely complex and
multifactorial disease, which is attributed to multiple genetic and
environment factors and their interactions.

It is well known that atherosclerosis is the underlying pathology
of CHD through a slowly progressing lesion formation and
luminal narrowing of arteries [3]. Growing evidence has suggested
that inflammation plays an important role in the initiation and
progression of atherosclerosis, which is recognized as a progressive
inflammatory disorder [3-5]. The adventitial inflammation of
advanced plaques can be attributed to the release of some
enzymes, cytokines and chemokines [3,6]. Interleukin-1 (IL-1)
family is a critical mediator of inflammatory response with two
agonists (IL-lo. and IL-1P) and one antagonist (Interleukin-1
Receptor antagonist: IL-1Ra) [7]. The IL-1 gene cluster, located
within 430 kb region on chromosome 2 (2q13-21), contains IL-14,
IL-1B and IL-IRN (encoding IL-la, IL-1B and IL-1Ra, respec-
tively) genes [8]. Three single nucleotide polymorphisms (SNPs) of
the IL-1 gene cluster have been most frequently studied in relation
to CHD risk: one SNP at promoter position —511 C/T and
another one in exon 5 at position +3954 C/T of the IL-1B gene
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and a variable number of tandem repeats (VNTR) of 86 bp
polymorphism in intron 2 of IL-1RN gene [9,10], which generates
a short allele with two repeats (/L-7RN*2) and long alleles with
three to six repeats (IL-IRN L) [10].

To date, a great number of studies regarding the associations
between IL-1 gene cluster polymorphisms and CHD risk have
been published. However, results have been inconsistent [11-29].
Chen et al performed a meta-analysis in Chinese to investigate the
assocliations between /L-1 gene polymorphisms and CHD in 2000
[30] and only seven papers were included in that meta-analysis. In
addition, it did not investigate the relationship between [L-
1B+3954 polymorphism and CHD risk. Therefore, in this study,
we performed a meta-analysis to further clarify the associations
between IL-1B-511, IL-1B+5954 and IL-1IRN VNTR polymor-
phisms and CHD risk.

Materials and Methods

Literature and search strategy

The PubMed and Embase database searches were performed to
identify all eligible articles. The search strategy involved the use of
combination of the following key words: (Interleukin-1 or IL-1)
and (variant or variation or polymorphism) and (coronary disease
or coronary heart disease or coronary artery disease or myocardial
infarct or ischemic heart disease or CHD or IHD or MI or
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cardiovascular disease or heart discase OR angina). The
publication languages were restricted to English and Chinese.
The reference lists of retrieved articles were hand-searched. If
more than one article was published using the same study data,
only the study with the largest sample size was included. The
literature search was updated on April 20, 2012.

Inclusion criteria and data extraction

Studies were included in the analysis if they met the following
inclusion criteria: (1) a case-control or cohort study; (2) evaluating
the associations of IL-1 genetic polymorphisms (include IL-1B-
511, IL-1B+3954 or IL-IRN VNTR) with CHD risk; and (3)
providing sufficient data for calculation of an odds ratio (OR) with
95% confidence interval (CI). The following information was
extracted from each study: (1) name of first author; (2) year of
publication; (3) country of origin; (4) ethnicity of the study
population; (5) source of controls (population- or hospital-based);
(6) sample size of cases and controls; (7) cardiovascular end point;
(8) gender distribution and mean age of subjects in cases and
controls; (9) genotype distributions in cases and controls; and (10) p
value for the test of Hardy—Weinberg equilibrium (HWE) in
controls. Two authors independently assessed the articles for
compliance with the inclusion criteria, and disagreement was
followed by discussion until consensus was reached.

Statistical analysis

The associations between [IL-1 genetic polymorphisms and
CHD risk were estimated by calculating pooled ORs and 95%CI
under multiplicative, co-dominant, dominant, and recessive
genetic models, respectively. The significance of pooled ORs was
determined by £ tests (p<<0.05 was considered statistically
significant). A Q test was performed to evaluate whether the
heterogeneity existed. A random- (DerSimonian-Laird method)
[31] or fixed- (Mantel-Haenszel method) [32] effects model was
used to calculate the pooled ORs in the presence (p<<=0.10) or
absence (p>0.10) of heterogeneity. Meta-regression was performed
to explore the potentially important sources of between-study
heterogeneity. Subgroup analyses based on ethnicity, cardiovas-
cular end point, source of controls and sample size (n<<400
vs.n=400) were also performed. Sensitivity analysis, removing one
study at a time, was performed to evaluate the stability of the
results. Begg’s funnel plot, a scatter plot of effect against study size,
was generated as a visual aid to detect bias or systematic
heterogeneity [33]. Publication bias was assessed by Egger’s test
[34] (p<<0.05 was considered statistically significant). Data analysis
was performed using STATA version 11 (StataCorp LP, College
Station, TX, USA).

Results

Characteristics of the studies

A total of 530 potentially relevant papers were identified based
on the search strategy. Of these, 500 papers were excluded
because of obvious irrelevance by reading their titles and abstracts.
After the full texts were read, four papers were excluded because
they didn’t provide sufficient data for calculation of OR with 95%
CI [35-38]; two papers were excluded because of examining the
associations of other genetic polymorphisms rather than the three
polymorphisms studied in our analysis [39-40]; another paper was
excluded because it was family-based study [41]. In addition, two
reviews [30,42] and two comments [43,44] were excluded with the
exception of the one by Iacoviello et al [12], which provided a new
study concerning the association of /L-1RN VNTR polymorphism
and CHD. Furthermore, more than one study were included in
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each of the two papers by Francis et al [11] and Rios et al [26],
respectively, and they were considered as separate studies in the
following data analysis. Thus, thirteen studies [11,14-17,19-
22,26,27] on IL-1B-511 polymorphism, nine studies [16,19-
24,27,29] on IL-1B+3954 polymorphism, twelve studies [11-
14,18-21,25,27,28] on IL-1RN VNTR polymorphism were includ-
ed in the final meta-analyses. A flow chart demonstrating the
inclusion/exclusion of studies was displayed as Figure 1. The
characteristics of the included studies were listed in Table 1.

Quantitative data synthesis

For IL-1B-511 polymorphism, a total of 3,219 cases and 2,445
controls were identified. Overall, the results showed no significant
association between this polymorphism and CHD risk (T vs. C:
OR=0.98, 95%CI 0.87-1.09; TT vs. CC : OR=0.87, 95%CI
0.67-1.13; TC vs. CC: OR =0.96, 95%CI 0.84-1.09; TT+TC vs.
CC: OR=0.93, 95%CI 0.79-1.10; TT vs. TC+CC: OR=0.91,
95%CI 0.74-1.12) (Table 2, Figure 2). In the subgroup analysis,
there was no statistically significant association in each subgroup
by ethnicity, cardiovascular end point, source of controls and
sample size under all genetic models except for the association for
Africans under co-dominant and dominant models (Table 2).
However, the positive result of subgroup analysis by ethnicity was
not reliable for Africans because only one study was performed in
African patients.

For IL-1B+3954 polymorphism, six studies comprised 1,828
cases and 1,818 controls were identified. The overall result
suggested no statistically significant association of this polymor-
phism with CHD susceptibility (T vs. C: OR =1.06, 95%CI 0.95
1.19; TT vs. CC : OR=1.18, 95%CI 0.87-1.58; TC vs. CC:
OR=1.12, 95%CI 0.96-1.30; TT+TC vs. CC: OR=1.13,
95%CI 0.98-1.30; TT vs. TC+CC: OR=1.12, 95%CI 0.84-
1.50) (Table 3, Figure 3). In the subgroup analysis by ethnicity,
cardiovascular end point, source of controls and sample size, no
significant association was observed in each subgroup under all
genetic models (Table 3).

For IL-1RN VNTR polymorphism, A total of 2,987 cases and
2,208 controls were identified. The overall result suggested no
statistically significant association of this polymorphism with CHD
risk (*2 vs. L: OR=1.00, 95%CI 0.85-1.17; *2/*2 vs. L/L:
OR =0.86, 95%CI 0.63-1.18; *2/L vs. L/L: OR=0.93, 95%CI
0.81-1.07; *2/*2 4+ *2/L vs. L/L: OR=0.92, 95%CI 0.81-1.04;
*2/%2 vs. ¥2/L +*%2/L: OR=0.88, 95%CI 0.81-1.04) (Table 4,
Figure 4). In the further subgroup analyses based on ethnicity,
there was no statistically significant association in all genetic
models except for the association in Mixed population under
multiplicative, co-dominant and dominant models (Table 4).
However the positive association was not reliable because it
derived from one study. Subgroup analyses based on cardiovas-
cular end point showed that the effect sizes of IL-IRN VNTR with
ACS risk were statistically significant under multiplicative, co-
dominant and dominant models (Table 4), which also should be
interpreted with caution since only one study was included under
these three genetic models.

Source of heterogeneity

As shown in Table 2, 3, 4, evidence for heterogeneity (p<<0.10)
between studies was found under the multiplicative, co-dominant
(T'T vs. CC) and dominant genetic models for /L-7/B-511, under
multiplicative and co-dominant (¥2/*2 vs. L/L) genetic models for
IL-IRN VNTR polymorphism, respectively. No evidence for
heterogeneity between studies was found for [L-1B-511 under
the co-dominant (T'C vs. CC) and recessive genetic models, for /-

IRN VNTR under co-dominant (*2/L vs. L/L), dominant and
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Potential relevant papers identified through PubMed and
ISI web of science database up to March 20, 2012 (n=530)
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Y

Papers excluded because of obwious urelevance after
reading the titles andfor abstracts (n=>500)

Potential relevant papers included for
further review in full text (n=30)

Y

Papers excluded because of reviews or comments (n=4)
Papers excluded because they did not exarmne fL-18-5i1, Ii-
IB+3954 and JL-i RN VIVTR polymorphisms {(n=2)

Papers excluded because of not prowviding sufficient data for
calculation of OR with 95% CI (n=4)

Paper excluded hecause it was family-hased study (n=1)

\d

Papers included (n=19)

Y

Four papers each on the three polymorphisms. (n=4)

Five papers each on the two of three polymorphisms. (n=5)

Two papers each contained two studies with different regional or
ethnic groups (n=2)

Studies included in the meta-analysis (n=34)
fL-1B-511 polymorphism (n=13)
{L-1 B+3954 polymorphistm (n=9)
IL-1 RN VNTR polymorphism (n=12)

Figure 1. Selection of articles for inclusion in meta-analysis.
doi:10.1371/journal.pone.0045641.g001

recessive genetic models and for IL-1B+3954 polymorphism under
all the genetic models.

The meta-regression was conducted with the introduction of
covariates including ethnicity, publication year, gender, age,
sample size, source of controls and cardiovascular end point for
the above mentioned polymorphisms. However, no covariate was
identified as a potential source of between-study heterogeneity for
any comparison.

Sensitivity analysis

Sensitivity analysis was performed by excluding one study at a
time (data not shown) and the non-association results did not
substantially alter.

Potential publication bias

Using Egger’s test, no publication bias could be detected for
studies published on /L-1B-511 polymorphism (T vs. C: p=0.388;
TT vs. CC: 0.816; TC vs. CC: p=0.592; TT+TC vs. CC:
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p=0.068; TT vs. TC+CC: p=0.496); IL-1B+3954 polymorphism
(T vs. C: p=0.461; TT vs. CC: p=0.231; TC vs. CC: p=0.427;
TT+TC vs. CC: p=0.776; TT vs. TC+CC: p=0.691) and IL-IRN
VNTR polymorphism (*2 vs. L: p=0.295; *2/%¥2 vs. L/L:
p=0.172; *2/L vs. L/L: p=0.152; *2/*2 + *2/L vs. L/L:
p=0.106; for *2/*2 vs. *2/L +*2/L: p=10.855).

Discussion

Cytokines of the IL-1 family were believed to influence the
inflammatory response and inflammation-related atherosclerosis,
and these in turn lead to CHD and other cardiovascular diseases
such as stroke [3,45,46]. Because of the effects of cytokines on
inflammatory response, a series of studies have focused on the
contribution of polymorphisms within the IL-1 cluster genes to the
CHD risk. However, results have been contradictory. Given the
relatively small sample sizes of the included individual studies for
detecting the modest genetic effect, we conducted the present
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o, - o 8 o meta-analysis, although there were still the limited power of meta-
3 S M 9 S 3 analysis due to size and heterogeneity of studies/patients.
Our results suggested that there was no significant association
Njow o3 o between the three polymorphisms ([L-1B-511, IL-1B+3954 and
IL-1RN VNTR) within the IL-1 gene cluster and CHD risk. One
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° associations of JL-1B-511 and IL-1RN VNTR polymorphisms with
‘g - . stroke risk in the overall population, with ORs and 95%CI of 1.22
- — N
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§ et al in Chinese showed that /L-1 gene cluster polymorphisms did
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5 1.18) for IL-1B-511 and 1.01 (0.78-1.17) for IL-1RN VNTR under
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g -8 8 &84 3 multiplicative models [30].
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5 IL-1B, released by macrophages, platelets, and injured endo-
o @ > Yy phages, p > 3]
é 3 - la &R 2 @ thelium [48], plays a central role in the inflammatory response and
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its related atherosclerosis. IL-1f may act on atherosclerosis with
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a vascular smooth muscle cells and endothelial cells [49,50],
[
2 increasing expression of adhesional molecule from endothelial
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T o IS ° cells [50], modificating the endothelium to promote coagulation
E g S ¥ o m b and thrombosis [51], stimulating the synthesis of fatty acid carrier
o5 Rl NG protein by adipose tissue in vitro [52], promoting the production
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of some other pro-inflammatory factors such as IL-6, fibrinogen
3 o and C-reactive protein [45,46]. At the same time, IL-1Ra
8o ﬁ regulates inflammation by functioning as an endogenous inhibitor
£9 N of IL-1PB and competing for IL-1 receptor. Therefore, the balance
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%: - I S ) between IL-1B and IL-1Ra is thought to contribute to the
c £ ° 2 - pathogenesis of atherosclerosis [45,46]. In addition, some evidence
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g § ® @ S m o~ | 2 has indicated that elevated levels of IL-1 and IL-1Ra mRNA were
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S observed in atherosclerotic arteries compared with normal arteries
- iy [53]. In addition, T allele of the IL-1B-511 polymorphism and 2
€ - >
? - allele of the IL-1RN VNTR polymorphism have been associated
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T 2 2y ol 2 g with enhanced IL-1b production [54,55]. Nevertheless, no
w U< =0 ¢ 2 significant association was found between IL-/ gene cluster
- £ g polymorphisms and cardiovascular diseases by meta-analysis.
% g 3 Considering that CHD is a multifactorial trait and the impact of
j:' E g . the inflammatory cytokine on CHD progress may be modulated
= c . .
3 : 29 by age, gender and some other environmental and genetic factors
2 3 RN T B N I E across different ethnicities, the subgroup analysis based on
= — - = g [ .
£t S $S X S| T L= ethnicity was performed, which showed that IL-1B-511 polymor-
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73 dominant and dominant models, /L-/RN VNTR pol hi
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= £ k? g_% and dominant models, respectively. However, the results were not
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> - = c | M2s g Fu.rth.ermorve, the subgroup analysis _indica_ted the positive
S e oL % B SR association of IL-IRN VNTR polymorphism with ACS but not
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EgEL one study and thus the result should be interpreted with caution
> < g%g ﬁg because of the relatively small sample size or multiple testing
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‘g E ) .g g g 2E329 e driving false positive findings.
S 8 322302 a 20Ty There are several limitations in the meta-analysis. First, our
= = d8ogw . . . . SIS, ’
~Igs 3 analysis was primarily based on unadjusted effect estimates and
5 .. _.- -E, ?é =§ “S" therefore the potential covariates including age, gender and
i g S S8 5353|8158 environmental factors such as smoking and levels of HDL-
S -8 3 E g cholesterol, which might influence the effect estimates, were not
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v E 5 582 controlled for. Second, despite of evidence of between-study
- 2 Q o | 5= PR heterogeneity in some comparisons in our meta-analysis, none of
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i 2 ES 8% g getlse the covariates including ethnicity, publication year, gender, age,
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identified as a potential source of heterogeneity between studies by
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Table 2.
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Summary ORs and 95%Cls of the association between IL-1B -511 polymorphism and CHD risk.

No. of No. of

Contrasts studies T Vs-C studies T7T vs. CC TC vs. CC TT+TC vs. CC TT vs. TC+CC
OR 95%Cl Py OR 95%Cl Py OR 95%Cl Py OR 95%Cl Py OR 95% Cl Py

All 13 0.98 0.87-1.09 0.020 11 0.87 067-1.13 0.039 096 0.84-1.09 0.125 093 0.79-1.10 0.069 0.91 0.74-1.12 0.100
Studies in 12 0.96 0.85-1.08 0.022 10 0.83 0.64-1.08 0.058 094 0.82-1.08 0.119 091 0.76-1.08 0.078 0.87 0.74-1.03 0.105
HWE
Ethnicity
Caucasian 11 0.98 0.87-1.11 0.031 9 0.87 0.66-1.14 0.069 0098 0.85-1.12 0422 095 0.83-1.07 0.255 0.88 0.69-1.13 0.069
Asian 1 1.20 0.86-1.67 - 1 1.59 0.73-3.44 - 131 0.73-235 - 136 0.77-241 - 131 0.69-248 -
African 1 0.73 0.51-1.03 - 1 050 0.24-1.05 - 043 0.23-0.82 - 045 0.25-0.83 - 0.90 0.50-1.59 -
End point
CHD 1.01 0.87-1.17 0.050 7 091 0.64-1.29 0.065 099 0.82-1.19 0.150 0.96 0.75-1.22 0.093 0.93 0.76-1.15 0.183
Mi 4 091 0.75-1.11 0.077 4 0.82 0.53-1.26 0.078 093 0.78-1.12 0.137 090 0.76-1.07 0.109 0.87 0.58-1.31 0.075
Source of
controls
HB 7 0.95 0.84-1.06 0.156 7 0.88 0.70-1.11 0.123 093 0.78-1.12 0.184 0.93 0.78-1.10 0.152 0.94 0.76-1.15 0.203
PB 6 1.02 0.83-1.24 0.013 4 0.89 0.52-1.53 0.030 0.98 0.73-1.31 0.100 0.95 0.70-1.30 0.049 0.88 0.57-1.31 0.070
Sample size
Small 6 0.92 0.80-1.06 0.249 5 0.82 0.59-1.15 0.192 0.81 0.56-1.17 0.073 0.82 0.57-1.18 0.057 095 0.72-1.27 0.679
Large 7 1.01 0.86-1.19 0.011 6 0.89 063-1.27 0.024 102 088-1.19 0.517 098 0.85-1.13 0.264 0.88 0.63-1.22 0.020

Study
ID

Francis,1999
Francis, 1999
Vohnout,2003
Licastro,2004
lacoviello,2005
Zhang,2006
Arman,2008
Geismar,2008
Soylu,2008
Zee 2008
Rios,2010
Rios,2010
Coker,2011

Overall (l-squared = 50.0%, p = 0.020)

NOTE: Weights are from random effects analysis

<

I
I
]
!
1

OR (95% CI)

1.39 (1.01, 1.89)
1.00 (0.71, 1.42)
0.91 (0.70, 1.18)
0.84 (0.58, 1.20)
0.75 (0.61, 0.92)
1.20 (0.86, 1.67)
0.90 (0.68, 1.18)
1.12 (0.75, 1.68)
0.78 (0.57, 1.06)
1.10 (0.88, 1.38)
0.73 (0.51, 1.03)
1.30 (0.97, 1.75)
1.00 (0.75, 1.32)
0.98 (0.87, 1.09)

Notes OR, odds ratio; Cl, confidence interval; P, P value based on Q test for between-study heterogeneity; HWE = Hardy-Weinberg equilibrium;
CHD = coronary artery disease; ACS =acute coronary syndrome; Ml =myocardial infarction; PB, Population-based; HB, Hospital-based.
doi:10.1371/journal.pone.0045641.t002

%
Weight

7.36
6.52
8.81
6.19
10.57
6.85
8.39
5.42
7.48
9.90
6.46
7.90
8.15
100.00

|
511

|
1.96

Figure 2. Meta-analysis of the association between /L-7B -577 polymorphism and CHD risk (T vs. C).
doi:10.1371/journal.pone.0045641.9g002

PLOS ONE | www.plosone.org

September 2012 | Volume 7 | Issue 9 | e45641



IL-1 Polymorphisms and Coronary Heart Disease

Table 3. Summary ORs and 95%Cls of the association between IL-1B +3954 polymorphism and CHD risk.

No. of No. of
Contrasts studies T Vs-C studies TT vs. CC TCvs. CC TT+TC vs. CC TT vs. TC+CC

OR 95%Cl Py OR 95%Cl P, OR 95%Cl Py OR 95%Cl P, OR 95%Cl Py

All 9 1.06 0.95-1.19 0.576 8 1.18 0.87-1.58 0910 1.12 0.96-1.30 0.678 1.13 0.98-1.30 0.592 1.12 0.84-1.50 0.962
Studies in HWE 8 1.02 0.90-1.15 0.892 7 1.09 0.78-1.51 0.969 1.08 0.93-1.27 0.783 1.09 0.93-1.26 0.781 1.06 0.77-1.46 0.981
Ethnicity
Caucasian 8 1.06 0.94-1.18 0.537 7 1.18 0.87-1.58 0910 1.11 0.96-1.29 0.635 1.12 0.97-1.29 0.540 1.12 0.84-1.50 0.962
Asian 1 218 0.36-13.15 - 1 - - - 220 0.36-13.39 - 220 0.36-13.39 - - - -
End point
CHD 4 096 0.78-1.17 0.817 4 0.92 0.54-1.58 0949 096 0.73-1.25 0.655 095 0.74-1.23 0.725 0.94 0.55-1.59 0.876
Mi 5 1.11  0.97-1.27 0.354 4 131 0.92-1.87 0.836 1.20 1.00-1.43 0.728 1.21 1.03-1.44 0.614 1.21 0.86-1.72 0.907
Source of controls
HB 6 095 0.80-1.12 0.923 4 1.04 0.67-1.63 0.857 1.04 0.83-1.30 0.568 1.04 0.84-1.29 0.570 1.02 0.66-1.59 0.895
PB 3 1.16 1.00-1.36 0.357 4 1.29 0.87-1.93 0.656 1.18 0.97-1.44 0.550 1.20 0.99-1.45 0.430 1.21 0.82-1.79 0.760
Sample size
Small 5 1.15 0.94-141 0456 4 1.19 0.73-1.95 0411 1.21 091-1.60 0.574 1.21 0.92-1.57 0.422 1.10 0.68-1.79 0.520
Large 4 1.02 0.89-1.17 0.563 4 1.17 0.80-1.70 0.956 1.09 0.91-1.29 0479 1.10 0.93-1.30 0.494 1.13 0.78-1.63 0.986
Notes OR, odds ratio; Cl, confidence interval; Py, P value based on Q test for between-study heterogeneity; HWE = Hardy-Weinberg equilibrium;
CHD = coronary artery disease; ACS =acute coronary syndrome; Ml =myocardial infarction; PB, Population-based; HB, Hospital-based.
doi:10.1371/journal.pone.0045641.t003

Study %
ID OR (95% Cl) Weight
lacoviello,2005 — 1.09(0.86,1.40) 2168
Arman,2008 —_— 091(0.66,1.25) 1384
Geismar,2008 B 099 (0.65,152)  7.49
Soylu,2008 . 097 (067,139) 1027
Zee 2008 —— 111(0.87,142)  21.14
Stein, 2009 —-a— 114(0.56,2.32) 250
Zhu,2009 . 218(0.36,13.15)  0.28
Zeybek 2011 —— 146 (1.03,206) 922
Coker,2011 —_ 0.88(0.64,122) 1359
Overall (-squared = 0.0%, p = 0.576) <j> 106(0.95,1.19)  100.00

:

[

T
076 1 13.2

Figure 3. Meta-analysis of the association between /L-7B +3954 polymorphism and CHD risk (T vs. C).
doi:10.1371/journal.pone.0045641.g003
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Study %
ID OR (95% CI) Weight
Francis, 1999 —_ 1.20 (0.87, 1.67) 8.36
Francis, 1999 > 2.04 (1.34,3.10) 6.77
lacoviello,2000 099 (069, 1.42) 7.74
Zee, 2001 —_—— 097 (0.77,1.22) 10.27
Vohnout,2003 —_— 0.85(0.64, 1.13) 9.21
Kariz,2007 —_—T 1.18 (0.84, 1.65) 8.18
Arman,2008 —_— 1.22 (0.88, 1.68) 8.41
Geismar,2008 0.66 (0.42, 1.03) 6.40
Soylu,2008 —_— 0.78 (0.56, 1.10) 8.13
Fragoso,2010 —— 0.66 (0.51, 0.85) 9.68
Coker,2011 —_—— 1.04 (0.77, 1.41) 8.85
Goracy,2011 =+ 1.08 (0.76, 1.52) 8.01
Overall (l-squared = 64.9%, p = 0.001) <> 1.00 (0.85, 1.17) 100.00
NOTE: Weights are from random effects analysis

I I

322 1 3.1

Figure 4. Meta-analysis of the association between /L-7RN VNTR polymorphism and CHD risk (*2 vs. L).
doi:10.1371/journal.pone.0045641.9g004

Table 4. Summary ORs and 95%Cls of the association between IL-TRN VNTR polymorphism and CHD risk.

No. of No. of
Contrasts studies *2Vs.L studies*2/*2 vs. L/L *2/L vs. L/L *2/*2 + *2/L vs. L/L *2/*2 vs. *2/L +*¥2/L

OR 95% Cl Py OR 95% Cl Py OR 95% Cl Py OR 95%Cl Py OR 95% Cl Py

All 12 1.00 0.85-1.17 0.001 9 0.86 0.63-1.18 0.071 093 0.81-1.07 0476 092 0.81-1.04 0.194 0.88 0.71-1.10 0.132
Studies in 8 112 0.94-132 0.043 5 1.06 0.78-1.46 0.215 1.00 0.84-1.20 0950 1.02 0.86-1.21 0.727 1.06 0.78-1.44 0.246
HWE
Ethnicity
Caucasian 11 1.04 0.90-1.20 0.020 8 094 0.73-1.20 0.127 1.00 0.86-1.16 099 099 0.86-1.14 0.875 094 0.74-1.19 0.132
Mixed 1 066 0.51-0.85 - 1 05 033-094 - 059 0.41-0.86 - 058 0.41-0.82 - 068 041-1.13 -
End point
CHD 7 1.05 0.82-1.33 0.003 5 0.79 047-133 0.087 1.00 0.82-1.23 0927 096 0.80-1.16 0.602 0.81 0.58-1.13 0.101
Mi 4 1.03 0.89-1.19 0811 3 1.09 0.76-1.56 0411 1.00 0.80-1.24 0970 1.02 0.83-1.25 0.905 1.10 0.78-1.55 0.386
ACS 2 0.79 0.53-1.18 0.07 1 055 033-094 - 059 0.41-086 0.242 - 041-0.82 - 068 041-1.13 -
Source of
controls
HB 7 097 0.86-1.10 0.176 6 0.88 0.66-1.19 0.108 1.00 0.83-1.20 0968 097 0.82-1.15 0.735 0.89 0.67-1.18 0.116
PB 5 1.06 0.77-1.47 0.000 3 0.87 0.49-1.55 0.071 0.85 0.59-1.21 0.063 086 0.58-1.15 0.025 0.88 0.63-1.22 0.165
Sample size
Small 6 1.05 0.79-1.39 0.004 4 0.82 0.42-1.58 0.065 0.97 0.76-1.23 0886 094 0.75-1.18 0505 0.83 0.45-1.55 0.076
Large 6 095 0.79-1.15 0.024 5 085 0.65-1.11 0.124 092 0.78-1.08 0.146 091 0.72-1.15 0.068 0.89 0.69-1.16 0.231
Notes OR, odds ratio; Cl, confidence interval; Py, P value based on Q test for between-study heterogeneity; HWE = Hardy-Weinberg equilibrium;
CHD = coronary artery disease; ACS =acute coronary syndrome; Ml =myocardial infarction; PB, Population-based; HB, Hospital-based.
doi:10.1371/journal.pone.0045641.t004
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meta-regression. Therefore, other unknown confounding factors
may help explain the between-study heterogeneity. Third, the
possibility of a false negative remains due to the small size of the
studies even when combined. Thus, further studies with larger
sample size are required to investigate the associations. Fourth, as
none of the studies included in this meta-analysis considered the
effect of gene-gene/environment interactions involved in the
pathogenesis of CHD, this issue could not addressed in our meta-
analysis. Fifth, as is known, haplotype analysis might bring out
bigger net effects. However, most studies, except for the studies by
Zee et al [13]and Fragoso et al [25], did not perform haplotype
analyses, which impeded our further analysis. Sixth, it is
conceivable, that patients with a higher inflammatory status and
a polymorphism in ILIB or ILIRA have stronger association to
coronary heart disease than patients without inflammation.
Analysis of hsCRP in a subgroup could help to answer this
question. Three studies (the study by Iacoviello et al [16], Soylu et
al [21] and Coker et al [27]) provided the data about hsCRP.
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