
Int J Clin Exp Med 2016;9(5):8242-8247
www.ijcem.com /ISSN:1940-5901/IJCEM0018770

Original Article 
Interleukin-6 receptor (IL6R) rs7529229  
polymorphism and coronary heart disease risk

Songsong Li1, Wenjun Jia2, Ling Li1

1Department of Rheumatism, Tianjin Union Medicine Centre, Jieyuan Road 190, Tianjin 300121, China; 
2Department of Cardiology, Tianjin Union Medicine Centre, Jieyuan Road 190, Tianjin 300121, China

Received October 29, 2015; Accepted February 29, 2016; Epub May 15, 2016; Published May 30, 2016

Abstract: Some studies investigated the association of IL6R rs7529229 polymorphism with CHD. However, the 
result was still inconsistent. The aim of this study was to investigate whether there is an association between the 
IL6R rs7529229 polymorphism and CHD risk. Electronic databases, such as PubMed, EMBASE, and China National 
Knowledge Infrastructure (CNKI) databases, were searched for identification of the studies. The strength of asso-
ciation between IL6R rs7529229 polymorphism and CHD risk was assessed by calculating OR with 95% CI. In this 
current study, 77349 cases and 237357 controls were included. IL6R rs7529229 polymorphism was associated 
with a significantly decreased risk of CHD (OR=0.96; 95% CI, 0.94-0.97; I2=6%). We also found that this polymor-
phism decreased CHD risk in Caucasians (OR=0.96; 95% CI, 0.94-0.97; I2=10%). In the subgroup analysis accord-
ing to gender, both women and men were significantly associated with the decreased risk of CHD (OR=0.96; 95% 
CI, 0.92-1.00; I2=9% and OR=0.97; 95% CI, 0.94-1.00; I2=3%). In the subgroup analysis by age, IL6R rs7529229 
polymorphism showed no significant results. However, this polymorphism influenced CHD risk in subjects without 
diabetes (OR=0.97; 95% CI, 0.94-1.00; I2=0%). In conclusion, this meta-analysis suggested that IL6R rs7529229 
polymorphism was associated with CHD risk.
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Introduction

Coronary heart disease (CHD) is a complex 
polygenic disease. CHD involves complex inter-
actions among multiple genetic and environ-
mental conditions [1]. There are several risk 
factors for CHD, such as hypertension, diabe-
tes mellitus, hyperlipidaemia, smoking, family 
history of CHD, and obesity. However, studies 
indicate that cardiovascular risk stratification 
may be improved through the concurrent evalu-
ation of novel genetic risk factors in addition to 
conventional risk criteria [2].

Mounting evidence highlights the role of a sys-
temic inflammatory state in cardiovascular risk. 
Interleukin-6 is one of the inflammatory cyto-
kines. Su et al. found that serum IL-6 is signifi-
cantly associated with all-cause and cardiovas-
cular mortality in hospitalized patients with 
CHD [3]. Li et al. indicated that the carriers of 
-572G allele of IL6 gene might be predisposed 
to CHD risk [4]. Danesh et al. found that long-

term IL-6 levels were associated with CHD risk 
about as strongly as are some major estab-
lished risk factors [5]. Anderson et al. suggest-
ed that there was a decrease in IL-6R (0.374-
fold, P<0.01) as compared to CHD and controls 
[6]. These findings highlight the potential rele-
vance of IL-6-mediated pathways to CHD. Some 
studies investigated the association of IL6R 
rs7529229 polymorphism with CHD [7-10]. 
However, the result was still inconsistent. The 
aim of this study was to investigate whether 
there is an association between the IL6R 
rs7529229 polymorphism and CHD risk.

Methods

Publication search

Electronic databases, such as PubMed, EMB- 
ASE, and China National Knowledge Infrastruc- 
ture (CNKI) databases, were searched for iden-
tification of the studies. The last search was up 
to October 10, 2015. Search terms included 
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“coronary heart disease or CHD or CAD or coro-
nary artery disease” and “IL6R or Interleukin-6 
receptor”. All searched studies were retrieved 
and the bibliographies were checked for other 
relevant publications.

Inclusion criteria

The following criteria were used to select the 
eligible studies: (a) evaluation of the associa-
tion between IL6R rs7529229 polymorphism 
and CHD risk; (b) an unrelated case–control 
study in which family members were excluded; 
(c) sufficient published data for estimating an 
odds ratio (OR) with 95% confidence interval 
(CI). When authors reported two or more publi-
cations on the same patient population, only 
the largest study was selected. Additionally, 
when a study reported the results on different 
subpopulations, we treated them as a separate 
study.

Data extraction 

Data were extracted by two authors indepen-
dently. If encountered the conflicting evalua-
tions, an agreement was reached following a 

Grade B (scored 8-14, medium quality), or 
Grade C (scored 0-7, inferior quality). Only the 
studies of Grade A or B would be included in the 
final analysis.

Statistical analysis

The strength of association between IL6R 
rs7529229 polymorphism and CHD risk was 
assessed by calculating OR with 95% CI. The 
pooled ORs were performed in additive model. 
A statistical test for heterogeneity was per-
formed based on the Q statistic. The P>0.10 of 
the Q-test indicated a lack of heterogeneity 
among studies. The summary OR estimate of 
each study was calculated by the random-
effects model (the DerSimonian and Laird 
method). Stratified analysis was performed by 
race, age, gender, and diabetes. Cumulative 
meta-analysis and sensitivity analysis were 
also conducted. Potential publication bias was 
examined by Egger’s test. All statistical tests 
were performed with the Revman 5.1 software 
(Nordic Cochrane Center, Copenhagen, Denma- 
rk) and STATA version 11.0 (Stata Corporation, 
College station, TX, USA). A P value <0.05 was 
considered statistically significant.

Figure 1. The flow chart.

discussion; if could not reach- 
ed agreement, another author 
was consulted to resolve the 
debate. The following informa-
tion was extracted from each 
study: first author, year of pub- 
lication, ethnicity, age, gen-
der, sample size, and Hardy-
Weinberg equilibrium (HWE) 
results.

Quality assessment

Quality assessment was con-
ducted for each article accor- 
ding to strengthening the Re- 
porting of Genetic Association 
studies (STREGA) containing 
eleven items associated with 
valid data reported in the st- 
udy. For each item, there are 
three degrees, “yes” (scored 
2), “can’t tell” (scored 1) or 
“no” (scored 0), after evaluat-
ing each item, a total score 
from 0 to 22 was reported for 
each article. Studies would be 
divided into 3 grades: Grade A 
(scored 15-22, high quality), 



IL6R and CAD risk

8244	 Int J Clin Exp Med 2016;9(5):8242-8247

Results

Study characteristics

The flow chart in Figure 1 summarizes this  
literature review process. In this current stu- 
dy, a total of 4 eligible studies met the inclu- 
sion criteria. One study reported 35 cohorts, 

and each cohort was considered as a case-
control study. Finally, a total of 38 case-con- 
trol studies involving 77349 cases and 237- 
357 controls were included in this meta-an- 
alysis. There were 2 studies performed using 
Asians and 36 studies using Caucasians. 
Characteristics of studies are presented in 
Table 1.

Table 1. Characteristics of the studies included in this meta-analysis

Study Year Ethnicity Age Gender No. of
case

No. of
control Quality grade Hardy-Weinberg

equilibrium
Swerdlow (AAA) 2012 Caucasian Adult Mixed 95 2137 A (scored 21) Yes
Swerdlow (MESA) 2012 Caucasian Adult Mixed 100 2195 A (scored 20) Yes
Swerdlow (INCHINATI) 2012 Caucasian Adult Mixed 115 1158 A (scored 21) Yes
Swerdlow (CHS) 2012 Caucasian Adult Mixed 128 3632 A (scored 19) Yes
Swerdlow (ET2DS) 2012 Caucasian Adult Mixed 145 908 A (scored 17) Yes
Swerdlow (FHS) 2012 Caucasian Adult Mixed 159 1176 A (scored 19) Yes
Swerdlow (NPHS-II) 2012 Caucasian Adult Male 269 2398 A (scored 21) Yes
Swerdlow (CAPS) 2012 Caucasian Adult Male 277 1127 A (scored 20) Yes
Swerdlow (PREVEND) 2012 Caucasian Adult Mixed 289 3578 A (scored 18) Yes
Swerdlow (TPT) 2012 Caucasian Adult Male 299 3475 A (scored 19) Yes
Swerdlow (IMPROVE) 2012 Caucasian Adult Mixed 301 3164 A (scored 20) Yes
Swerdlow (EAS) 2012 Caucasian Adult Mixed 312 578 A (scored 19) Yes
Swerdlow (MEDSTAR) 2012 Caucasian Adult Mixed 410 441 A (scored 21) Yes
Swerdlow (WHITEHAII) 2012 Caucasian Adult Mixed 418 4624 A (scored 20) Yes
Swerdlow (HAPIEE-CZ) 2012 Caucasian Adult Mixed 435 6265 A (scored 18) Yes
Swerdlow (PROSPER) 2012 Caucasian Adult Mixed 589 4654 A (scored 19) Yes
Swerdlow (BWHHS) 2012 Caucasian Adult Female 617 2657 A (scored 1) Yes
Swerdlow (HAPIEE-RU) 2012 Caucasian Adult Mixed 648 6437 A (scored 19) Yes
Swerdlow (BRHS) 2012 Caucasian Adult Male 668 3206 A (scored 21) Yes
Swerdlow (HAPIEE-LT) 2012 Caucasian Adult Mixed 676 6238 A (scored 20) Yes
Swerdlow (HAPIEE-PL) 2012 Caucasian Adult Mixed 737 8021 A (scored 21) Yes
Swerdlow (LOLOPOP) 2012 Caucasian Adult Mixed 896 5761 A (scored 19) Yes
Swerdlow (EPIC-NL) 2012 Caucasian Adult Mixed 1303 3880 A (scored 20) Yes
Swerdlow (ARIC) 2012 Caucasian Adult Mixed 1837 7692 A (scored 19) Yes
Swerdlow (WHI) 2012 Caucasian Adult Female 2396 2094 A (scored 21) Yes
Swerdlow (EDS) 2012 Caucasian Adult Mixed 51 252 A (scored 20) Yes
Swerdlow (UDACS) 2012 Caucasian Adult Mixed 60 522 A (scored 18) Yes
Swerdlow (HIFMECH) 2012 Caucasian Adult Male 509 553 A (scored 19) Yes
Swerdlow (UCP) 2012 Caucasian Adult Mixed 632 1000 A (scored 21) Yes
Swerdlow (INTERHEART E) 2012 Caucasian Adult Mixed 796 895 A (scored 19) Yes
Swerdlow (GERMIFS II) 2012 Caucasian Adult Mixed 1222 1298 A (scored 21) Yes
Swerdlow (WTCCC) 2012 Caucasian Adult Mixed 1926 2937 A (scored 20) Yes
Swerdlow (ISIS) 2012 Caucasian Adult Mixed 2073 1493 A (scored 18) Yes
Swerdlow (PROCARDIS) 2012 Caucasian Adult Mixed 4070 4258 A (scored 19) Yes
Sarwar 2012 Caucasian Adult Mixed 51441 136226 A (scored 20) Yes
Chen 2013 Asian Adult Mixed 187 231 A (scored 18) Yes
Zhou 2014 Asian Adult Mixed 263 196 A (scored 17) Yes
NA, not available.
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Results of meta-analysis

The results of the association between IL6R 
rs7529229 polymorphism and CHD risk are 
listed in Table 2. IL6R rs7529229 polymor-
phism was associated with a significantly de- 
creased risk of CHD (OR=0.96; 95% CI, 0.94-
0.97; I2=6%; Figure 2). We also found that this 
polymorphism decreased CHD risk in Cau- 
casians (OR=0.96; 95% CI, 0.94-0.97; I2=10%). 
In the subgroup analysis according to gender, 
both women and men were significantly associ-
ated with the decreased risk of CHD (OR=0.96; 
95% CI, 0.92-1.00; I2=9% and OR=0.97; 95% 
CI, 0.94-1.00; I2=3%). In the subgroup analysis 
by age, IL6R rs7529229 polymorphism showed 
no significant results. However, this polymor-
phism influenced CHD risk in subjects without 
diabetes (OR=0.97; 95% CI, 0.94-1.00; I2=0%).

Significant associations were evident with each 
addition of more data over time (data not 
shown). A single study involved in the meta-
analysis was deleted each time to reflect the 
influence of the individual data set to the 
pooled ORs, and the corresponding pooled ORs 
were not materially altered (data not shown).

The shape of the funnel plots did not reveal any 
evidence of obvious asymmetry (Figure 3). The 
Egger test also did not displayed any evidence 
of publication bias (P=0.990).

Discussion

This present meta-analysis investigating the 
relationship between IL6R rs7529229 poly- 
morphism and CHD risk. Thirty seven studies 
with a total of 77349 cases and 237357 con-
trols were included. At the overall analysis, the 
IL6R rs7529229 polymorphism was significant-
ly associated with CHD risk. In the subgroup 

jects. When subgroup analysis was performed ac- 
cording to diabetes status, significant associa-
tion was showed in non-diabetes subjects. This 
result suggested that diabetes might change 
the effect of IL6R rs7529229 polymorphism on 
CHD.

The association between the IL6R polymor-
phisms and the serum levels of soluble IL-6 
receptor (sIL-6R) was investigated. Galicia and 
colleagues found that IL6R rs7529229 poly-
morphism carriers had higher sIL-6R level [11]. 
High levels of IL-6 have been reported in sever-
al chronic inflammatory diseases as well as in 
CHD. The sIL-6R is likewise able to bind to IL-6. 
Thus, IL6R rs7529229 polymorphism carriers 
might have lower CHD risk. Recently, He and 
colleagues found that IL6R rs7529229 poly-
morphism may contribute to the risk of left 
main CHD in a Chinese population [12]. Meta-
analysis of five studies demonstrated that 
rs7529229 was associated with a lower risk of 
abdominal aortic aneurysm [13].

There are several limitations in this current 
study. First of all, although the subgroup analy-
sis on Asian population showed no decreases 
risk of CHD, this result was based on only 2 
studies. Consequently, the lack of power due to 
the small number of studies leaves it an open 
field for Asians. Second, due to the lack of origi-
nal information of the entire data, we did not 
evaluate interactions of gene and environmen-
tal factors in all pooled studies. As a result, fur-
ther assessment of potential interactions which 
might be an important element of the associa-
tion of the polymorphism and CD risk was not 
conducted.

In conclusion, this meta-analysis suggested 
that IL6R rs7529229 polymorphism is associ-
ated with CHD risk.

Table 2. Results of this meta-analysis
Test of association Heterogeneity

OR (95% CI) P Value I2 (%) P Value
Overall 0.96 (0.94-0.97) <0.00001 6 0.36
Caucasian 0.96 (0.94-0.97) <0.00001 10 0.29
Asian 0.90 (0.74-1.09) 0.27 61 0.02
Old 1.00 (0.94-1.06) 1.00 29 0.14
Young 0.98 (0.94-1.07) 0.64 33 0.11
Male 0.97 (0.94-1.00) 0.05 3 0.39
Female 0.96 (0.92-1.00) 0.05 9 0.35
Diabetes 1.00 (0.93-1.07) 1.00 22 0.19
No Diabetes 0.97 (0.94-1.00) 0.05 0 0.69

analysis by ethnicity, we noted that Cau- 
casians carrying IL6R rs7529229 polymor-
phism had a decreased CHD risk. Only two 
studies investigated the association be- 
tween IL6R rs7529229 polymorphism and 
CHD risk in Asians. Therefore, more studies 
are needed to investigate this issue. In the 
stratified analysis by age, no significant 
results were found. The positive associa-
tion could not be ruled out, because studies 
with small sample size may have insuffi-
cient statistical power to detect a slight 
effect. The subgroup analysis based on 
gender found that this polymorphism sh- 
owed decreased CAD risk in female sub-



IL6R and CAD risk

8246	 Int J Clin Exp Med 2016;9(5):8242-8247

Disclosure of conflict of inter-
est

None.

Address correspondence to: Ling 
Li, Department of Rheumatism,  
Tianjin Union Medicine Centre, 
Jieyuan Road 190, Tianjin 300- 
121, China. Tel: 86-022-2755- 
7022; E-mail: liling2015022@ 
126.com

References

[1]	 Anderson JL, Carlquist JF, 
Horne BD, Hopkins PN. 

Figure 2. Meta-analysis for the association between IL6R rs7529229 polymorphism and CHD risk.

Figure 3. Funnel plot for 
the association between 
IL6R rs7529229 polymor-
phism and CHD risk.

mailto:liling2015022@126.com
mailto:liling2015022@126.com


IL6R and CAD risk

8247	 Int J Clin Exp Med 2016;9(5):8242-8247

Progress in unraveling the genetics of coronary 
artery disease and myocardial infarction. Curr 
Atheroscler Rep 2007; 9: 179-86.

[2]	 Hamsten A, Eriksson P. Identifying the suscep-
tibility genes for coronary artery disease: from 
hyperbole through doubt to cautious optimism. 
J Intern Med 2008; 263: 538-52.

[3]	 Su D, Li Z, Li X, Chen Y, Zhang Y, Ding D, Deng 
X, Xia M, Qiu J, Ling W. Association between 
serum interleukin-6 concentration and mortal-
ity in patients with coronary artery disease. 
Mediators Inflamm 2013; 2013: 726178.

[4]	 Li YY, Zhou CW, Xu J, Qian Y, Wang XM. 
Interleukin-6 C-572G gene polymorphism and 
coronary artery disease in Asian: a meta-anal-
ysis of 2511 subjects. Int J Clin Exp Med 2015; 
8: 8995-9003.

[5]	 Danesh J, Kaptoge S, Mann AG, Sarwar N, 
Wood A, Angleman SB, Wensley F, Higgins JP, 
Lennon L, Eiriksdottir G, Rumley A, Whincup 
PH, Lowe GD, Gudnason V. Long-term interleu-
kin-6 levels and subsequent risk of coronary 
heart disease: two new prospective studies 
and a systematic review. PLoS Med 2008; 5: 
e78.

[6]	 Anderson DR, Poterucha JT, Mikuls TR, Duryee 
MJ, Garvin RP, Klassen LW, Shurmur SW, 
Thiele GM. IL-6 and its receptors in coronary 
artery disease and acute myocardial infarc-
tion. Cytokine 2013; 62: 395-400.

[7]	 IL6R Genetics Consortium Emerging Risk 
Factors Collaboration, Sarwar N, Butterworth 
AS, Freitag DF, Gregson J, Willeit P, Gorman 
DN, Gao P, Saleheen D, Rendon A, Nelson CP, 
Braund PS, Hall AS, Chasman DI, Tybjærg-
Hansen A, Chambers JC, Benjamin EJ, Franks 
PW, Clarke R, Wilde AA, Trip MD, Steri M, 
Witteman JC, Qi L, van der Schoot CE, de Faire 
U, Erdmann J, Stringham HM, Koenig W, Rader 
DJ, Melzer D, Reich D, Psaty BM, Kleber ME, 
Panagiotakos DB, Willeit J, Wennberg P, 
Woodward M, Adamovic S, Rimm EB, Meade 
TW, Gillum RF, Shaffer JA, Hofman A, Onat A, 
Sundström J, Wassertheil-Smoller S, Mellström 
D, Gallacher J, Cushman M, Tracy RP, 
Kauhanen J, Karlsson M, Salonen JT, 
Wilhelmsen L, Amouyel P, Cantin B, Best LG, 
Ben-Shlomo Y, Manson JE, Davey-Smith G, de 
Bakker PI, O’Donnell CJ, Wilson JF, Wilson AG, 
Assimes TL, Jansson JO, Ohlsson C, Tivesten Å, 
Ljunggren Ö, Reilly MP, Hamsten A, Ingelsson 
E, Cambien F, Hung J, Thomas GN, Boehnke M, 
Schunkert H, Asselbergs FW, Kastelein JJ, 
Gudnason V, Salomaa V, Harris TB, Kooner JS, 
Allin KH, Nordestgaard BG, Hopewell JC, 
Goodall AH, Ridker PM, Hólm H, Watkins H, 
Ouwehand WH, Samani NJ, Kaptoge S, Di 
Angelantonio E, Harari O, Danesh J. Inter- 
leukin-6 receptor pathways in coronary heart 
disease: a collaborative meta-analysis of 82 
studies. Lancet 2012; 379: 1205-13.

[8]	 The Interleukin-6 Receptor Mendelian Rando- 
misation Analysis (IL6R MR) Consortium. The 
interleukin-6 receptor as a target for preven-
tion of coronaryheart disease: a mendelian 
randomisation analysis. Lancet 2012; 379: 
1214-24

[9]	 Zhou J, Chen X, Ye H, Peng P, Ba Y, Yang X, 
Huang X, Lu Y, Jiang X, Lian J, Duan S. An as-
sociation study between genetic polymorphism 
in the interleukin-6 receptor gene and coro-
nary heart disease. Biomed Res Int 2014; 
2014: 504727.

[10]	 Chen Z, Qian Q, Tang C, Ding J, Feng Y, Ma G. 
Association of two variants in the interleukin-6 
receptor gene and premature coronary heart 
disease in a Chinese Han population. Mol Biol 
Rep 2013; 40: 1021-6.

[11]	 Galicia JC, Tai H, Komatsu Y, Shimada Y, 
Akazawa K, Yoshie H. Polymorphisms in the 
IL-6 receptor (IL-6R) gene: strong evidence that 
serum levels of soluble IL-6R are genetically 
influenced. Genes Immun 2004; 5: 513-6.

[12]	 He F, Teng X, Gu H, Liu H, Zhou Z, Zhao Y, Hu S, 
Zheng Z. Interleukin-6 receptor rs7529229 
T/C polymorphism is associated with left main 
coronary artery disease phenotype in a Chine- 
se population. Int J Mol Sci 2014; 15: 5623-
33.

[13]	 Harrison SC, Smith AJ, Jones GT, Swerdlow DI, 
Rampuri R, Bown MJ; Aneurysm Consortium, 
Folkersen L, Baas AF, de Borst GJ, Blankensteijn 
JD, Price JF, van der Graaf Y, McLachlan S, Agu 
O, Hofman A, Uitterlinden AG, Franco-Cereceda 
A, Ruigrok YM, van’t Hof FN, Powell JT, van  
Rij AM, Casas JP, Eriksson P, Holmes MV, 
Asselbergs FW, Hingorani AD, Humphries SE. 
Interleukin-6 receptor pathways in abdominal 
aortic aneurysm. Eur Heart J 2013; 34: 3707-
16.


