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ABSTRACT 

 

Growing evidence indicated conflicting results that Interleukin-18 (IL-18) promoter 

polymorphisms rs1946518 (A-607C), rs187238 (G-137C) and rs549908 (A-105C) were associated with 

asthma risk. The aim of this study is to comprehensively evaluate the IL-18 polymorphisms and 

asthma by a systematic review and meta-analysis. 

A total of 12 studies testing the association between these polymorphisms and asthma were 

examined (8 studies for A-607C, 8 studies for G-137C, and 4 studies for A-105C) in the update meta-

analysis, up to Dec 30, 2017. Summary odds ratios (ORs) and 95% confidence intervals (CI) were 

used to estimate the strength of association between each polymorphism and asthma using fixed- and 

random-effects models when appropriate. Heterogeneity and publication bias were evaluated. 

The meta-analysis results indicated that any allele frequencies of the IL-18 polymorphisms (A-

607C, G-137C and A-105C) was not associated with asthma risk (p>0.05). And no statistically 

significant association was observed between genotype frequencies of these polymorphisms and 

asthma under different genetic models (p>0.05). Subgroup analysis results were similar to the main 

analysis by ethnicity, sample size, genotyping methods, matching criteria and quality score. There was 

no evidence of publication bias. 

The present meta-analysis suggests that IL-18 polymorphisms (A-607C, G-137C and A-105C) 

were unlikely to be associated with asthma risk.  

 

Keywords: Asthma; Genetic susceptibility; Interleukin-18; Meta-analysis; Single nucleotide 

polymorphism 

 
INTRODUCTION 

 

Asthma is a common, complex, chronic medical 

condition, which is characterized by lung inflammation,  
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reversible airflow obstruction, and enhanced airway 

responsiveness to a diversity of environmental stimuli.
1
 

It was caused by a combination of genetic and 

environmental factors,
2,3

 and which is associated with 

the imbalance of different types of helper T cells (Th), 

especially the imbalance of Th1/Th2 cells,
4,5

 

Interleukin-18 (IL-18) is a pleiotropic cytokine 
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involved in regulating the immune response of 

Th1/Th2 cells.
6
 So the IL-18 gene is considered as a 

candidate asthma susceptibility gene. IL-18 was 

initially isolated from the serum of Mycobacterium 

bovis Bacillus Calmette-Guerin (BCG)-infected mice 

challenged with lipopolysaccharide (LPS) which is a 

member of the Interleukin-1 (IL-1) family and 

described as IFN-γ-inducing factor (IGIF).
7,8

 The gene 

for human IL-18 is located on chromosome 11q22.2-

22.3, a region that has been previously linked to atopy-

related traits.
9
 

Recently, IL-18 promoter polymorphisms at 

positions A-607C (rs1946518), G-137C (rs187238) and 

A-105C (rs549908) had been extensively studied. 

However, the results of these studies were incoherent. 

Many studied suggested that the IL-18 polymorphisms 

were associated with asthma,
10-14

 whereas some studies 

indicated that lack of an association between IL-18 

polymorphisms and asthma.
6,15-18

 The inconsistent 

results may result in a single study or small sample size 

makes the lower statistical power. Ma and colleagues’
19 

conducted a meta-analysis to evaluate the association 

between these polymorphisms (A-607C, G-137C) and 

the risk of asthma in 2012. In their study, A-607C 

polymorphism was associated with asthma risk, but G-

137C did not. In the past few years, more studies 

concerning the association between the IL-18 

polymorphisms (A-607C, G-137C) and the risk of 

asthma have been published in different 

regions.
12,13,17,18

 We thought these studies should also 

be included, and we added a new polymorphism (A-

105C) of IL-18.
14,15,20,21

 Thus, the aim of our study is to 

use a systematic review and update meta-analysis to 

estimate the association between IL-18 polymorphisms 

(A-607C, G-137C, and A-105C) and asthma according 

to all published case-control studies. 

 

MATERIALS AND METHODS 

 

Publication Search 

We searched the PubMed, Medline, Web of 

Science, Wanfang and China National Knowledge 

Infrastructure (CNKI) databases for all articles on the 

association between IL-18 polymorphisms and asthma 

up till December 30, 2017. The search terms were as 

followed: (“IL-18” or “interleukin-18” or “interleukin 

18” or “IGIF”) and (“genetic variation” or “genetic 

variant” or “polymorphism” or “snps”) and (“asthma” 

or “bronchial asthma” or “allergic asthma”). All of the 

identified articles and their references were checked as 

well for other relevant studies. We evaluated review 

and previous meta-analysis articles in order to found 

additional eligible studies. 

 

Inclusion Criteria and Exclusion Criteria 

Eligible studies should cater all the followed 

criteria: 1. Studies on people were associated between 

the IL-18 gene polymorphisms (A-607C, G-137C, and 

A-105C) and asthma, but not animal experiments. 2. 

Studies should cater case-control or cross-sectional 

research, and excluded review, systematic review or 

meta-analysis. 3. Data provided within the studies was 

useful for odds ratios (ORs) and 95% credibility 

interval (CI), or ORs and 95% CI can be calculated. 

Studies without extractable or credible data should be 

excluded.
22

 4. For overlapping studies, only the most 

complete or the latest literature will be included. 5. The 

meta-analysis is not limited sample size of the 

literature, no matter how many samples can be 

included. 

 

Data Extraction 

Data was extracted from each eligible literature 

according to the above-mentioned inclusion and 

exclusion criteria listed by 2 investigators (Liu H and 

Zhang W) independently, who were blinded to each 

other. Extractive data were checked by 1 investigator 

(Deng XD), and disputed data were resolved through 

negotiation. Characteristics of the studies were 

extracted as followed: first author, year of publication, 

country, Ethnicity, numbers of cases and controls, 

genotype distribution, allele frequency, evidence of 

hardy-weinberg equilibrium (HWE), genotyping 

methods, and matching variables. The basic 

information of eligible studies was showed in Table 1. 

 

Quality Score Assessment 

Quality of each eligible study was evaluated 

independently by 3 investigators (Liu H, Zhang W and 

Liu Y) who were blinded to each other according to a 

set of predetermined criteria (Supplementary Data) 

which was modified from previous research,
23,24

 and 

disputes were settled by consensus among the three 

authors. Total scores were ranged from 0 (worst) to 10 

(best), and quality scores≥6 were identified as high-

quality studies, whereas as low-quality one (Table 1). 
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Table 1. Characteristics of the studies included in the meta-analysis on interleukin-18 polymorphisms and asthma risk  

Author Year Country Ethnicity 
Sample size 

(case/control) 
genotype distribution (case/control) 

A-607C     AA AC CC 

Lachheb J10 2008 Tunisian African 105/112 23/8 45/58 37/46 

Pawlik A6 2007 Poland Caucasian 231/305 46/53 95/45 90/107 

Shin HD15 2005 Korea Asian 435/140 114/30 185/70 94/24 

Heinzmann A16 2004 Germany Caucasian 321/270 46/45 121/134 63/90 

Harada M20 2009 Japan Asian 453/719 166/234 197/362 89/119 

Shaaban HH17 2014 Egypt African 40/20 9/9 21/5 10/6 

Wu SQ13 2012 China Asian 120/120 29/41 59/49 32/30 

Yi jinping18 2013 China Asian 146/106 35/32 76/46 35/28 

G-137C     GG GC CC 

Pawlik A6 2007 Poland Caucasian 231/305 124/162 85/112 22/31 

Imboden M11 2006 Switzerland Caucasian 530/5204 296/2804 209/2012 25/388 

Shin HD15 2005 Korea Asian 435/140 337/114 93/34 8/1 

Heinzmann A16 2004 Germany Caucasian 321/270 117/133 93/118 21/17 

Harada M20 2009 Japan Asian 453/719 341/542 104/167 8/10 

Birbian N12 2013 India Asian 410/414 287/290 109/91 14/33 

Wu SQ13 2012 China Asian 120/120 81/83 33/32 6/5 

Yi jinping18 2013 China Asian 146/106 104/77 38/27 4/2 

A-105C     AA AC CC 

Lee CC14 2008 chinese Asian 201/60 156/31 45/27 0/2 

Higa S21 2003 Japan Asian 497/85 394/58 98/23 5/4 

Shin HD15 2005 Korea Asian 435/140 307/101 99/36 9/1 

Harada M20 2009 Japan Asian 453/719 342/542 102/165 7/11 

Author 

Allele frequency 

(case/control) 

hardy-weinberg 

equilibrium 

(HWE) 

Genotyping 

method 

Matching 

criteria 

Quality 

score 

A-607C A C     

Lachheb J10 91/74 119/150 Yes PCR-RFLP Age, gender 6 

Pawlik A16 187/251 275/359 Yes AS-PCR NA 6 

Shin HD15 413/130 373/118 Yes SNaPshot Age, gender 7 

Heinzmann A16 213/224 247/314 Yes PCR-RFLP age 8 

Harada M20 529/830 375/600 Yes TaqMan age 5 

Shaaban HH17 39/23 41/17 No PCR-RFLP age 4.5 

Wu SQ13 117/131 123/109 Yes PCR-SSP Age, gender 6 

Yi jinping18 146/110 146/102 Yes PCR-SSP Age, gender 6 

G-137C G C     

Pawlik A16 333/436 129/174 Yes AS-PCR NA 6 

Imboden M11 801/7620 259/2788 Yes TaqMan Age, gender 7 

Shin HD15 767/262 109/36 Yes SNaPshot Age, gender 7 

Heinzmann A16 327/384 135/152 Yes PCR-RFLP age 8 

Harada M20 786/1251 120/187 Yes TaqMan age 5 

Birbian N12 683/671 137/157 Yes PCR-ARMS age, same area 7 

Wu SQ13 195/198 45/42 Yes PCR-SSP Age, gender 6 

Yi jinping18 246/181 46/31 Yes PCR-SSP Age, gender 6 

A-105C A C     

Lee CC14 357/89 45/31 No PCR-RFLP NA 4.5 

Higa S21 886/139 108/31 Yes PCR-SSP NA 6 

Shin HD15 713/238 117/38 Yes SNaPshot Age, gender 7 

Harada M20 786/1249 116/187 Yes TaqMan age 5 
 

 

PCR-RFLP: polymerase chain reaction-restriction fragment length polymorphism   PCR-SSP: PCR with sequence-specific primers 

PCR-ARMS: PCR with amplification refractory mutation system      AS-PCR: allele specific-PCR 
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Statistical Analysis 

We first checked the control subjects in each study 

if there was significant deviation from the HWE by a 

web-based program (http://ihg2 helmholtz-

muenchen.de/cgi-bin/hw/hwa1.pl), and considered 

p＜0.05 was significant. 

The STATA software (version 12, Stata 

Corporation) was applied for data calculation and 

analysis. Summary ORs with corresponding 95% CI 

were used to estimate the association between 

genotypes, allele and asthma genetic risk for each 

polymorphism in different comparison genetic models 

and allele, including dominant model (-607A/C: CC + 

CA vs AA, -137G/C: CC + GC vs GG, and -105A/C: 

CC + CA vs AA), and recessive model (-607A/C: CC 

vs CA + AA, -137G/C: CC vs GC + GG, and -105A/C: 

CC vs CA + AA), heterozygote comparison (-607A/C: 

CA vs AA, -137G/C: GC vs GG, and -105A/C: CA vs 

AA), homozygote comparison (-607A/C: CC vs AA, -

137G/C: CC vs GG, and -105A/C: CC vs AA), and 

allele comparison (-607A/C: C vs A, -137G/C: C vs G, 

and -105A/C: C vs A ), respectively.  

The statistical heterogeneity among eligible studies 

was estimated using the Q-test and I
2 

statistics.
25,26

 The 

fixed-effect model (Mantel-Haenszel method) was used 

to estimate the pooled ORs if the heterogeneity among 

studies was not significant (p>0.10 and I²<50%). 

Otherwise, random-effect model should be 

considered.
27,28

 To explore sources of heterogeneity in 

studies, we used a galbraith plot to estimate the 

heterogeneity. Besides, logistic meta-regression 

analysis and subgroup analysis were performed to 

investigate potential sources of heterogeneity among 

studies. The logistic meta-regression analysis was 

conducted by year of publication, ethnicity, sample size 

(≥500 and＜500 subjects), genotyping methods, 

matching criteria and HWE. Subgroup analysis 

included the following variables: ethnicity (Asian and 

No Asian), Sample size (≥500 and＜500 subjects), 

genotyping methods (polymerase chain reaction-

restriction fragment length polymorphism (PCR-RFLP) 

and no PCR-RFLP), matching criteria and quality 

score. Since the number of studies of -105A/C locus 

was only 4, logistic meta-regression analysis and 

subgroup analysis were not performed. 

Sensitivity analysis was applied to evaluate the 

reliability of this meta-analysis. A Begg’s funnel plot 

and Egger’s regression asymmetry test were used to 

evaluate publication bias of eligible studies, if p＜0.05, 

publication bias was considered statistically 

significant.
29,30

 

 

RESULTS 

 

Characteristics of Studies 

In total, 12 literatures fulfilled the criteria (Figure 

1).  

 

 
 

Figure 1. Flow diagram of included/excluded studies in meta-analysis on interleukin-18 polymorphisms and asthma risk  
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In some literatures, two or three gene loci have  

been studied.
6,13,15,16,18,20

 The characteristics of the 

literatures are summarized in Table 1. For IL-18 

polymorphisms, all the 8 studies (1851 cases and 1792 

controls) for -607 A/C,
6,10,13,15-18,20

 8 studies (2646 cases 

and 7278 controls) for -137 G/C
6,11-13,15,16,18,20

 and 4 

studies (1586 cases and 1004 controls) for -105 

A/C
14,15,20,21

 were conducted in the meta-analysis. Four 

studies were conducted in Asian,
13,15,18,20

 tow in 

Caucasian,
6,16

 and tow in African
10,17

 for -607A/C; Five 

studies were conducted in Asian,
12,13,15,18,20

 three in 

Caucasian
6,11,16

 for 137 G/C; Four studies were 

conducted in Asian
14,15,20,21

 for 105 A/C. The sample 

size varied greatly in the eligible literatures, ranging 

from 60 to 5734. SNaPShot, TaqMan, AS-PCR,PCR-

RFLP, PCR-SSP and PCR-ARMS genotyping methods 

were used among the eligible literatures. Except for 

Lee CC
14

 and Shaaban HH,
17

 the genotype distributions 

among the controls of all eligible literatures were 

consistent with HWE. All studies have presented 

matching information, such as age and gender, except 

for the studies of Pawlik A,
6
 Lee CC

14
 and Higa S.

21 

 

Main Results of Meta-Analysis 

The meta-analysis suggested that the A-607C 

polymorphism, G-137C polymorphism and A-105C 

polymorphism were not associated with asthma in all 

comparison allele and genotypes genetic models 

(dominant, recessive, heterozygote and homozygote; 

Table 2, Table 3, and Table 4). However, we failed to 

find out any significant association between the A-

607C polymorphism, G-137C polymorphism and 

asthma in all comparison allele and genotypes models 

through subgroup analysis according to ethnicity, 

sample size, genotyping methods, matching criteria and 

quality score (Table 2, Table 3). Since the number of 

studies of -105A/C locus was only 4, subgroup analysis 

were not performed. 

 

Table 2. Stratified analysis of the interleukin-18 (IL-18) -607A/C polymorphism on asthma risk 

 Studies(cases/c

ontrols) 

CC vs AA (homozygote) CA vs AA (heterozygote) 

OR (95%CI)a 

P 

I2（%） 

PQ
b 

OR (95%CI) 

P 

I2（%） 

PQ
b 

Total 8（1851/1792） 0.951(0.781-1.158) 39.0 0.936(0.672-1.304 ) 66.4 

  0.617 0.119 0.695 0.004 

Ethnicity 

Asian 4（1154/1085） 1.114(0.866 -1.434 ) 0.0 1.048(0.714-1.539) 62.6 

    0.402 0.822 0.810 0.045 

No Asian 4（697/707） 0.715(0.413-1.239) 57.0 0.816(0.411-1.619) 74.4 

  0.231 0.073 0.561 0.008 

Sample size 

≥500 4（1440/1434） 0.951(0.758-1.193) 0.0 0.813(0.672-0.985) 0.0 

  0.662 0.583 0.034 0.868 

＜500 4（411/358） 0.934(0.432-2.018) 68.5 1.242 (0.498-3.095) 81.1 

  0.862 0.023 0.643 0.001 

Genotyping methods 

PCR-RFLP 3（466/402） 0.619(0.274-1.395) 60.4 0.907(0.272-3.019) 82.9 

  0.247 0.080 0.873 0.003 

No PCR-RFLP 5（1385/1390） 1.081(0.864-1.353) 0.0 0.971(0.714-1.320) 54.5 

  0.493 0.884 0.850 0.067 

Matching criteria 

Yes 7（1620/1487） 0.931(0.667-1.300) 47.7 0.976(0.662-1.440) 70.4 

  0.674 0.075 0.904 0.002 

No   0.969(0.597-1.573) NA 0.755(0.471-1.210) NA 

 1（231/305） 0.899 NA 0.243 NA 

Quality score 

 ≥6 6（1358/1053） 0.877(0.608-1.265) 51.2 0.869(0.578-1.308) 68.0 

  0.482 0.069 0.501 0.008 

＜6 2（493/739） 1.083(0.779-1.504) 0.0 1.642(0.352-7.651) 80.8 

  0.635 0.525 0.528 0.022 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20CC%5bAuthor%5d&cauthor=true&cauthor_uid=18200581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaaban%20HH%5bAuthor%5d&cauthor=true&cauthor_uid=24711060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20CC%5bAuthor%5d&cauthor=true&cauthor_uid=18200581
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Table 2. Continue 

 CC + CA vs AA (dominant) CC vs CA + AA (recessive) C vs A 

 OR (95%CI) a 

P 

I2（%） 

PQ
b 

OR (95%CI) a 

P 

I2（%） 

PQ
b 

OR (95%CI) a 

P 

I2（%） 

PQ
b 

Total 0.928 (0.692-1.243) 62.4 1.040(0.888-1.219) 0.0 0.970(0.879-1.070) 25.6 

 0.614 0.010 0.628 0.445 0.542 0.225 

Ethnicity       

Asian 1.035 (0.743-1.441) 56.0 1.165(0.936-1.450) 0.0 1.027 (0.905-1.165) 0.0 

   0.838 0.078 0.172 0.729 0.679 0.639 

No Asian 0.792 (0.431-1.454 ) 71.9 0.917(0.729-1.155) 12.1 0.888(0.760-1.038) 47.4 

 0.451 0.014 0.463 0.332 0.137 0.127 

Sample size       

≥500 0.825 (0.690 -0.987) 0.0 1.095(0.911-1.315) 39.0 0.959(0.858-1.073) 0.0 

 0.035 0.993 0.334 0.178 0.469 0.621 

＜500 1.128 (0.497-2.560 ) 80.0 0.894(0.652-1.225) 0.0 1.017 (0.725-1.428) 59.9 

 0.773 0.002 0.485 0.863 0.920 0.058 

Genotyping 

methods   

      

PCR-RFLP 0.801 (0.280-2.290) 80.9 0.761(0.561-1.032) 0.0 0.804 (0.656-0.985) 41.4 

 0.679 0.005 0.079 0.993 0.035 0.182 

No PCR-RFLP 0.930(0.781 -1.108) 43.2 1.169(0.971-1.409) 0.0 1.027(0.918 -1.149 ) 0.0 

 0.416 0.134 0.100 0.861 0.639 0.792 

Matching 

criteria  

      

Yes 0.946 (0.668-1.339) 67.6 1.007(0.844-1.203) 3.7 0.959(0.862-1.068) 34.4 

 0.754 0.005 0.936 0.398 0.447 0.165 

No  0.846(0.546-1.311) NA 1.181(0.829-1.683) NA 1.028(0.804-1.315) NA 

 0.454 NA 0.356 NA 0.825 NA 

Quality score        

 ≥6 0.879(0.607-1.273 ) 65.6 0.984(0.815-1.187) 2.5 0.955(0.845-1.079) 40.2 

 0.494 0.013 0.864 0.400 0.459 0.137 

＜6 1.342(0.421-4.272) 75.4 1.194(0.889-1.604) 0.0 0.998 (0.846-1.177 ) 0.0 

 0.619 0.044 0.238 0.468 0.980 0.352 
a 95% confidence intervals. b PQ value of Q test for heterogeneity test and associated I2 are shown. Random-effects model was used when I2>50% 

and/or PQ<0.1; otherwise, fixed-effects model was used. NA, not applicable. 

 

 

Heterogeneity Analysis 

A-607C polymorphism 

For dominant and heterozygote genetic models, the 

values of I
2
 and PQ were greater than 50% and less than 

0.10, which indicated statistically significant 

heterogeneity among eligible literatures. Logistic meta-

regression analysis was performed to explore the 

sources of heterogeneity among the eligible 

publications, including year of publication, ethnicity, 

sample size, genotyping methods, matching criteria and 

HWE. However, no data could explain the 

heterogeneity in allele and different comparison genetic 

models (p≥0.501). Subgroup analysis based on 

ethnicity, sample size, genotyping methods, matching 

criteria and quality score showed that no asian, PCR-

RFLP and small sample size might be the sources of 

heterogeneity (Table 2). The galbraith plots showed 

that the Lachheb J
10

 and Shaaban HH
17

 were the outlier 

studies, which were in accordance with subgroup 

analysis belong the no asian, PCR-RFLP and small 

sample size publications. The heterogeneity was greatly 

dropped under allele and different comparison genetic 

models by omitting these two literatures (allel: 

I
2
=0.0%, PQ=0.539; dominant: I

2
=32.3%, PQ=0.194; 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lachheb%20J%5bAuthor%5d&cauthor=true&cauthor_uid=18093181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaaban%20HH%5bAuthor%5d&cauthor=true&cauthor_uid=24711060


Interleukin-18 polymorphisms and Asthma Risk 

257/ Iran J Allergy Asthma Immunol                                                  Vol. 18, No. 3, June 2019 
Published by Tehran University of Medical Sciences (http://ijaai.tums.ac.ir) 

recessive: I
2
=8.0%, PQ=0.365; heterozygote: I

2
=43.2%, 

PQ=0.117; homozygote: I
2
=0.0%, PQ=0.601). And 

summary ORs and 95%CI were not significantly 

influenced (allel: OR=0.991, 95%CI=0.895-1.098, 

p=0.861; dominant: OR=0.913, 95%CI=0.776-1.074, 

p=0.273; recessive: OR=1.074, 95%CI=0.909-1.270, 

p=0.402; heterozygote: OR=0.912, 95%CI=0.766-

1.085, p=0.298; homozygote: OR=1.007, 

95%CI=0.820-1.237, p=0.946). The results indicated 

that the Lachheb J
10

 and Shaaban HH
17 

studies were the 

major sources of the heterogeneity in the meta-analysis. 

G-137C Polymorphism 

For recessive genetic models, the values of PQ was 

less than 0.10, which indicated statistically 

heterogeneity among eligible literatures. Logistic meta-

regression analysis was performed to explore the 

sources of heterogeneity among the eligible 

publications, including year of publication, ethnicity, 

sample size, genotyping methods, matching criteria. 

However, no data could explain the heterogeneity in 

allele and different comparison genetic models 

(p≥0.728). 

 

 

Table 3. Stratified analysis of the IL-18 -137G/C polymorphism on asthma risk 

 

Studies(cases/ controls) 

CC vs GG (homozygote) GC vs GG (heterozygote) CC / GC vs GG (dominant)  

OR (95%CI)a 

P 

I2（%） 

PQ
b 

OR (95%CI) 

P 

I2（%） 

PQ 

OR (95%CI) 

P 

I2（%） 

PQ 

 

Total 8（2646/7278） 0.867(0.605-1.244) 37.5 1.003(0.895-1.124 ) 0.0 0.970 (0.870 - 1.082) 0.0  

  0.439 0.130 0.953 0.966 0.590 0.998  

Ethnicity         

Asian 5（1564/1499） 0.770(0.497-1.191 ) 40.8 1.049(0.883-1.247) 0.0 1.013 (0.858 -1.195) 0.0  

    0.240 0.149 0.584 0.874 0.880 0.998  

No Asian 3（1082/5779） 0.789(0.585-1.063 ) 54.7 0.970(0.834-1.128) 0.0 0.939(0.812 -1.086) 0.0  

  0.119 0.110 0.691 0.898 0.397 0.951  

Sample size         

≥500 6（2380/7052） 0.835(0.552-1.263) 50.7 1.000 (0.888-1.126) 0.0 0.962 (0.859 -1.078 ) 0.0  

  0.394 0.071 0.997 0.871 0.503 0.996  

＜500 2（266/226） 1.311(0.484-3.551) 0.0 1.049(0.699-1.575) 0.0 1.076(0.729 -1.589) 0.0  

  0.594 0.863 0.816 0.973 0.711 0.985  

 

PCR-RFLP 1（321/270） 1.404(0.707 -2.788) NA 0.896(0.620-1.295) NA 0.960 (0.675-1.365 ) NA  

  0.332 NA 0.559 NA 0.820 NA  

No PCR-RFLP 7（2325/7008） 0.719(0.550-0.939) 26.1 1.016(0.901-1.145) 0.0 0.972(0.866 -1.090) 0.0  

  0.016 0.230 0.799 0.960 0.622 0.995  

 

Yes 7（2415/6973） 0.880(0.565-1.371) 44.8 1.005(0.892-1.133) 0.0 0.970(0.864 -1.088 ) 0.0  

  0.573 0.092 0.937 0.930 0.599 0.995  

No  1（231/305） 0.927(0.512-1.680) NA 0.992(0.687-1.430) NA 0.978(0.694-1.377) NA  

  0.803 NA 0.964 NA 0.897 NA  

 

 ≥6 7（2193/6559） 0.756(0.585 -0.977) 40.9 1.006(0.888 -1.140) 0.0 0.964(0.856-1.086 ) 0.0  

  0.033 0.118 0.921 0.930 0.544 0.996 

＜6 1（453/719） 1.272(0.497-3.254) NA 0.990(0.748-1.309) NA 1.006(0.766-1.321) NA 

  0.616 NA 0.943 NA 0.967 NA 

a 95% confidence intervals. b
Q value of Q test for heterogeneity test and associated I2 are shown.Random-effects model was used when I2>50% and/or 

PQ<0.1;otherwise, fixed-effects model was used. NA, not applicable. 
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Table 3. Continue 

 

Studies(cases/ controls) 

CC vs GC/GG (recessive) C vs G 

 OR (95%CI) 

P 

I2(%) 

PQ 

OR (95%CI) 

P 

I2(%) 

PQ 

Total 8（2646/7278） 0.881(0.603-1.288) 44.2 0.946 (0.864-1.036) 0.0 

  0.514 0.084 0.232 0.869 

Ethnicity      

Asian 5（1564/1499） 0.747(0.485-1.152) 45.7 0.977 (0.845-1.130) 0.0 

    0.188 0.118 0.752 0.803 

No Asian 3（1082/5779） 0.897(0.543-1.480) 60.6 0.926(0.824-1.040) 0.0 

  0.669 0.079 0.195 0.541 

Sample size      

≥500 6（2380/7052） 0.848(0.548-1.310) 56.7 0.935(0.851-1.027) 0.0 

  0.457 0.041 0.163 0.785 

＜500 2（266/226） 1.292(0.481-3.475) 0.0 1.090 (0.777 -1.529) 0.0 

  0.611 0.859 0.619 0.992 

Genotyping 

methods 

     

PCR-RFLP 1（321/270） 1.476(0.759-2.872) NA 1.043 (0.792-1.373 ) NA 

  0.251 NA 0.764 NA 

No PCR-RFLP 7（2325/7008） 0.714(0.549-0.929) 31.2 0.934(0.848-1.028) 0.0 

  0.012 0.190 0.165 0.855 

Matching 

criteria 

     

Yes 7（2415/6973） 0.896(0.562-1.429) 50.9 0.942(0.856-1.038) 0.0 

  0.645 0.057 0.226 0.793 

No  1（231/305） 0.930(0.523-1.654) NA 0.971(0.742-1.270) NA 

  0.806 NA 0.828 NA 

Quality score      

 ≥6 7（2193/6559） 0.848(0.561-1.281) 47.9 0.934(0.847-1.030) 0.0 

  0.433 0.074 0.171 0.842 

＜6 1（453/719） 1.275(0.499-3.254) NA 1.021(0.799-1.306 ) NA 

  0.612 NA 0.866 NA 

 

 

 

Table 4. Main analysis of the IL-18-105A/C polymorphism on asthma risk 

 Studies (cases/controls) CC vs AA (homozygote) CA vs AA (heterozygote) CC / CA vs AA (dominant) 

OR (95%CI)a I2（%） OR (95%CI) I2（%） OR (95%CI) I2（%） 

  P PQ
b P PQ P PQ 

Total 4（1586/1004） 0.484(0.112-2.094) 68.4 0.693(0.451-1.066 ) 72.8 0.668(0.415-1.074) 78.9 

  0.331 0.023 0.095 0.012 0.096 0.003 

Studies (cases/controls)  CC vs CA/ AA (recessive) C vs A 

OR (95%CI) I2(%) OR (95%CI) I2(%) 

  P PQ P PQ 

total 4（1586/1004） 0.538(0.137-2.106) 63.9 0.692(0.441-1.084) 81.7 

  0.373 0.040 0.108 0.001 

a 95% confidence intervals. bPQ value of Q test for heterogeneity test and associated I2 are shown. Random-effects model was used when I2>50% and/or 

PQ<0.1;otherwise, fixed-effects model was used. 
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Subgroup analysis (Table 3) and galbraith plots 

showed that the Imboden M
11

 maybe the source of 

heterogeneity. The heterogeneity was greatly dropped 

under allele and different comparison genetic models 

by omitting the literature (allel: I
2
=0.0%, PQ=0.936; 

dominant: I
2
=0.0%, PQ=1.000; recessive: I

2
=40.7%, 

PQ=0.119; heterozygote: I
2
=0.0%, PQ=0.935; 

homozygote: I
2
=31.9%, PQ=0.184). And summary ORs 

and 95%CI were not significantly influenced (allel: 

OR=0.987, 95%CI=0.879-1.109, p=0.827; dominant: 

OR=0.999, 95%CI=0.871-1.146, p=0.987; recessive: 

OR=0.920, 95%CI=0.678-1.248, p=0.590; 

heterozygote: OR=1.015, 95%CI=0.879-1.173, 

p=0.834; homozygote: OR=0.919, 95%CI=0.673-1.255, 

p=0.594). The results indicated that the Imboden M
11

 

publication was the major source of the heterogeneity 

in the meta-analysis. 

 

Sensitivity Analysis 

Sensitivity analysis was performed by sequentially 

deleting one study at a time. For each polymorphism, 

the significance of pooled ORs were not fundamentally 

altered under allele and different comparison genetic 

models (data not shown) that indicated our meta-

analysis results were statistically reliable. 

 

Publication Bias 

Begg’s funnel plot and Egger’s test were used to 

estimate the publication bias. The shapes of the Begg’s 

funnel plot did not indicate any evidence of obvious 

asymmetry under different genetic models. We did not 

find obvious publication bias for any of the 

polymorphisms under different genetic models (A-

607C, Egger’s test p≥0.806; G-137C, Egger’s test 

p≥0.662; A-105C, Egger’s test p≥0.176).  

 

DISCUSSION 

 

I L-18 is a unique cytokine that enhances innate 

immunity and both Th1 and Th2 driven immune 

responses.
17

 In human beings, the secretion of IL-18 by 

peripheral blood mononuclear cells and level of serum 

IL-18 were increased in asthma.
31,32

 So far, the 

polymorphisms of IL-18 genetic susceptibility to 

asthma have been widely studied, but the results were 

not consistent. Therefore, we performed a meta-

analysis to clarify the relationship between the three 

polymorphisms (-607A/C, -137G/C, -105A/C) and 

susceptibility to asthma. 

In current meta-analysis, we did not find a genetic 

association between the polymorphisms (-607A/C, -

137G/C, -105A/C) and asthma risk in overall 

populations. Interestingly, for -607A/C polymorphism, 

our result was inconsistent with Ma and colleagues’ 

meta-analysis,
19

 it might be that we added three studies 

which might have effectively altered the overall results. 

But for -137G/C polymorphism, our result was 

consistent with Ma and colleagues’ meta-analysis
19

, 

three case-control studies were added, which have no 

effect on the result. For -105A/C polymorphism, as we 

have seen, this study was the first comprehensive meta-

analysis to evaluate the relationship with asthma 

susceptibility. Perhaps, the results showed that the three 

polymorphisms were of no role in asthma risk was 

premature due to limited number of studies included in 

this study. 

Heterogeneity is a crucial issue when conducting a 

meta-analysis. There existed significant heterogeneity 

in dominant and heterozygote genetic models 

comparisons in A-607C polymorphism. We failed to 

find any characteristics that could explain the 

heterogeneity using the meta-regression analysis. 

Subgroup analysis revealed that no asian, PCR-RFLP 

and small sample size might be the sources of 

heterogeneity. The galbraith plots showed that the 

Lachheb J
10

 and Shaaban HH
17

 were the outlier studies, 

which were in accordance with subgroup analysis 

belong the no asian, PCR-RFLP and small sample size 

publications. The heterogeneity was greatly dropped 

under allele and different comparison genetic models 

by omitting these two literatures, and summary ORs 

and 95%CI were not significantly influenced. In 

addition, the results indicated that the study of Lachheb 

J
10

 and Shaaban HH
17

 were the sources of 

heterogeneity. For -137G/C polymorphism, significant 

heterogeneity was found in the recessive genetic 

models. We failed to find any characteristics that could 

explain the heterogeneity using the meta-regression 

analysis. Subgroup analysis and galbraith plots showed 

that the Imboden M
11

 maybe the source of 

heterogeneity. The heterogeneity was greatly dropped 

under allele and different comparison genetic models 

by omitting the literature, and summary ORs and 

95%CI were not significantly influenced. So, we think 

the study of Imboden M
11

 was the source of 

heterogeneity.  

Begg's test and Egger's test showed no publication 

bias in this meta- analysis, and sensitivity analysis 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Imboden%20M%5bAuthor%5d&cauthor=true&cauthor_uid=16433859
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showed that the current meta-analysis results were 

stable and reliable.  

There were some limitations to this meta-analysis 

need to be taken into account when interpreting the 

results. First, in this meta-analysis, all eligible studies 

were published in English and Chinese indexed by the 

selected databases, the lack of data published in other 

languages might contribute to some publication bias. 

Second, The ethnicity of studies (A-607C: African, 

Caucasian, Asian; G-137C: Caucasian, Asian; A-105C: 

Asian) were too limited to be extended to all races. 

Third, we excluded some studies that cannot acquire 

genotype numbers or frequencies from the original 

studies, which may result in a selection bias. Fourth, 

asthma is a complex disease, we studied only three 

polymorphisms of one gene. But we did not conduct 

the gene-gene and gene-environment interactions 

analysis because of the unavailability of raw data from 

the original studies. Finally, elimination of these 

studies which the genetic distributions of the controls in 

some studies were deviated from the HWE from 

analysis did not influence the meta-analysis results 

significantly. So, we did not exclude these studies from 

our analysis. Due to these limitations, the results of this 

meta-analysis should be further verified by prospective 

trials or full-gene sequencing of random, multicenter, 

and large samples. 

This meta-analysis suggests that the IL-18 gene 

polymorphisms (A-607C, G-137C and A-105C) may 

not contribute to asthma susceptibility. 
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