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Interleukin-1β (3953/4) C→T polymorphism increases 
the risk of chronic periodontitis in Asians: evidence 
from a meta-analysis of 20 case-control studies
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A b s t r a c t

Introduction: To investigate the association of the interleukin-1β (IL-1β) 
(3953/4) C→T polymorphism with chronic periodontitis (CP) in Asians.
Material and methods: Systematic searches of electronic databases and 
hand searching of references were performed, including PubMed, Embase, 
the Cochrane Library, and the Chinese National Knowledge Infrastructure 
(CNKI). Odds ratios (ORs) with 95% confidence intervals (CIs) were used 
to assess the strength of the associations. Publication bias was tested by 
Egger’s test. Sensitivity analysis was conducted by limiting the meta-analy-
sis studies conforming to Hardy-Weinberg equilibrium (HWE). Data analyses 
were carried out using RevMan 6.0.
Results: A meta-analysis was performed on 20 published case-control stud-
ies, including 1,656 CP cases and 1,498 healthy controls. The pooled OR was 
1.60 (95% CI = 1.02–2.52, p = 0.04) for the T allele carriers (TT + CT) com-
pared with CC and 1.60 (95% CI = 1.06–2.42, p = 0.02) for T vs. C. Subgroup 
analysis by country revealed significant risks of CP among Indians carrying 
the T allele (TT vs. CC: OR = 3.88, 95% CI = 1.77–8.50, p = 0.0007). 
Conclusions: The analysis showed that IL-1β (3953/4) C→T polymorphism 
probably increases the risk of CP in Asians, and the IL-1β+3954 TT genotype 
may be associated with a strongly increased risk of CP in Indians, but not 
in Chinese.

Key words: polymorphism, interleukin-1, chronic periodontitis, meta-
analysis, Asians.

Introduction

Periodontal disease is a chronic inflammatory disease of bacterial eti-
ology resulting in loss of the supporting tissues, including formation of 
periodontal pockets, attachment loss and alveolar bone resorption [1]. 

It is widely regarded as one of the most common diseases worldwide. 
According to the International Workshop for Classification of Periodontal 
Disease, periodontitis can be classified into several categories, including 
chronic periodontitis (CP), aggressive periodontitis (AgP), and periodon-
titis as a manifestation of systemic diseases [2]. Chronic periodontitis is 
relatively common, affecting up to 30% of adults, while 7–13% of the 
adult population will develop severe forms of destructive periodontal 
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disease [3]. A study of adults in the United States 
showed that over 47% of the sample, representing 
64.7 million adults, had periodontitis [4]. Although 
pathogenic microbes are regarded as the prima-
ry etiological factor of periodontitis, genetic and 
environmental factors affect the age of onset, se-
verity, and lifetime risk of developing the disease 
[5]. Twin studies have suggested that as much as 
50% of the risk of periodontitis may be attributed 
to genetic factors [6].

The interleukin (IL)-1 gene cluster has been 
mapped to the long arm of chromosome 2 and 
consists of three genes, IL-1α, IL-1β and IL1-RN, 
encoding IL-1α, IL-1β and IL-1 receptor antagonist 
proteins, respectively [7, 8]. Among them, IL-1β is 
the most pathogenic and potent form. IL-1β has 
been demonstrated to be a multi-effect mediator 
of many physiological functions. IL-1β is a proin-
flammatory cytokine mainly produced by blood 
monocytes and tissue macrophages and has been 
implicated in mediating both acute and chronic 
inflammation [9].

Previous studies revealed that IL-1β (3953/4) 
C/T polymorphism (rs1143634) was significant-
ly associated with an increased risk of CP espe-
cially among Caucasians, indicating that the in-
creased levels of IL-1β in serum were associated 
with the T allele [10]. Until now, many studies 
have researched the role of IL-1β (3953/4) C/T 
polymorphism in CP. Some studies have also in-
dicated that the TT genotype may increase the 
risk of CP among Asians [11], while subsequent 
studies found different or even conflicting results 
[12]. One recent meta-analysis has also been con-
ducted to evaluate the association between IL-1β  
(3953/4) C/T polymorphism and CP [13]. The study 
showed that statistically significantly elevated 

risk was found for Caucasians, but not for Asians, 
when stratified by ethnicity, based on 15 studies 
of Asians [13]. It is still obscure whether IL-1β  
(3953/4) C→T polymorphism is associated with 
a risk or a protective effect among Asians. 

The aim of this study was to assess the over-
all relationship between the IL-1β (3953/4) 
C→T polymorphism and CP based on published 
case-control studies in Asians. 

Material and methods

Search strategy

This meta-analysis followed the Preferred Re-
porting Items for Systematic Reviews and Meta- 
analyses (PRISMA) criteria [14]. We searched in the 
following electronic databases: PubMed, Embase, 
the Cochrane Library, and the Chinese National 
Knowledge Infrastructure (CNKI) (last search was 
updated on 15 December 2013) with a  combi-
nation of the following words: ‘‘polymorphism/ 
mutation/variant’’, ‘‘interleukin-1/IL-1/rs1143634’’,  
and ‘‘chronic periodontitis/CP/adult periodon-
titis’’. Other relevant studies were identified by 
hand-searching the references of included articles 
identified by the electronic search. Language was 
limited to English and Chinese. When more than 
one of the same population was included in sever-
al publications, only the most recent or complete 
study was used in this meta-analysis. Two inves-
tigators (Ma and Chu) screened each of the titles, 
abstracts, and full texts to determine inclusion in-
dependently. The results were compared and dis-
agreements were resolved by consensus. Articles 
reporting an association between IL-1 polymor-
phisms and periodontitis were identified.

Inclusion and exclusion criteria

Eligible studies included in this meta-analysis 
had to meet the following criteria: (1) Published 
case-control studies; (2) Studies on the associa-
tion between IL-1β (3953/4) C/T polymorphism 
and chronic periodontitis in Asians; (3) Studies 
with full text articles; (4) Articles must offer the 
size of the sample, the distribution of alleles and 
genotypes, or the information for us to infer the 
results; (5) If multiple publications reported on 
the same or overlapping data, the largest or most 
recent publication was selected. Major exclusion 
criteria were: (1) No control subjects; (2) With sys-
temic diseases; (3) No usable genotype distribu-
tion or allele frequency data. Twenty case-control 
studies of CP including 1656 patients with CP and 
1498 healthy controls were identified (Figure 1). 

Data extraction

Information was independently extracted from 
all eligible studies by two researchers (Ma and 

Figure 1. Flow chart from identification of eligible 
studies for final inclusion

Records identified through 

database searching  

(n = 184)

Records after duplicates removed (n = 186)

Additional records identified 

through the reference of 

included studies (n = 6)

Titles or abstracts excluded  

(n = 121)

Articles excluded (n = 45):

•  Not chronic periodontitis 

(n = 20)

•  Not Asians (n = 24)

•  Lack full text (n = 1)

Articles assessed for eligibility 

(n = 65)

Case-control studies included 

in the meta-analysis (n = 20)
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Chu), according to the above-mentioned inclusion 
and exclusion criteria. Extracted information in-
cluded: the first author’s name, publication date, 
country/region, subject ethnicity, genotype dis-
tribution (cases and controls), genotyping meth-
od, and P for Hardy-Weinberg equilibrium (HWE)  
(a p value less than 0.05 was considered signif-
icant). Different ethnicities were categorized as 
Chinese, Indian, and other Asians.

Quality score assessment

The quality of included studies was assessed 
independently by the same two investigators us-
ing the Newcastle-Ottawa Scale (NOS) [15]. The 
NOS uses a  ‘star’ rating system to judge quality 
based on three aspects of the study: selection, 
comparability, and exposure. Studies with a score 
of seven stars or more were considered to be of 
high quality.

Statistical analysis

Crude odds ratios (ORs) with 95% confidence in-
tervals (CIs) were computed to assess the strength 

of the relationship between the IL-1β (3953/4) C/T 
polymorphism and CP risk. Pooled ORs were cal-
culated for contrasting alleles (T vs. C), a codomi-
nant model (TT vs. CC), and a recessive model (TT 
vs. CT + CC). Subgroup analysis was conducted for 
two countries. Heterogeneity assumption was as-
sessed using the χ2-based Q-test [16]. The pooled 
OR estimation for each study was calculated using 
a  fixed-effects model (Mantel-Haenszel method) 
when p > 0.10. Otherwise, a random-effects mod-
el (DerSimonian and Laird method) was used [17]. 
In the absence of between-study heterogeneity, 
the two methods provided identical results. Pub-
lication bias was tested by the Egger regression 
test for funnel-plot asymmetry [18]. Statistical 
analysis was performed using the software pack-
age Review Manager 6.0.

Results

Study characteristics

Twenty case control-studies met the inclusion 
criteria [11, 12, 19–36]. A  total of 1,656 patients 
with CP and 1,498 healthy controls were includ-

Table I. Characteristics of studies included in the meta-analysis

Authors (years) Country Cases Controls Genotyping 
method

Value 
of pCC CT TT CC CT TT

Duan (2002) China 23 7 0 90 4 0 PCR 0.83

Zhong (2002) China 90 38 5 70 17 5 PCR-RFLP 0.01

Lin (2003) China 89 35 0 148 24 0 PCR #

Yoshihiko (2003) Japan 60 4 0 59 5 0 PCR-RFLP 0.75

Anusaksathien (2003) Thailand 54 0 0 42 1 0 PCR-RFLP 0.94

Huang, Zhang (2004) China 151 31 0 85 4 0 PCR-RFLP 0.83

Tian (2006) China 32 4 0 36 0 0 PCR #

Agrawal (2006) India 16 49 25 12 15 3 PCR-RFLP 0.59

Han (2009) China 62 4 0 47 3 0 PCR-RFLP 0.83

Kaarthikeyan (2009) India 21 9 0 24 6 1 PCR-SSP 0.44

Kobayashi (2009) Japan 111 6 0 102 6 0 PCR-RFLP 0.77

Shete (2010) India 40 3 0 75 25 1 PCR-RFLP 0.49

Prakash (2010) India 38 30 7 39 9 0 PCR 0.47

Karasneh (2011) Jordan 47 44 9 41 33 6 PCR-RFLP 0.86

Yang (2011) China 162 34 19 125 62 32 PCR-RFLP 0.00

Ma (2011) China 55 21 20 77 17 10 PCR-RFLP 0.00

Gayathri (2011) India 34 16 1 28 24 0 PCR-RFLP 0.03

Al-Hebshi (2012) Yemen 8 20 12 13 23 4 TaqMan 0.18

Masamatti (2012) India 14 8 7 22 5 3 PCR-RFLP 0.01

Archana (2012) India 16 29 0 14 1 0 PCR-RFLP #
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ed in this meta-analysis. Three publications had 
inadequate information to allow ORs to be calcu-
lated for all contrasts [22, 35, 37]. The 20 included 
studies performed in Asian populations are sum-
marized in Table  I. The studies used various ge-
notyping methods, including polymerase chain re-
action-restriction fragment length polymorphism, 
polymerase chain reaction with sequence-specific 
primers and TaqMan analysis. Five studies were 
not in agreement with the Hardy-Weinberg equi-
librium of the genotype distribution in the controls 
[11, 12, 20, 32, 36]. Seven studies enrolled Indian 
subjects [25, 27, 30–32, 35, 36], and eight enrolled 
Chinese subjects [11, 12, 19, 20, 22, 24, 26, 27]. 
Two publications had inadequate information to 
calculate ORs in all contrasts [22, 35].

Overall and subgroup meta-analysis

The main results of this meta-analysis and 
the ORs for the associations between CP and  
IL-1β (3953/4) C/T genotype in different regions 
are shown in Table II. Overall, there was an as-
sociation between the IL-1β (3953/4) C/T poly-
morphism and CP risk (for T vs. C: OR = 1.60,  
95% CI = 1.06–2.42, p = 0.02; for (TT + CT) vs. CC: 
OR = 1.60, 95% CI = 1.02–2.52, p = 0.04) in Asians 
(Table II, Figure 2). Subgroup analysis by region re-
vealed that the IL-1β (3953/4) C/T polymorphism 
was also significantly associated with the risk of 
CP in Indians (for the allele contrast TT vs. CC:  
OR = 3.88, 95% CI = 1.77–8.50, p = 0.0007) (Fig- 
 ure 3), but not in Chinese subjects.

Publication bias

No evidence of publication bias was found in 
this meta-analysis of the model T vs. C in Asians. 
As shown in Figure 4, the shapes of the funnel 
plots did not reveal any visual evidence of obvious 
asymmetry. This result was also supported by the 
results of Egger’s tests.

Discussion

Interleukin-1 is a key regulator of the host re-
sponse and a  major modulator of extracellular 
matrix catabolism and bone resorption. Several 
IL-1 gene single nucleotide polymorphisms (SNPs) 
have been associated with an increased suscep-
tibility to inflammatory diseases, including peri-
odontitis [38–41]. It has been proven that IL-1β 
can promote the movement of inflammatory cells 
from the blood to inflamed tissues, regulate the 
extracellular matrix and induce other cytokines 
[42–45], and IL-1β gene polymorphisms were pre-
viously reported to be associated with the severity 
of CP [46, 47].

Previous studies including one recent meta- 
analysis have revealed that IL-1β (3953/4) C→T 
polymorphism (rs1143634) was significantly as-
sociated with an increased risk of CP especially 
among Caucasians [13]. A  recent meta-analysis 
showed that statistically significantly elevated 
risk was found for Caucasians, but not for Asians, 
when stratified by ethnicity, based on 15 studies 
of Asians [13]. Some studies suggested that the T 

Table II. Results of overall and subgroups analysis of pooled ORs and 95% CIs

Region (N) OR 95% CI Value of p Model

Asian (20):

T vs. C 1.60 1.06–2.42 0.02 Random

TT vs. CC 1.86 0.89–3.88 0.10 Random

TT vs. CT + CC 1.46 0.79–2.69 0.23 Random

TT + CT vs. CC 1.60 1.02–2.52 0.04 Random

China (8):

T vs. C 1.83 0.85–3.94 0.12 Random

TT vs. CC 0.99 0.29–3.37 0.99 Random

TT vs. CT + CC 0.99 0.36–2.74 0.99 Random

TT + CT vs. CC 1.98 0.95–4.14 0.07 Random

India (7):

T vs. C 1.40 0.68–2.89 0.36 Random

TT vs. CC 3.88 1.77–8.50 0.0007 Fixed

TT vs. CT + CC 1.59 0.76–3.35 0.22 Fixed

TT + CT vs. CC 1.86 0.75–4.65 0.18 Random
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allele may increase the risk of CP among Asians 
[11, 12], while Yang also observed an increased 
frequency of the C allele in Chinese with CP, com-
pared with the control group [11]. Above all, the 
relationship between the IL-1β (3953/4) C→T poly-
morphism and CP among Asians is still obscure. 

The current meta-analysis investigated the as-
sociation between the IL-1β (3953/4) C→T poly-
morphism and CP risk based on 20 case-control 
studies, mostly performed in Chinese and Indian 
populations. The results indicated that the T al-
lele increased the risk of CP in Asians (T vs. C: OR 
= 1.60, 95% CI = 1.06–2.42, p = 0.02), in accor-
dance with the results of previous studies. The 
allelic model suggested that T allele carriers, in-
cluding T/T and C/T genotypes, were at 1.60-fold 
increased risk of CP compared with C allele carri-

Figure 2. Forest plots of contrasting allelic model (T allele vs. C allele) in Asians

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

Duan 7 60 4 188 4.6 6.08 (1.71, 21.55) 2002
Zhong 48 266 27 184 7.2 1.28 (0.77, 2.14) 2002
Anusaksathen 0 108 1 86 1.4 0.26 (0.01, 6.53) 2003
Yoshihiko Soga 40 200 5 128 5.6 6.15 (2.36, 16.04) 2003
Lin  0 0 0 344  Not estimable 2003
Huang, Zhang 31 364 4 178 5.3 4.05 (1,41, 11.66) 2004
Tian 4 72 0 72 1.6 9.53 (0.50, 180.25) 2006
Agrawal 99 180 21 60 6.9 2.27 (1.24, 4.16) 2006
Han 4 132 3 100 3.9 1.01 (0.22, 4.62) 2009
Kobayashi 6 234 6 216 5.0 0.92 (0.29, 2.90) 2009
Kaarthikeyan 9 60 8 62 5.4 1.19 (0.43, 3.32) 2009
Shete 3 86 27 202 4.7 0.23 (0.07, 0.79) 2010
Prakash 44 150 9 96 6.3 4.01 (1.86, 8.68) 2010
Gayathri 18 102 24 104 6.6 0.71 (0.36, 1.41) 2011
Yang 72 430 126 438 7.7 0.50 (0.36, 0.69) 2011
Karasneh 62 200 45 160 7.4 1.15 (0.73, 1.81) 2011
Ma 61 192 37 208 7.4 2.15 (1.36, 3.43) 2011
Archana 0 0 0 0  Not estimable 2012
Al-hebshi 44 80 31 80 6.8 1.93 (1.03, 3.63) 2012
Masamatti 22 58 11 60 6.1 2.72 (1.17, 6.32) 2012

Total (95% CI)  2974  2966 100.0 1.60 (1.06, 2.42) 

Total events 574  389

Heterogeneity: t2 = 0.54, χ2 = 87.71, df = 17 (p < 0.00001), I2 = 81%

Test for overall effect: Z = 2.25 (p = 0.02)
 0.01 0.1 1 10 100

  Favours   Favours

  experimental  control

Figure 3. Forest plots of codominant model (TT allele vs. CC allele) in Indians

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

Agrawal 25 41 3 15 24.99 6.25 (1.52, 25.66) 2006

Kaarthikeyan 0 21 1 25 19.5 0.38 (0.01, 9.82) 2009

Prakash 7 45 0 39 6.5 15.39 (0.85, 278.83) 2010

Shete 0 40 1 76 14.9 0.62 (0.02, 15.60) 2010

Gayathri 1 35 0 28 7.7 2.48 (0.10, 63.21) 2011

Masamatti 7 21 3 25 26.5 3.67 (0.81, 16.59) 2012

Archana 0 0 0 0  Not estimable 2012

Total (95% CI)  203  208 100.0 3.88 (1.77, 8.50)
Total events 40  8
Heterogeneity: χ2 = 4.59, df = 5 (p = 0.47), I2 = 0%
Test for overall effect: Z = 3.39 (p = 0.0007)

 0.01 0.1 1 10 100

  Favours   Favours

  experimental  control
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Figure 4. Funnel plots for the assessment of pub-
lication bias for the IL-1β (3953/4) C→T polymor-
phism (T vs. C in Asians)
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ers, thus providing evidence for the existence of 
an association between the IL-1β (3953/4) C→T 
polymorphism and CP in Asians. 

Subgroup analysis by country also identi-
fied a  significant association between the IL-1β 
(3953/4) C→T polymorphism and CP risk in Indi-
ans, but not in Chinese, indicating possible back-
ground genetic and environmental influences (for 
TT vs. CC: OR = 3.88, 95% CI = 1.77–8.50, p = 
0.0007 in Indians). 

Chronic periodontitis is a serious and prevalent 
chronic inflammatory disease in humans, and it is 
therefore important to clarify its etiology. Environ-
mental factors such as infection by specific bac-
teria, smoking, and untreated diabetes mellitus 
are associated with the occurrence of periodontal 
disease. The development of CP is likely to involve 
multi-gene interactions. Further stratified analy-
ses and more comprehensive meta-analyses are 
needed to confirm the real etiological agents of 
CP in different countries and regions, and among 
different ethnic groups. 

However, our meta-analysis had some limita-
tions. First, ethnicity was the most serious con-
founding factor affecting the genetic meta-anal-
ysis. Although we performed subgroup analysis 
according to the country, we cannot exclude the 
fact that some studies did not report the ethnicity 
of the subjects they investigated, especially in India, 
which is called a “great museum of human ethnici-
ty”. Second, more precise evaluations with adjusted 
ORs by age, gender, and other environmental fac-
tors such as smoking status were not feasible be-
cause of a lack of available information. Third, the 
language of the articles was limited to English and 
Chinese. Studies in other language were excluded in 
our study. Finally, studies included in our meta-anal-
ysis were limited to those that were published and 
found in databases including PubMed, Embase, the 
Cochrane Library, and the CNKI. We did not track 
unpublished articles such as meeting proceedings 
to obtain data for analysis. This may have influ-
enced the completeness of the data. 

In conclusion, our meta-analysis based on 1,656 
CP patients and 1,498 healthy controls showed 
that IL-1β (3953/4) C→T polymorphism probably 
increased the risk of CP in Asians, and the IL-1β + 
3954 TT genotype may be associated with a strong-
ly increased risk of CP in Indians, but not in Chinese. 
However, given the limitations of this meta-analy-
sis, we cannot obtain a conclusive result, and the 
current results should be interpreted with caution.

Acknowledgments

This study was supported by a project funded 
by the Priority Academic Program Development 
of Jiangsu Higher Education Institutions (PAPD, 
2014-37).

Conflict of interest

The authors declare no conflict of interest.

R e f e r e n c e s
1. Armitage GC. Development of a classification system for 

periodontal diseases and conditions. Northwest Dent 
2000; 79: 31-5.

2. Galbraith GM, Hendley TM, Sanders JJ, Palesch Y, Pan-
dey JP. Polymorphic cytokine genotypes as markers of 
disease severity in adult periodontitis. J Clin Periodontol 
1999; 26: 705-9.

3. Nares S. The genetic relationship to periodontal disease. 
Periodontol 2000 2003; 32: 36-49.

4. Eke PI, Dye BA, Wei L, Thornton-Evans GO, Genco RJ, CDC 
Periodontal Disease Surveillance workgroup, et al. Prev-
alence of periodontitis in adults in the United States: 
2009 and 2010. J Dent Res 2012; 91: 914-20.

5. Loos BG, John RP, Laine ML. Identification of genetic risk 
factors for periodontitis and possible mechanisms of 
action. J Clin Periodontol 2005; 32 Suppl. 6: 159-79.

6. Michalowicz BS, Diehl SR, Gunsolley JC, et al. Evidence 
of a substantial genetic basis for risk of adult periodon-
titis. J Periodontol 2000; 71: 1699-707.

7. Nicklin MJ, Weith A, Duff GW. A physical map of the re-
gion encompassing the human interleukin-1 alpha, in-
terleukin-1 beta, and interleukin-1 receptor antagonist 
genes. Genomics 1994; 19: 382-4.

8. Steinkasserer A, Spurr NK, Cox S, Jeggo P, Sim RB. The 
human IL-1 receptor antagonist gene (IL1RN) maps to 
chromosome 2q14-q21, in the region of the IL-1 alpha 
and IL-1 beta loci. Genomics 1992; 13: 654-7.

9. Tokoro Y, Yamamoto T, Hara K. IL-1 beta mRNA as the 
predominant inflammatory cytokine transcript: correla-
tion with inflammatory cell infiltration into human gin-
giva. J Oral Pathol Med 1996; 25: 225-31.

10. Pociot F, Molvig J, Wogensen L, Worsaae H,  Nerup J. 
A TaqI polymorphism in the human interleukin-1 beta 
(IL-1 beta) gene correlates with IL-1 beta secretion in 
vitro. Eur J Clin Invest 1992; 22: 396-402.

11. Yang L, Xie X, Ma L, Liu Z, Pan Y, Liu Y. A study of associ-
ation between the interleukin-1 single nucleotide poly-
morphism and risk of chronic periodontitis among the 
Hui and Dongxiang minorities in Gansu province [Chi-
nese]. Hua Xi Kou Qiang Yi Xue Za Zhi 2011; 29: 365-8. 

12. Ma M, Li GK, Han CH. Correlation study on polymor-
phisms of the interleukin-1 and tumor necrosis factor- 
gene in Hui patients with chronic periodontitis in Ning-
xia [Chinese]. J Modem Stomat 2011; 25: 94-7. 

13. Deng JS, Qin P, Li XX, Du YH. Association between in-
terleukin-1beta C(3953/4)T polymorphism and chronic 
periodontitis: evidence from a meta-analysis. Hum Im-
munol 2013; 74: 371-8.

14. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA 
Group. Preferred reporting items for systematic reviews 
and meta-analyses: the PRISMA statement. Int J Surg 
2010; 8: 336-41.

15. Wells GA, Shea B, O’Connell D. The Newcastle-Ottawa 
Scale (NOS) for assessing the quality of non randomised 
studies in meta-analyses. Ottawa Health Research Insti-
tute. 2011; www.ohri.ca/programs/clinical_epidemiolo-
gy/oxford.asp (accessed Nov. 25, 2011).

16. Lau J, Ioannidis JP, Schmid CH. Quantitative synthesis in 
systematic reviews. Ann Intern Med 1997; 127: 820-6.

17. DerSimonian R, Laird N. Meta-analysis in clinical trials. 
Control Clin Trials 1986; 7: 177-88.



Interleukin-1β (3953/4) C→T polymorphism increases the risk of chronic periodontitis in Asians: evidence from a meta-analysis  
of 20 case-control studies

Arch Med Sci 2, April / 2015 273

18. Egger M, Davey Smith G, Schneider M, Minder C. Bias in 
meta-analysis detected by a simple, graphical test. BMJ 
2011; 315: 629-34.

19. Duan H, Zhang J, Zhang Y. The association between 
IL-1 gene polymorphisms and susceptibility to severe 
periodontitis [Chinese]. Hua Xi Kou Qiang Yi Xue Za Zhi 
2002; 20: 48-51. 

20. Zhong L, Zhang Y, Zhang J, Yang A, Huang H. The associa-
tion of interleukin-1 gene polymorphisms with the sus-
ceptibility to chronic periodontitis in Uighur [Chinese]. 
Zhonghua Yi Xue Yi Chuan Xue Za Zhi 2002; 19: 405-8. 

21. Anusaksathien O, Sukboon A, Sitthiphong P, Teanpai-
san R. Distribution of interleukin-1beta(+3954) and 
IL-1alpha(-889) genetic variations in a Thai population 
group. J Periodontol 2003; 74: 1796-802.

22. Lin L, Pan YP, Yin LY. Study on the correlation of cytokine 
gene polymorphism with chronic periodontitis [Chi-
nese]. Shanghai Kou Qiang Yi Xue 2003; 12: 456-9. 

23. Soga Y, Nishimura F, Ohyama H, Maeda H,  Takashi-
ba S,  Murayama Y. Tumor necrosis factor-alpha gene 
(TNF-alpha) -1031/-863, -857 single-nucleotide poly-
morphisms (SNPs) are associated with severe adult 
periodontitis in Japanese. J Clin Periodontol 2003; 30: 
524-31.

24. Huang HY, Zhang JC. Investigation on the association 
of interleukin-1 genotype polymorphism with chronic 
periodontitis [Chinese]. Hua Xi Kou Qiang Yi Xue Za Zhi 
2004; 22: 415-9. 

25. Agrawal AA, Kapley A, Yeltiwar RK, Purohit HJ. Assess-
ment of single nucleotide polymorphism at IL-1A+4845 
and IL-1B+3954 as genetic susceptibility test for chron-
ic periodontitis in Maharashtrian ethnicity [Chinese].  
J Periodontol 2006; 77: 1515-21. 

26. Tian YG, Pan YP, Lin L, Zhang DM, Zhao J. The relationship 
of IL-1beta expressed in buccal cells and the polymor-
phisms of IL-1beta (+3953) with chronic periodontitis 
[Chinese]. Shanghai Kou Qiang Yi Xue 2006; 15: 456-60. 

27. Han B, Chen X, Li SB. Association between IL-1be-
ta+3954/Taq I  gene polymorphisms and chronic peri-
odontitis [Chinese].  J Xi’an Jiaotong University (Medical 
Sciences) 2009; 30: 489-91. 

28. Kaarthikeyan G, Jayakumar ND, Padmalatha O, Sheeja V,  
Sankari M, Anandan B. Analysis of the association be-
tween interleukin-1beta (+3954) gene polymorphism 
and chronic periodontitis in a sample of the south Indi-
an population. Indian J Dent Res 2009; 20: 37-40.

29. Kobayashi T, Murasawa A, Ito S, et al. Cytokine gene 
polymorphisms associated with rheumatoid arthri-
tis and periodontitis in Japanese adults. J Periodontol 
2009; 80: 792-9.

30. Prakash PS, Victor, DJ. Interleukin-1b gene polymor-
phism and its association with chronic periodontitis in 
south Indian population. Int J Genet Mol Biol 2010; 2: 
179-83.

31. Shete AR, Joseph R, Vijayan NN, Srinivas L, Banerjee M. 
Association of single nucleotide gene polymorphism at 
interleukin-1beta +3954, -511, and -31 in chronic peri-
odontitis and aggressive periodontitis in Dravidian eth-
nicity. J Periodontol 2010; 81: 62-9.

32. Gayathri R, Saadi AV, Bhat KM, Bhat SG, Satyamoorthy K.  
Allele, genotype, and composite genotype effects of  
IL-1A +4845 and IL-1B +3954 polymorphisms for chron-
ic periodontitis in an Indian population. Indian J Dent 
Res 2011; 22: 612.

33. Karasneh JA, Ababneh KT, Taha AH, Al-Abbadi MS, Ol-
lier WE. Investigation of the interleukin-1 gene cluster 
polymorphisms in Jordanian patients with chronic and 
aggressive periodontitis. Arch Oral Biol 2011; 56: 269-76.

34. Al-Hebshi NN, Shamsan AA, Al-Ak’hali MS. Interleukin-1 
two-locus haplotype is strongly associated with severe 
chronic periodontitis among Yemenis. Mol Biol Int 2012; 
2013: 231309.

35. Archana PM, Salman AA, Kumar TS, Saraswathi PK, Pa-
nishankar KH, Kumarasamy P. Association between in-
terleukin-1 gene polymorphism and severity of chronic 
periodontitis in a south Indian population group. J Indi-
an Soc Periodontol 2012; 16: 174-8.

36. Masamatti SS, Kumar A, Baron TK, Mehta DS, Bhat K. 
Evaluation of interleukin -1B (+3954) gene polymor-
phism in patients with chronic and aggressive peri-
odontitis: a  genetic association study. Contemp Clin 
Dent 2012; 3: 144-9.

37. Tawil G, Akl FA, Dagher MF, et al. Prevalence of IL-1beta 
+3954 and IL-1alpha-889 polymorphisms in the Leba-
nese population and its association with the severity of 
adult chronic periodontitis. J Biol Regul Homeost Agents 
2012; 26: 597-606.

38. Tai H, Endo M, Shimada Y, et al. Association of inter-
leukin-1 receptor antagonist gene polymorphisms with 
early onset periodontitis in Japanese. J Clinical Peri-
odontol 2012; 29: 882-8.

39. Li QY, Zhao HS, Meng HX, et al. Association analysis be-
tween interleukin-1 family polymorphisms and gener-
alized aggressive periodontitis in a Chinese population.  
J Periodontol 2004; 75: 1627-35.

40. Moreira PR, de Sa AR, Xavier GM, et al. A functional in-
terleukin-1 beta gene polymorphism is associated with 
chronic periodontitis in a sample of Brazilian individu-
als. J Periodontal Res 2005; 40: 306-11.

41. Scapoli C, Trombelli L, Mamolini E, Collins A. Linkage dis-
equilibrium analysis of case-control data: an application 
to generalized aggressive periodontitis. Genes Immun 
2005; 6: 44-52.

42. Shahab A,  Haghighati F,  Baeeri M,  Jamalifar H,  Abdol-
lahi M. A  clinical, microbiological and immunological 
comparison between subgingival irrigation with Dentol 
and chlorhexidine in advanced periodontitis. Arch Med 
Sci 2011; 7: 154-60.

43. Narbutt J, Boncela J, Smolarczyk K,  et al. Pathogenic ac-
tivity of circulating anti-desmoglein-3 autoantibodies 
isolated from pemphigus vulgaris patients. Arch Med 
Sci 2012; 8: 347-56.

44. Xiao M, Guo L, Wang T, et al. Interleukin-1B-31T/C pro-
moter polymorphism and chronic obstructive pulmo-
nary disease risk: a meta-analysis. Arch Med Sci 2014; 
10: 234-8.

45. Luo Y, Deng Z, Chen J. Pivotal regulatory network and 
genes in osteosarcoma. Arch Med Sci 2013; 9: 569-75.

46. Kornman KS, Crane A, Wang HY, et al. The interleukin-1 
genotype as a severity factor in adult periodontal dis-
ease. J Clinical Periodontol 1997; 24: 72-7.

47. Kowalski J, Gorska R, Dragan M, Kozak I. Clinical state of 
the patients with periodontitis, IL-1 polymorphism and 
pathogens in periodontal pocket: is there a link? (An in-
troductory report). Adv Med Sci 2006; 51 Suppl. 1: 9-12.


