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Abstract: The correlation between interleukin-10 (/L-10) common polymorphisms (rs1800896 A>G, rs1800872 A>C
and rs3021097 C>T) and Gravesdisease (GD) has been widely studied; however, the findings remain conflicting. The
objective of this meta-analysis was to address the relationship of polymorphisms in the IL-10 gene with the risk of
GD. PubMed, China National Knowledge Infrastructure (CNKI) and Chinese BioMedical Disc (CBM) databases were
systematically searched by two reviewers independently to identify relevant studies before March19, 2016. Pooled
odds ratios (ORs) and their 95% confidence intervals (Cls) for the correlation of IL-10 gene polymorphisms with GD
susceptibility were calculated by Stata 12.0 software. Tests for publication bias, sensitivity analyses, and hetero-
geneity were also assessed in our meta-analysis. A total of six publications comprising sixteen case-control studies
concerning the IL-10 rs1800896 A>G, rs1800872 A>C and rs3021097 C>T polymorphisms were included in our
study. The pooled results suggested that IL-10 rs1800896 A>G polymorphism was correlated with an increased GD
risk (G vs. A: OR = 1.58, 95% Cl = 1.14-2.20, P = 0.007; GG vs. AA: OR = 5.01, 95% Cl = 2.81-8.94, P<0.001; GG+AG
vs. AA: OR = 1.75, 95% Cl = 1.24-2.48, P = 0.001 and GG vs. AA+AG: OR = 3.84, 95% Cl = 2.32-6.37, P<0.001). In
a stratified analysis by ethnicity, an increased GD risk was found among Asians and Caucasians. However, for IL-10
rs1800872 A>C and rs3021097 C>T polymorphisms, the results showed that they were not associated with GD
risk. In summary, these findings demonstrate that IL-10 rs1800896 A>G polymorphism may be a risk factor for GD.
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Introduction modimer; each of its subunits has 178 amino

acid residue [3]. IL-10, also known as human
Graves’ disease (GD) is a common autoim- cytokine synthesis inhibitory factor, plays ple-
mune disorder, approximately 2% of women iotropic effects in anti-inflammatory and immu-

and 0.2% of men affected. It is characterized by
the presence of anti-thyroid stimulating anti-
bodies leading to diffuse goiter, hyperthyroid-
ism, Graves’ ophthalmopathy and Graves’ der-
mopathy [1]. Genetic predisposition and multi-
ple environmental factors may be responsible
for the development of GD. Recently, an inher-
ited predisposition to GD was found [2]. How-
ever, the etiology of GD is complicated and

nosuppression. It inhibits the expression of Th1
cytokines, co-stimulatory molecules and major
histocompatibility complex class Il antigens on
macrophages. IL-10 inhibits lipopolysaccharide
and bacterial product mediated induction of the
pro-inflammatory cytokines predominantly,
such as TNFq, IL-13, IL-12, IFNy and so on [4-6].
Previous studies indicated that single nucleo-

remains largely unclear. tide polymorphisms (SNPs) in IL-10 gene were
correlated with the susceptibility of multiple
The human interleukin-10 (IL-10) gene is locat- human autoimmune diseases, such as rheuma-

ed on chromosome 1g32.2. The IL-10 is a ho- toid arthritis [7, 8], systemic lupus erythemato-


http://www.ijcem.com

IL-10 polymorphisms and GD risk

China Biology Medicine (CBM) (n=751)]

Potentially relevant articles screened [from PubMed,
China National Knowledge Infrastructure (CNKI) and

y

Seven hundred and fifty studies have
possible associations.

Duplication of titles (n=1)

A 4

Six articles screened.

A 4

Seven hundred and forty-four were
excluded (seven hundred and
thirty-eight were excluded for
uncorrelated to IL-10
polymorphisms and Graves® disease
risk, four were reviews, two
publications were excluded for
overlapping data.).

respect to the relationship
of I[-10 polymorphisms with
GD risk.

Materials and methods
Search strategy

To identify all potentially
publications on the associa-
tion between IL-10 polymor-
phisms and GD risk, we per-
formed a systematic search
on PubMed, China Nation-
al Knowledge Infrastructure

(CNKI) and Chinese BioMe-

Manual search of the reference lists
of articles (n=0)

Finally, sixteen case-control studies in
six articles on the association between
the three polymorphisms (rs1800896
A>G, 151800872 A>C and rs3021097
C>T) in IL-10 gene and Graves’
disease susceptibility were included
in this meta-analysis.

sus [9], Behcets disease [10] and inflammatory
bowel disease [11] et al.

Recently, accumulating evidences highlighted
IL-10 SNPs and haplotypes might play impor-
tant roles in the development of GD [12, 13],
specifically by influencing IL-10 expression lev-
els [14]. IL-10 gene is polymorphic, and more
than 1,200 SNPs have been established
(http://www.ncbi.nim.nih.gov/snp), such as
rs1800896 A>G (1082 A>G), rs1800872
A>C (-592 A>C), rs3021097 C>T (-819 C>T),
rs3021094, rs3024496 and rs3790622
polymorphisms etc. Among them, the IL-10
rs1800896 A>G, rs1800872 A>C and
rs3021097 C>TSNPs were extensively studied
for their implication in GD risk. However, all
available findings from previous epidemiologic
studies were conflicting rather than conclusive.
Considering the vital role of IL-10 SNPs in the
development of GD, we performed this meta-
analysis on all eligible case-control studies to
assess the GD susceptibility associated with
IL-10 rs1800896 A>G, rs1800872 A>C and
rs3021097 C>T polymorphisms. As far as we
know, the present study is the most compre-
hensive meta-analysis carried out to date with
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Figure 1. Flow diagram of
articles selection process
for meta-analysis.

dical Disc (CBM) databases,
covering all papers publi-
shed up to March 19, 2016
without any language restric-
tions, by using the following
terms: ‘IL10/IL-10/interleu-
kin-10/interleukin10’, ‘poly-
morphism/variant/SNP’, ‘GD/
Graves disease’. Referen-
ces provided in retrieved
articles and review articles
were manually searched.

Inclusion and exclusion criteria

The major selection criteria were: (a) full-text
study, (b) evaluating the correlation of IL-10
rs1800896 A>G, rs1800872 A>C and
rs3021097 C>T polymorphisms with GD sus-
ceptibility, (c) unrelated case-control design, (d)
containing sufficient data on genotype and
allele frequency for estimating the odds ratios
(ORs) with their 95% confidence intervals (Cls).
Publications containing two or more case-con-
trol studies were considered as several inde-
pendent investigations. Accordingly, papers
without sufficient data, not case-control study
design, letters, duplicated data, comments and
reviews were excluded.

Data extraction

Two authors (X. Wei and Y. Wang) independent-
ly reviewed and extracted the following original
data from all publications: the first author’ sur-
name, published year, country/ethnicity, num-
ber of case/control, genotyping method and
data of allele and genotype frequency. In case
of a conflicting evaluation, discrepancy was
addressed by a detailed discussion among all
authors.
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Table 1. Characteristics of the eligible studies included in the meta-analysis

No. of

Study Year Country Ethnicity case/ Genotype polymorphisms
control method
Liang et al. [14] 2015 China Asians 118/138 PCR-RFLP rs1800896 A>G
Jurecka-Lubieniecka et al. [23] 2013 Poland Caucasians 735/1216 PCR-ARMS rs1800896 A>G
Liu et al. [13] 2011  China Asians 727/701 Tagman  rs1800896 A>G and rs1800872 A>C
Liu et al. [13] 2011  China Asians 376/318 Tagman  rs1800896 A>G and rs1800872 A>C
Khalilzadeh et al. [21] 2010 Iran Caucasians  57/140 PCR-SSP  rs1800896 A>G, rs1800872 A>C and rs3021097 C>T
Khalilzadeh et al. [21] 2010 Iran Caucasians  50/140 PCR-SSP  rs1800896 A>G, rs1800872 A>C and rs3021097 C>T
Shiau et al. [20] 2007  China Asians 137/189 PCR-RFLP rs1800872 A>C and rs3021097 C>T
Tait et al. [22] 2004 UK Caucasians 630/864  Tagman rs1800872 A>C and rs3021097 C>T

PCR-RFLP: polymerase chain reaction-restriction fragment length polymorphism; PCR-ARMS: polymerase chain reaction-amplification refractory mutation system; PCR-

SSP: polymerase chain reaction-sequence specific primer.

Table 2. Distribution of IL-10 polymorphisms genotype and allele

Polymorphism Study Case Control Case Control HWE
rs1800896 A>G AA AG GG AA AG GG A G A G
Liang et al. 74 371 7 8 49 2 185 51 223 53 0.09
Jurecka-Lubieniecka etal. N/A N/A N/A N/A N/A N/A 257 343 262 360 N/A
Liu et al. 608 109 10 629 69 3 1325 129 1327 75 0.458
Liu et al. 318 54 4 290 27 1 690 62 607 29 0.662
Khalilzadeh et al. 14 32 11 53 75 12 60 54 181 99 0.042
Khalilzadeh et al. 6 26 18 53 75 12 38 62 181 99 0.042
rs1800872 A>C AA AC CC AA AC CC A C A C
Liu et al. 321 326 78 299 310 87 968 482 908 484 0.633
Liu et al. 169 163 44 133 152 33 501 251 418 218 0.278
Khalilzadeh et al. 8 32 17 12 57 71 48 66 81 199 0.907
Khalilzadeh et al. 16 26 8 12 57 71 58 42 81 199 0.907
Shiau et al. 62 54 17 72 52 10 178 88 196 72 0.885
Tait et al. 32 234 364 35 290 521 298 962 360 1332 0.498
rs3021097 C>T ccC CrT T1T CcC CT 7171 C T C T
Khalilzadeh et al. 15 34 8 71 57 12 64 50 199 81 0.907
Khalilzadeh et al. 6 28 16 71 57 12 40 60 199 81 0.907
Shiau et al. 19 57 59 13 71 91 95 175 97 253 0.868
Tait et al. 377 248 31 512 280 34 1002 310 1304 348 0.579

HWE: Hardy-Weinberg equilibrium; N/A: not available.

Statistical analysis

We first evaluated the departure of frequencies
of IL-10 rs1800896 A>G, rs1800872 A>C and
rs3021097 C>T variants from expectation
under Hardy-Weinberg equilibrium (HWE) in
controls by using an online goodness-of-fit test
(http://ihg.gsf.de/cgi-bin/hw/hwal.pl) [15, 16].
Crude Ors with their 95% Cls were used to mea-
sure the strength of the association between
IL-10 rs1800896 A>G, rs1800872 A>C and
rs3021097 C>T polymorphisms and GD risk.
The statistical significance of the pooled ORs
was assessed by the Z-test, and a P<0.05 was
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accepted as statistical significance. For IL-10
rs1800896 A>G, we measured the correlation
between genetic variants and GD risk in allelic
comparison (G vs. A), homozygote comparison
(GG vs. AA), dominant comparison (GG+AG vs.
AA) and recessive comparison (GG vs. AG+AA),
respectively. The same method was harnessed
to assess IL-10 rs1800872 A>C and rs3021-
097 C>T polymorphisms. A Chi-square-based
Q-test was used to assess heterogeneity
among the included studies. 1>>50% or P<0.10
(two-sided) suggesting the significant heteroge-
neity, the random-effects model (the DerSimo-
nian-Laird method) was used to pool the data

Int J Clin Exp Med 2017;10(2):1847-1856
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Table 3. Meta-analysis of the I[-10 polymorphisms and Graves’ disease

No. of Alleliccomparison Homozygote comparison Dominantcomparison Recessive comparison
Polymorphism St(:doy OR p P OR P P OR P P OR P P
(95% Cl) (Q-test) (95% CI) (Q-test) (95% CI) (Q-test) (95% Cl) (Q-test)
rs1800896A>G  Overall 6 1.58(1.14-2.20) 0.007 <0.001  5.01(2.81-8.94) <0.001 0.422  1.75(1.24-2.48) 0.001 0.075  3.84(2.32-6.37) <0.001 0.729
Overall in HWE 4 1.36(0.96-1.91) 0.080 0.006 3.69(1.48-9.22) 0.005 0.986  1.57 (1.25-1.98) <0.001 0.158  3.59(1.44-8.94) 0.006 0.964
Asians 3 1.60(1.29-1.98) <0.001 0.239 3.69(1.48-9.22) 0.005 0.986  1.57 (1.25-1.98) <0.001 0.158  3.59(1.44-8.94) 0.006 0.964
Caucasians 3 1.64 (0.84-3.21) 0.146 <0.001 6.63(1.78-24.64) 0.005 0.081  2.67(1.55-4.60) <0.001 0.137 4,00 (2.20-7.25) <0.001 0.166
rs1800872 A>C Overall 6 0.79(0.61-1.03) 0.078 <0.001  0.65(0.37-1.15) 0.143 <0.001 0.79(0.57-1.10) 0.161  0.006 0.74 (0.50-1.10) 0.133  <0.001
Asians 3 0.98 (0.87-1.10) 0.728  0.203 0.97 (0.75-1.27) 0.849  0.174 0.96(0.82-1.13) 0.661  0.352  0.99(0.77-1.28) 0.964 0.184
Caucasians 3 0.54(0.28-1.03) 0.062 <0.001 0.30(0.08-1.12) 0.073 0.001  0.47(0.20-1.11) 0.086 0.019  0.43(0.18-1.05) 0.064 <0.001
rs3021097 C>T Overall 4 1.51(0.85-2.68) 0.156 <0.001  2.15(0.61-7.62) 0.237 <0.001  1.81(0.75-4.34) 0.184 <0.001  1.54(0.72-3.27) 0.265 <0.001

HWE: Hardy-Weinberg equilibrium.
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Figure 2. Meta-analysis with a random-effects model for the relationship of IL.-10 rs1800896 A>G polymorphism

with Graves’ disease (GG+AG vs. AA compare genetic model).

[17], otherwise the fixed-effects model (the
Mantel-Haenszel method) was utilized [18].
Subgroup analyses were performed according
to ethnicity (Asians and Caucasians). Begg’'s
funnel plot and Egger’s linear regression test
were harnessed to measure potential publica-
tion bias [19]. One-way sensitivity analysis was
performed to examine whether an individual
study would affect the stability of our results.
For publication bias, a P<0.1 (two-sided) was
designated as statistical significance. All statis-
tical analyses were performed using STATA
software (version 12.0, Stata Corporation,
USA).

Results
Characteristics

In total of 754 relevant papers were retrieved.
The detailed selecting and excluding process
were listed in Figure 1. Finally, a total of sixteen
case-control studies from six publications were
identified. Overall, there were four publications
(including six case-control studies) on the IL-
10 rs1800896 A>G polymorphism, four arti-
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cles (including six case-control studies) on the
IL-10 rs1800872 A>C polymorphism and three
publications (including four case-control stud-
ies) on the I[-10 rs3021097 C>T polymorphism.
The characteristics of these included studies
and the distribution of IL-10 rs1800896 A>G,
rs1800872 A>C and rs3021097 C>T
variants as well as alleles are summarized in
Tables 1 and 2, respectively.

Quantitative synthesis

IL-10 rs1800896 A>G polymorphism: There
were four publications met the major selecting
criteria with 1,328GD cases and 1,437 con-
trols [13, 14, 20-23]. Two articles (Liu et al. and
Khalilzadeh et al.) containing two case-control
studies in each of them were considered as
several independent investigations [13, 21]. In
total, there were six case-control studies in-
cluded in the present meta-analysis. Among
these studies, three were Asian [13, 14, 20],
three were Caucasian [21-23]. Overall, IL-10
rs1800896 A>G polymorphism was associated
with overall GD risk (OR, 1.58; 95% ClI, 1.14-
2.20; P = 0.007 for G vs. A; OR, 5.01; 95% ClI,

Int J Clin Exp Med 2017;10(2):1847-1856
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Begg's funnel plot with pseudo 95% confidence limits

0.005 for GG vs. AA; OR,

o 2.67; 95% CI, 1.55-4.60;

P<0.001 for GG+AG vs. AA
and OR, 4.00; 95% ClI,
2.20-7.25; P<0.001 for GG
vs. AA+AQG). Other compari-
son results are listed in
Table 3.

IL-10 rs1800872 A>C poly-
morphism: There were four
papers met the inclusion
criteria with 1,971 GD
cases and 2,274 controls.
Two articles (Liu et al. and

o
o

s.e. of: log[OR]

Figure 3. Begg's funnel plot of meta-analysis of the relationship between IL-10
rs1800896 A>G polymorphism and the risk of Graves’ disease (GG+AG vs. AA

compare genetic model).

Begg's funnel plot with pseudo 95% confidence limits

°7 @

~

Khalilzadeh et al.) provided
two subgroups in each of
them; thus, reviewers tre-
ated them separately [13,
21]. In total, there were six
case-control studies includ-
ed in this mata-analysis.
Among them, three case-
control studies were Cau-
casian and three were
Asian. Overall, there was
null correlation of IL-10

o

log[OR]
[4,]
1
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rs1800872 A>C polymor-
phism with GD risk (Table
3). In a subgroup analysis
by ethnicity, the similar find-
ings were found in Asians
and Caucasians (Table 3).

e IL-10 rs3021097 C>T poly-
morphism: A total of 898-
GD cases and 1,281 con-

se. of: log[OR]

o

trols from four case-control
studies were included on

Figure 4. Begg’s funnel plot of meta-analysis of the relationship between IL-10 the relationship between

rs1800872 A>C polymorphism and the risk of Graves’ disease (C vs. A compare

genetic model).

2.81-8.94; P<0.001 for GG vs. AA; OR, 1.75;
95% Cl, 1.24-2.48; P = 0.001 for GG+AG vs. AA
and OR, 3.84; 95% Cl, 2.32-6.37; P<0.001 for
GG vs. AA+AG) (Table 3 and Figure 2). In a
subgroup analysis by ethnicity, a significant
increased GD risk was identified among Asians
(OR, 1.60; 95% ClI, 1.29-1.98; P<0.001 for G
vs. A; OR, 3.69; 95% ClI, 1.48-9.22; P = 0.005
for GG vs. AA; OR, 1.57; 95% CI, 1.25-1.98;
P<0.001 for GG+AG vs. AA and OR, 3.59; 95%
Cl, 1.44-8.94; P = 0.006 for GG vs. AA+AG) and
Caucasians (OR, 6.63; 95% Cl, 1.78-24.64; P =

1852

IL-10 rs3021097 C>T poly-
morphism and GD suscep-
tibility. One case-control
study was Asian and three were Caucasian.
Results of this study did not show any statisti-
cal evidence of an association between IL-10
rs3021097 C>T polymorphism and GD sus-
ceptibility (Table 3). For limited data, subgroup
analyses were not performed.

Tests for publication bias, sensitivity analyses,
and heterogeneity

As reflected by Begg's funnel plot and Egger’s
linear regression test (Figures 3 and 4), there

Int J Clin Exp Med 2017;10(2):1847-1856
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Meta-analysis estimates, given named study is omitted
I Lower CI Limit © Estimate

Liang et al. (2015) ' ©

Jurecka-Lubieniecka etal. (2013)

Liuet al. (2011) ©

Livetal (2011) [

Khalilzadeh etal. (2010) | !

Khalilzadeh etal. (2010) I ©

sion test P = 0.361; CC+AC
vs. AA: Begg's test P =
0.133, Egger’s linear regre-
ssion test P = 0.237; CC vs.
AC+AA: Begg's test P =
0.707, Egger’s linear regres-
sion test P = 0.533).

I Upper CI Limit
|

For IL-10 rs1800896 A>G
and rs1800872 A>C poly-
| morphism, we conducted
one-way sensitivity analy-
ses to measure the effect of
an individual study on
pooled ORs and Cls (Figures
5 and 6). The pooled ORs

1.091.24 1.75

Figure 5. Sensitivity analysis of the influence of GG+AG vs. AA comparison (ran-
dom-effects estimates for IL-10 rs1800896 A>G polymorphism).

Meta-analysis estimates, given named study is omitted
I'upper C1 Limit

I Lower CI Limit O Estimate

Liu et al. (2011) e e
Liu et al. (2011) I i~ e
Khalilzadeh et al.  (2010) [0

Khalilzadeh et al.  (2010) et

Ta|t et al, (2004) e 10 STE FEURRSPITREES

| and Cls were similar before
248 309 and after omitting of each
study in turn, suggesting
that our findings were rela-
tively stable. As listed in
Table 3, significant hetero-
geneity was found in our
) study. Thus, we assessed
the sources of heterogene-
ity by subgroup meta-analy-
sis (Table 3). The results
showed that Caucasians
subgroup may contribute to
the major sources of het-
erogeneity for both IL-10
- rs1800896 A>G and rs-
1800872 A>C polymor-
phism (Table 3).

Discussion

GD is an autoimmune disor-

0.52 0.61 0.79

Figure 6. Sensitivity analysis of the influence of C vs. A compare genetic model
(random-effects estimates for IL-10 rs1800872 A>C polymorphism).

was no publication bias in this meta-analysis
(IL-10 rs1800896 A>G polymorphism: G vs. A:
Begg'stest P=0.133, Egger’s linear regression
test P = 0.105; GG vs. AA: Begg's test P =
0.806, Egger’s linear regression test P = 0.736;
GG+AG vs. AA: Begg's test P = 0.462, Egger’s
linear regression test P = 0.488; GG vs. AG+AA:
Begg's test P = 1.000, Egger’s linear regres-
sion test P = 0.786; I[-10 rs1800872 A>C poly-
morphism: C vs. A: Begg's test P = 0.260,
Egger’s linear regression test P = 0.292; CC vs.
AA: Begg'stest P=0.452, Egger’s linear regres-
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der and causes the majority
of hyperthyroidism cases.
Recently, some studies
have highlighted that GD is
a complex disease with
genetic predisposition [24, 25]. Interaction
among multiple genetic variants may alter the
susceptibility of GD [12-14]. IL-10 has pleiotro-
pic anti-inflammatory and immuno-suppressive
effects by inhibiting the production of pro-
inflammatory mediators, and decreasing T cell
stimulation and/or energy. The level of serum
IL-10 is significantly low in healthy subjects;
however, it is elevated with GD [14]. These stud-
ies also indicated that IL-10 may be a potential
biomarker which was correlated with the devel-
opment of GD [14, 26].

Int J Clin Exp Med 2017;10(2):1847-1856
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Recently, several epidemiological studies have
focused on the association of IL-10 common
polymorphisms with GD risk. The rs1800896
A>G polymorphism in IL-10 gene has been
extensively studied. In 2010, Khalilzadeh et al.
reported that an A—G intron variant in
rs1800896 polymorphism was associated with
GD susceptibility [21]. Subsequently, Liu et al.
reported a similar finding [13]. In this meta-
analysis, we found that IL-10 rs1800896 A>G
polymorphism significantly increased the risk
of GD, suggesting the presence of the G allele,
which led to higher IL-10 serum level, might
increase the risk of GD [27]. In a subgroup ana-
lysis for ethnicity, IL-10 rs1800896 A>G poly-
morphism was associated with the increased
risk of GD in Asians and Caucasians. Two case-
control studies did not conform to HWE [21].
When we discarded these studies, the asso-
ciation between IL-10 rs1800896 A>G poly-
morphism and GD risk was also significant in
homozygote comparison, dominant compari-
son and recessive comparison models (OR,
3.69; 95% Cl, 1.48-9.22; P = 0.005 for GG vs.
AA; OR, 1.57; 95% Cl, 1.25-1.98; P<0.001 for
GG+AG vs. AAand OR, 3.59; 95% Cl, 1.44-8.94;
P = 0.006 for GG vs. AG+AA; Table 3), suggest-
ing the robustness of our results.

There were six case-control studies for IL-10
rs1800872 A>C polymorphism and GD risk.
Shiau et al. reported a positive signal of IL-10
rs1800872 A>C polymorphism with GD sus-
ceptibility [20]; the other study found that IL-10
rs1800872 A>C polymorphism was associated
with the decrease the risk of GD [21]. As shown
in Table 3, we found that /L-10 rs1800872 A>C
polymorphism was not associated with the risk
of GD. However, IL-10 rs1800872 A>C variants
were correlated with a borderline statistically
decreased susceptibility of GD in overall and
Caucasians (Table 3). For this meta-analysis,
only six studies were included, which may
restrict power to measure a real influence of
IL-10 rs1800872 A>C polymorphism with GD.
Large heterogeneities among the included
studies should also be taken into account. In
the future, more large scale studies are needed
to further explore this potential association. For
IL-10 rs3021097 C>T polymorphism, four case-
control studies with 898 GD cases and 1,281
controls were included on the relationship
between this polymorphism and GD suscepti-
bility. As listed in Table 3, IL-10 rs3021097 C>T
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polymorphism was not associated with the risk
of GD. For limited data, a subgroup analysis
was not performed.

In interpreting these findings, certain limita-
tions in our study should be addressed. Firstly,
due to lack of detailed data presented in the
included publications, the possible effect of
vital risk factors to GD was not assessed, such
as age, sex, family history and environmental
factors et al. Secondly, the sample size of this
meta-analysis is relatively small. Thirdly, signifi-
cant heterogeneity existed in our study, the
results should be interpreted with very cau-
tiously. Finally, although Begg'’s funnel plot and
Egger’s linear regression test did not detect any
bias in the current study, we should also admit
the potential of publication bias. Some studies
may not have been enrolled online or negative/
non-significant studies may be unpublished so
far.

In conclusion, despite these limitations, this
meta-analysis highlights that IL-10 rs1800896
A>G polymorphism may contribute to increased
susceptibility of GD. Nevertheless, for practical
reasons, well-designed association studies
with large sample sizes in diverse ethnicities
incorporating with functional assessments are
warranted.
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