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Abstract
Objective
Interleukin-10 (IL-10) polymorphisms have been reported to be associated with systemic lupus erythematosus (SLE),
however, the results are controversial. Therefore, we conducted a meta-analysis with trial sequential analysis to
evaluate a more accurate estimation of the associations.

Methods
Eligible studies were retrieved by searching PubMed, Embase, Google Scholar, VIP, Wan Fang and China National
Knowledge Infrastructure databases. Hardy-Weinberg equilibrium (HWE) was evaluated. Odds ratios (ORs) and 95%
confidence intervals (Cls) were calculated. Heterogeneity was evaluated by Q statistic and P statistic. Sensitivity analysis
and subgroup analysis (stratified by HWE, region, event sample size, source of controls, genotyping method) were
conducted and the potential for publication bias was assessed. Trial sequential analysis was introduced to assess the
information size and the positive results.

Results
Twenty case-control studies were included. Overall results from IL10-1082A/G polymorphism showed increased risk
of systemic lupus erythematosus, but no significant associations were observed in both IL10-819C/T and IL10-592C/A
polymorphism. Increased risk of SLE was also observed in ILI0A/G polymorphism in Asian population, hospital-based
and PCR-RFLP (polymerase chain reaction restriction fragment length polymorphism) subgroups. In addition, decreased
risk of SLE was widely detected in IL10-819C/T and IL10-592C/A polymorphisms in subgroup analysis.

Conclusion
Our study suggests that the IL10-1082A/G polymorphism is a risk factor in systemic lupus erythematosus.
A decreased risk of SLE in the IL10-819C/T and IL10-592C/A polymorphisms in subgroups was also observed,
but further rigorously studies are needed to confirm these results.
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Introduction

Systemic lupus erythematosus (SLE) is
an autoimmune disease characterised by
the production of autoantibodies lead-
ing to intense inflammation and multiple
organ destruction (1, 2). The aetiology
of SLE is not fully clear. Gene suscep-
tibility plays an important role in the
pathogenesis of SLE (3, 4). Cytokines
are crucial immunomodulatory mol-
ecules that mediate immune response
and inflammation (5). Some cytokine
gene polymorphisms, like tumour ne-
crosis factor-a (TNF-a) (3), interferon-y
(IFN-y) (6), interleukin-1 (IL-1) (7), in-
terleukin-4 (IL-4) (8), interleukin-10
(IL-10) (9), are reported to be involved
in the cytokine gene transcription and
translation, which might imply a poten-
tial relationship between cytokine gene
polymorphism with susceptibility, se-
verity and clinical features of SLE.
Gene polymorphisms can affect the
gene expression and IL10 promoter
is highly polymorphic. Three com-
mon single nucleotide polymorphisms
(SNPs) in the IL-10 promoter were
widely studied: a G to A substitution at
position -1081,a C to T at-819 and a C
to A at -592. Many case-control stud-
ies and meta-analyses were conducted
to seek the associations between these
three IL-10 polymorphisms and SLE
risk, however, the results are controver-
sial. This inconsistency may be due to
the small sample size and the low sta-
tistical power of individual case-control
studies. In the previous meta-analysis,
adjusted alpha was not assessed for
multiple tests, besides, random error
and information size should also be
evaluated in meta-analysis (10). There-
fore, we carried out this updated meta-
analysis with trial sequential analysis
to pool current evidence together for a
more accurate evaluation of the asso-
ciations between IL-10 polymorphisms
and SLE risk.

Methods

This meta-analysis was written on the
basis of the PRISMA (Preferred Re-
porting Items for Systematic Reviews
and Meta-analyses) checklist (11).

Identification of the related studies
We conducted systematic search in Pub-

Med, Embase, Google Scholar, VIP,
Wan fang and China National Knowl-
edge Infrastructure databases to identify
potential studies about the relationships
between the interleukin-10 gene poly-
morphisms and systemic lupus erythe-
matosus risk. The last literature search
update was performed on December
20", 2017. The terms “systemic lupus
erythematosus,” “SLE,” “interleu-
kin-10,” “IL-10,” “variant,” “polymor-
phism,” and “polymorphisms” were
used. No language limitations were ap-
plied. Reference list was also screened.

Inclusion and exclusion criteria
Studies met the following inclusion
criteria were included: (1) evalua-
tion of the associations between the
interleukin-10 gene polymorphisms
and systemic lupus erythematosus; (2)
case-control study or cohort design;
(3) detailed genotype data could be ac-
quired to calculate odds ratios (ORs),
95% confidence intervals (CIs) and
p-value for Hardy-Weinberg equilib-
rium; exclusion criteria: (1) duplica-
tion of previous publications; (2) com-
ment, review and editorial; (3) study
without detailed genotype data. Two
investigators independently conducted
the comprehensive literature search to
obtain the potential included studies
by screening the title, abstract and full-
text. Any disagreement was solved by
group discussion.

Data extraction

The following data were independently
extracted by the first two investiga-
tors using a standardised form from
the eligible studies: first author’s last
name, year of publication, study coun-
try, study region, genotyping methods,
sample size, source of controls, Hardy-
Weinberg equilibrium, number of cases
and controls, and genotype frequency
in cases and controls for interleukin-10
gene. Consensus was reached by dis-
cussion.

Quality assessment

Two reviewers independently assessed
the quality of the included studies, ac-
cording to a set of criteria (shown in
Table S3) modified based on the New-
castle-Ottawa quality assessment scale.
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Table II. Results of meta-analysis of associations between IL10 polymorphisms and SLE risk.

Genetic model Numbers Statistical method OR[95%CI] P eiwanatysis©  BON FDR 12(%)  Preerogeneity
of Studies
IL10-1082A/G polymorphism
GVSA 20 Odds ratio (M-H, Fixed, 95% CI) 1.11 [1.01,1.21] 0.030 0.150 0.067 25 0.150
GG+GA VS AA 20 Odds ratio (M-H, Fixed, 95% CI) 1.14 [1.01,1.30] 0.040 0.200 0.067 39 0.040
GG VS GA+AA 20 0Odds ratio (M-H, Random, 95% CI) 1.10 [0.81,1.49] 0.550 1.000 0.550 58 0.000
GA VS AA 20 Odds ratio (M-H, Fixed, 95% CI) 1.11 [0.97,1.26] 0.140 0.700 0.175 48 0.009
GG VS AA 20 Odds ratio (M-H, Fixed, 95% CI) 1.26 [1.04,1.54] 0.020 0.100 0.067 19 0.230
IL10-819C/T polymorphism
TVSC 7 Odds ratio (M-H, Random, 95% CI) 1.05 [0.78, 1.42] 0.730 1.000 0.930 78 0.000
TT+TC VS CC 7 Odds ratio (M-H, Random, 95% CI) 1.03 [0.56, 1.90] 0.930 1.000 0.930 85 0.000
TT VS TC+CC 7 Odds ratio (M-H, Random, 95% CI) 0.82 [0.48, 1.40] 0.460 1.000 0.930 78 0.000
TC VS CC 7 Odds ratio (M-H, Random, 95% CI) 1.05 [0.58,1.91] 0.870 1.000 0.930 83 0.000
TT VSCC 7 Odds ratio (M-H, Random, 95% CI) 0.85 [0.46, 1.56] 0.590 1.000 0.930 68 0.004
IL10-592C/A polymorphism
AVSC 7 Odds ratio (M-H, Random, 95% CI) 0.95 [0.77,1.18] 0.660 1.000 0.820 59 0.020
AA+AC VS CC 7 Odds ratio (M-H, Random, 95% CI) 0.88 [0.55,1.41] 0.590 1.000 0.820 73 0.001
AA VS AC+CC 7 0Odds ratio (M-H, Random, 95% CI) 1.09 [0.51,2.33] 0.820 1.000 0.820 93 0.000
AC VS CC 7 Odds ratio (M-H, Random, 95% CI) 0.89 [0.56,1.42] 0.620 1.000 0.820 69 0.004
AAVS CC 7 Odds ratio (M-H, Random, 95% CI) 0.78 [0.47,1.29] 0.330 1.000 0.820 60 0.020

SLE: systemic lupus eythematosus; OR: odds ratio; CI: Confidence Interval.
p-value for meta-analysis; *p-value for between-study heterogeneity based on Q test. Significant results are marked in bold.

SLE Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H. Fixed, 95% CI
Lazarus 88 152 121 238 4.3% 1.33[0.88, 2.00] 1997
Crawley 119 240 264 548 8.8% 1.06 [0.78,1.43] 1999
Rood 95 184 178 324 6.7% 0.88[0.61,1.26] 1999 4
Dijstelbloem 178 360 172 326 9.9% 0.88 [0.65,1.18] 2002 *
Chong 55 1108 56 1416 51% 1.27 [0.87,1.86] 2004
Fei 50 104 26 52 1.9% 0.93[0.48,1.80] 2004 *
Hrycek 22 48 32 72 1.5% 1.06 [0.51,2.20] 2005 *
Suarez 160 384 260 686 11.8% 1.17[0.91,1.51] 2005
Guzowski 18 71 20 50 1.9% 0.51[0.23,1.11] 2005 *
Khoa 67 128 42 114 2.3% 1.88[1.13,3.15] 2005
Guarnizo-Zuccardi 78 240 60 204 47% 116 [0.77,1.73] 2007
Rosado 101 232 100 302 5.3% 1.56[1.08, 2.22] 2008
Lin 14 344 21 430 1.9% 0.83[0.41,1.65 2010 4
Rianthavorn1 16 142 21 320 1.2% 1.81[0.91,3.58] 2013
Rianthavorn2 15 114 21 320 1.0% 216[1.07,4.35] 2013
da Silva 83 180 88 200 4.9% 1.09[0.73,1.63] 2014 *
Rezaei 41 118 99 280 41% 0.97 [0.62,1.53] 2015 *
Palafox-Sanchez 76 250 181 4520 7.4% 1.07 [0.77,1.48] 2015
Talaat 78 200 100 238 6.0% 0.88 [0.60,1.29] 2016 *
Manolova 126 308 176 448 9.2% 1.07 [0.80,1.44] 2018
Total (95% Cl) 4907 7088 100.0% 1.11[1.01, 1.21] el
Total events 1480 2008 ) )

Heterogeneity: Chi®= 25.22, df=19(F=0.15), F=25%

1 1
Testfor overall effect: £= 2.22 (P = 0.03) 0.85 0.9 ! 1oz

Protective Risky
IL10-1082A/G polymorphism
Fig. 1. Forest plot of SLE risk associated with the G allele compared with the A allele in IL10-1082/G polymorphism. OR: odds ratio; CI: confidence interval.

Statistics analysis

Hardy-Weinberg equilibrium (HWE)
was evaluated for each study by Chi-
square test in control groups, and
p<0.05 was considered as a significant

Clinical and Experimental Rheumatology 2019

departure from HWE. Odds ratios (OR)
and 95% confidence intervals (CI) were
calculated to evaluate the strength of the
association between interleukin-10 gene
polymorphisms and systemic lupus

erythematosus risk. ORs and 95%Cls
were performed for the allelic model
(-1082A/G: G vs. A; -819C/T: T VS
C; -592C/A: A VS O), recessive model
(-1082A/G: GG vs. GA+AA; -819C/T:

245
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SLE

Study or Subgroup
2.2.1 In accordance with HWE

Palafox-Sanchez 39 59 a7
Rianthavorn1 148 71 21
Rianthavarn2 14 a7 21
Lin 14 172 21
Rosado 78 116 a6
Guarnizo-Zuccardi 64 120 51
Suarez 123 192 209
Guzowski 11 36 16
Khoa 49 64 36
Hrycek 18 24 25
Fei 37 52 18
Chong 53 554 56
Dijstelbloem 136 180 122
Rood 71 92 128
Crawley 92 120 194
Subtotal (95% CI) 1909

Total events 814 1091

Control

Heterogeneity: Tau*=0.02; Chi*=16.59, df=14 (P=0.28); F=16%

Test for overall effect: Z=2.14 (P=0.03)

2.2.2 Departure from HWE

Manolova 93 154 150
Talaat 60 100 84
Rezaei 63 125 127
da Silva g2 90 80
Lazarus 62 76 84
Subtotal (95% CI) 545

Total events 366 530

Heterogeneity. Tau®=0.18; Chi*=13.14, df=4 (P=0.01), F=70%

Test for overall effect: Z=0.38 (P=0.70)

0dds Ratio Odds Ratio
Events Total Events Total Weight M-H., Random, 95% Cl Year M-H, Random, 95% ClI
140 B6.0% 1.19[0.63, 2.25] 2015 g
160 4.7% 1.77[0.85, 3.68] 2013 g
160 4.4% 216[1.01, 4.60] 2013 *
215 5.0% 0.82[0.40,1.66] 2010 *
151 8.9% 1.55[0.94, 2.57] 2008 g
102  8.2% 1.14[0.67,1.94] 2007 *
343 14.2% 1.14[0.79, 1.65] 2005
25 2.3% 0.25[0.08,0.73] 2005 +———
57 41% 1.91 [0.86, 4.20] 2005 *
3/ 2.0% 1.32[0.41,4.23] 2005 * >
26 2.5% 1.10[0.39, 2.06] 2004 * >
708 12.9% 1.23[0.83,1.83] 2004
163  9.3% 1.04 [0.64,1.70] 2002
162  B6.4% 0.90([0.48, 1.66] 1933 *
274 9.1% 1.35(0.82, 2.23] 1999 >
2722 100.0% 1.20[1.02, 1.42] .
224 23.7% 0.89[0.58,1.37] 2018 =
119  20.4% 051[0.28,090] 2016 ¥
260 23.8% 1.06 [0.69, 1.63] 2015 =
100 14.4% 2.56[1.07,6.15] 2014 >
119 17.7% 1.85([0.92,3.72] 1997 *
822 100.0% 1.10 [0.69, 1.74] e ——

Test for subaroun differences: Chi*=0.14.df=1 (P=0710. F=0%

IL10-1082A/G polymorphism

07 085 1 12 15
Protective Risky

Fig. 2. Subgroup analysis (HWE) of SLE risk associated with IL10-1082A/G polymorphism. HWE: Hardy-Weinberg Equilibration;

OR: odds ratio; CI: confidence interval.

TT VS TC+CC; -592C/A: AA VS
AC+CC), dominant model (-1082A/G:
GG+GA vs. AA; -819C/T: TT+TC VS
CC; -592C/A: AA+AC VS CC), het-
erozygote model (-1082A/G: GA vs.
AA; -819C/T: TC VS CC; -592C/A:
AC VS CC), and homozygote model
(-1082A/G: GG vs. AA; -819C/T: TT
VS CC; -592C/A: AA VS CC), respec-
tively. Heterogeneity was evaluated by
Q statistic (significance level of p<0.1)
and I? statistic (greater than 50% as evi-
dence of significant inconsistency). In
heterogeneity evaluation, when the I?
<50%, the fixed-effects model would be
used; if the I’=50% to 90%, a random-
effects model was used; if the I> >90%,
the studies would not be pooled (12).
Sensitivity analysis was performed to
detect the heterogeneity by omitting one
study in each turn. Subgroup analysis
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were stratified by HWE (In accordance
with or departure from HWE), region
(Asian, Europe, America and Africa),
event sample size (<100 as small and
=100 as large), source of controls (Pop-
ulation-based or Hospital-based) and
genotyping method (PCR-SSP (Poly-
merase Chain Reaction primer sequence
specific), PCR-TagMan (Polymerase
Chain Reaction-TagMan), PCR-RFLP
(Polymerase Chain Reaction Restric-
tion Fragment Length Polymorphism),
ARMS-PCR  (Refractory  Mutation
System Polymerase Chain Reaction)
and PCR-DHPLC (Polymerase Chain
Reaction Denaturing high-performance
liquid chromatography)). The potential
for publication bias was assessed with
Begg’s funnel plot and Egg’s test. All
the tests in this meta-analysis were con-
ducted with the RevMan 5.3 and the

STATA 11.0 software packages. The
Bonferroni method which control for
the false discovery rate was adopted to
adjust for multiple comparisons (13).
The power of meta-analysis for SNP to
detect some effect size was estimated
according to the method recommended
by Hedges and Piggott, given a signifi-
cant value of 0.05 (14).

Trial sequential analysis

In order to reduce the risk of type I er-
rors, we performed the trial sequential
analysis (TSA) by using the trial se-
quential analysis software (Copenha-
gen Trial Unit, Copenhagen, Denmark).
TSA is a method in combining an infor-
mation size calculation from cumulated
sample sizes for a meta-analysis with
the threshold of statistical significance
(http://www.ctu.dk/tsa). The required

Clinical and Experimental Rheumatology 2019
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SLE Control 0Odds Ratio 0Odds Ratio SLE Control Odds Ratio Odds Ratio
Study or Subgrou; s Total Events Total Weight M-H. Random,95% Cl Year M-H, Random, 95% CI udy or Subgrou nts Total s Total Weight M.H.Random, 95%Cl Year M-H. Random, 95% CI
3.1.1 Asian 9.5.1 Asian
Fei 50 104 % 52 1.2% 0.93(0.48,1.80] 2004 — Rezaei 4 7 12 83 17% 1.03[0.30, 350] 2015 N G
Chong 55 1108 56 1416 223% 1.27(087,1.86] 2004 = Rianthavorn1 29 40 80 90 127% 033013, 0.86] 2013 i
Khoa 67 128 42 114 160% 1.88[1.13,3.15) 2005 —F Rianthavom2 13 AN 80 90 107% 0.3610.13,1.02] 2013 ==
Lin 14 344 U 430 106% 083[0.41,1.65 2010 T ng 249 33 330 3% 688% 0.54[0.36,0.81] 2004 -+
Rianthavornt 16 142 1 320 108% 1.81[0.91,358 2013 Subtotal (95% C1) LAk 649 100.0% 0.51[0.36,0.72] <&
Rianthavorn2 15 114 21320 104% 216[1.07,4.35) 2013 —_ Total events 305 511
Rezaei 18 99 280 187% 0.97[0.62,1.53) 2015 I I Heterogeneity. Tau®= 0.00; Chi* = 2.57, df= 3 (P = 0.46); F= 0%
Subtotal (95% CI) 2058 2932 100.0% 1.30[1.00, 1.69] o Test for overall effect Z= 3,88 (P= 0.0001)
Total events 258 286
Heterogeneity: Tau?=0.04; Chi*=9.13,df=6 (P=017); F=34% 9.5.2 America
Testfor overall efiect Z= 1.99 (P = 0.05) Palafox-Sanchez 18 64 40 136 627% 094(0.49,1.81) 2015
Guzowski 9 27 1 16 37.3% 7.50(0.85,66.13) 2005
3.1.2 Europe Subtotal (95% Cl) 91 152 100.0% 2.04[0.28,14.99]
Lazarus 88 152 111 238 91% 1.33(0.88,2.00] 1997 - Total events 7 41
Crawiley 119 240 264 543 149% 1.06(0.78,1.43) 1999 N Heterogeneity. Tau®= 1.54; Chi*=3.29, df=1 (P =0.07); F= 70%
Rood 95 184 178 324 112% 0.88(061,1.26] 1999 i R Test for overall effect Z= 0.70 (P= 0.48)
Dijstelbloem 178 360 172 326 152% 0.88[0.65,1.18] 2002 S
Hrycek 2 48 27 7 3% 1.06(051,2.20] 2008 I M— 9.5.3 Africa
Suarez 160 384 260 686 19.3% 1.17[0.91,1.51] 2005 e Talaat 8 30 66 100.0% 3.64[1.13,11.67) 2016 i
Rosado 101 232 100 302 11.7% 1.56(1.09,2.22) 2008 e — Subtotal (95% CI) 30 66 100.0% 3.64[1.13,1167]
Manolova 126 308 176 448 155% 1.07[0.80,1.44) 2018 — Total events 8
Subtotal (95% Cl) 1908 2944 100.0% 1.10[0.96, 1.25] R 4 Heterogeneity: Not applicable
Total events 889 1303 Test for overall effect Z= 217 (P=0.03)
Heterogeneity: Tau?= 0.01; Chi*= 8,62, df = 7 (P= 0.28); F=19%
Testfor overall efiect Z= 1.38 (P=0.17) 005 02 H n
313 Arverica Testfor suboroua difernces: CHF=11.48.df=2(P=0.003). F=826% Exokle iy
Guzowski 18 M 0 50 84% 051(0.23,1.11] 2005 ¥~
Guarnizo-Zuccardi 76 240 G0 204 27.1% 1.46(0.77,1.73) 2007 —r
da Siva 83 180 88 200 27.1% 1.09(0.73,1.63 2014 _
Palafox-Sanchez 76 250 151 S0 375% 1.07(0.77,1.48] 2015 —
Subtotal (95% CI) m 974 100.0% 1.03[0.82, 1.30] .
Total events 255 39
Heterogeneity: Tau?= 0.01; Chi*=3.56, df = 3 (P= 0.31); = 16%
Testfor overall efiect Z= 0.25 (P = 0.80)
3.1.4 Africa
Talaat 78 200 100 238 100.0% 0.88(0.60,1.29] 2016 1_
Subtotal (95% CI) 200 238 100.0% 0.88[0.60, 1.29]
Total events 78 100
Heterogeneity: Not applicable
Testfor overall efiect Z= 0.64 (P=052)
05 07 15 2

Testfor suboroun differences: Chi*= 3.19.df=3 (P=0.36). F=6.1%

A. IL-10-1082A/G polymorphism

Protective Risky

B. IL-10-819C/T polymorphism

Fig. 3. Subgroup analysis (region) of SLE risk associated with IL10-1082A/G and IL10-819C/T. polymorphism. OR: odds ratio; CI: confidence interval.

information size was calculated to an
overall type-I error of 5%, a power
of 80% and a relative risk reduction
(RRR) assumption of 20%, and a conti-
nuity correction of 0.5 was also applied
in zero-event trials.

Results

The characteristics of the

included studies

A total of 326 articles were obtained
by searching foreign databases (Pub-
Med, Embase and Google scholar) and
Chinese databases (CNKI, VIP and
Wan Fang) respectively. After remov-
ing duplicates and screening the title
and abstract, 32 articles were selected.
After screening full-text articles, eight-
een articles were included in qualita-
tive synthesis. Finally, a total of twenty
published articles (15-34), involving
twenty studies for the IL10-1082A/G
polymorphism, seven studies for the
IL10-819C/T polymorphism and seven
studies for the IL10-592C/A polymor-
phism in this meta-analysis (Seen in
the Table S1 PRISMA Flow Diagram).
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The characteristics of all the included
articles are summarised in Table 1.

Meta-analysis results and
heterogeneity analysis

Table II shows the main results of this
meta-analysis and the heterogeneity of
the interleukin-10 gene polymorphisms
and systemic lupus erythematosus risk.
The -1082A/G polymorphism was as-
sociated with increased risk of systemic
lupus erythematosus in the allelic model
(G VS A: OR=1.21,95%CI=1.01-1.25)
(Fig. 1), dominant model (GG+GA VS
AA: OR=1.07, 95%CI=1.01-1.13),
and homozygote model (GG VS AA:
OR=1.27, 95%CI=1.01-1.60). How-
ever, association was not detected in the
IL10-819C/T and IL10-592C/A poly-
morphisms.

Subgroup analysis was introduced to
uncover some potential details concern-
ing associations between IL10 poly-
morphisms and systemic lupus erythe-
matosus risk. Table III summarises the
results of the subgroup analysis. For the
subgroup analysis stratified by HWE,

significant associations were only de-
tected in IL10-1082A/G polymorphism
in dominant genetic model (GG+GA
VS AA: OR=1.20, 95%ClI=1.02-1.42),
but for IL10-819C/T and -592C/A
polymorphisms, no associations were
observed. As stratified by region, sig-
nificant associations were found in
Asian subgroup both IL-1082A/G and
IL10-819C/T polymorphisms (IL10-
1082A/G polymorphism: G VS A:
OR=1.30, 95%CI=1.00-1.69; GG+GA
VS AA: OR=1.27, 95%CI=1.02-1.59,
IL10-819C/T polymorphism: T VS C:
OR=0.82, 95%CI=0.71-0.95; TC VS
CC: OR=0.63, 95%CI=041-098; TT
VS CC: OR=0.51, 95%C1=0.36-0.72).
No associations were detected in the
three polymorphisms in subgroup anal-
ysis stratified by sample size. Interesting
significant associations were detected in
hospital-based subgroup of both IL10-
1082A/G and IL10-592C/A polymor-
phisms (IL10-1082A/G polymorphism:
G VS A: OR=1.23, 95%CI=1.03-1.46;
GG VS AA: OR=1.56, 95%CI=1.11-
220, IL10-592C/A  polymorphism:
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SLE Control Odds Ratio 0Odds Ratio
Study or Subgroup Events Total EBEvents Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
4.5.1 Small(<100)
Rezaei 2 22 12 65 8.4% 0.44[0.09,2.15] 2015 ¢
da Silva 1 9 8 28 4 8% 0.31[0.03,2.92] 2014 *
Rianthavorni 1 57 0 133 25% 7.41 [0.30, 184.55] 2013 * >
Rianthavorn2 1 44 0 139 2.5% 9.62[0.38, 240.46] 2013 >
Guzowski 7 32 4 13 9.6% 063[0.15,2.67] 2005 ¢
Hrycek 4 10 7 18 8.4% 1.05[0.22,5.09] 2005 ¢ ¥
Khoa 18 33 B 27 131% 4.20[1.35,13.09] 2005 ————
Fei 13 28 8 16 11.9% 0.27[0.25,2.96] 2004 ¢
Rood 24 45 50 84 201% 0.78[0.37,1.61] 1989
Lazarus 26 40 ar 72 18.7% 1.76[0.79, 3.90] 1987 »
Subtotal (95% CI) 320 601 100.0% 1.18 [0.69, 2.01] e ER——
Total events a7 132
Heterogeneity. Tau*=0.23;, Chi*=13.72, df=9{P=013), F=34%
Test for overall effect Z=062 (P = 0.54)
4.5.2 Large(=100)
Manolova 27 82 26 100 13.7% 1.40[0.74, 2.65] 2018
Talaat 18 58 11 1 7.3% 1.23[0.51,2.98] 2016
Palafox-Sanchez 13 75 24 157 104% 116 [0.55, 2.43] 2015
Lin o 158 0 194 Mot estimable 2010
Rosado 23 61 14 79 95% 2.81[1.29,6.10] 2008 —_— ¥
Guarnizo-Zuccardi 14 70 9 60 6.8% 1.42[0.56, 3.55] 2007 ¥
Suarez 37 106 51 185 209% 1.41 [0.84, 2.35] 2005
Chong 2 503 0 652 0.6% 6.51 [0.31,135.81] 2004 »
Dijstelbloem 42 86 50 91 16.0% 0.78[0.43,1.41] 2002
Crawley 27 55 70 150 147% 1.10[0.59, 2.05] 1989
Subtotal (95% CI) 1254 1709 100.0% 1.29 [1.01, 1.65] ’
Total events 203 255

Heterogeneity: Tau*=0.00;, Chi*=8.26,df =28 (P=0.41), F= 3%
Testfor overall effect. 2= 2.08 (P=0.04)

t } t t
0.5 0.7 1 1.5 2
ective
Testfor subaroun differences: Chi*= 0.09. df=1 (P = 0.77). F= 0% EHte [y
IL-10-1082A/G polymorphism

Fig. 4. Subgroup analysis (event sample size) of SLE risk associated risk associated with IL10-1082A/G. polymorphism.
OR: odds ratio; CI: confidence interval.

SLE Control 0dds Ratio Odds Ratio SLE Control Odds Ratio 0dds Ratio
Study or Subgroup _ Events Total Events Total Weight M.H.Random,95%Cl Year M-H. Random. 95% CI Study or Subgrou Events Total Events Total Weight M.H.Random. 95%Cl Year M.H. Random, 95% CI
5.5.1 Poplation based 175.1 Population based
Manolova 782 2% 100 146%  140(0.74,265) 2018 — Rezaei 4 23 12 83 137%  1.25[0.36,430) 2015 e —
Rezaei 2 2 12 65 33%  044[009,215 2015 & PalafocSanchez 1565 35 135 244%  093[047,185 2015 —
Palafox-Sanchez 13 75 24157 11.9% 1.16[0.55,2.43) 2015 - Zhu 125 146 a 53 18% 1.74[0.79,3.85) 2005 T
Lin 0 158 0 194 Notestimable 2010 Guzowski 9 30 2 15 90%  279[052,1408) 2005 R E———
Guzowski 732 4 13 39%  063[015267) 2005 ¢ Chong M3 33 339 386 A%  054(036,081) 2004 S
Khoa 18 33 6 27 59% 4201351309 2005 —h Subtotal (95% CI) 577 672 100.0% 1.03[0.58, 1.85] .
Chong 2 503 0 652 09%  651(031,13581] 2004 Total events 03 i
Fei 13 28 8 16 52% 0870.25,2.96] 2004 * Heterageneity. Tau®= 0.24; Chi*= 10.05, df= 4 (P = 0.04), F= 60%
Dijsteloloem 428 60 91 162%  078(043,1.41) 2002 S Testfor overall effect Z=0.12 (P= 0.91)
Rood U 45 50 8¢ 124% 078037161 1999 < ——————T——
Crawley 755 70 150 153%  1.10[069,208) 1999 e 17,52 Hospital based
Lazarus 26 40 3 72 106% 1.76(0.79,3.90] 1997 2 29 40 81 91 542% 0.33(0.13,0.85) 2013 ——
Stbtotal (95% C) 1159 1621 1000%  1.13[084,152] - Rianthavom1 231 81 91 468% 035013100 2013 ——@—
Total events 20 287 Subtotal (95% C) n 182 1000%  0.34[0.17,0.68] .
Heterogeneity: Tau?= 0.05; Chi*=12.65, df=10 (P = 0.24); F= 21% Total events 52 162
Testfor overall effect Z= 0.80 (P=0.42) Heterogeneity: Tau*= 0.00; Chi*= 0.01, df=1 (P = 0.90); F= 0%

Testfor overall effect Z= 3,02 (P = 0.003)
552 Hospital based
Talaat 185 11 41 14T%  1230051,288 2016 N — I T
daSiva 18 8 28 23%  031[003,292 2014 . T proedie Risky
Rianthavom2 1 4 0 133 11%  9.62(0.38, 240.46) 2013 Testfor subaroun differences: Chi*=5.78. df=1 (P=0.02). F=827%
Rianthavom1 157 0 133 14%  7.41[0.30,18458) 2013
Rosado 361 14 79 192%  281(1.29,6.10) 2008 =
Guarnizo-Zuceardi 1470 9 60 137%  142[056,358) 2007 ————————
Suarez 37 106 51 185 431% 1.41[0.84,2.35] 2005 R
Hyeek 4 10 7 18 47%  1.05(0.22,509) 2005 ¢
Subtotal (95% Cl) 415 689 100.0% 1.56[1.11,2.20]
Total events L 100
Heterogeneity. Tau®= 0.00, Chi*= 7.05, df= 7 (P = 0.42), F=1%
Testfor overall effect Z= 2,56 (P = 0.01)
05 07

Test for subaroun differences: Chi*=1.98. df=1 (P = 0.16). F= 49.5%

A. IL-10-1082A/G polymorphism

Protective Risky

B. IL-10-592C/A polymorphism

Fig. 5. Subgroup analysis (source of controls) of SLE risk associated risk associated with IL10-1082A/G and IL10-592C/A. polymorphism.

OR: odds ratio; CI: confidence interval.
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SLE Control Odds Ratio 0dds Ratio

Studvor Suboroup e Tetal Frnts Total Weioht M Random, 95501 Yeur  MARamdomosne
65.1PCRSSP

Taaat B8 1@ 1% 123051,29 206 =
PalafoxSanchez 13075 IS 164% 116055243 2015 o

Rezaei 2 2 1285 3% 04009219 2015 =it
GummoZwcsi 4 70 9 60 108% 1420056355 2007 =

Hryeek 410 T 18 36% 105[022,509) 2005 A——

Crawiey n s 70 150 235% 1.10[059,205) 1999 ——

Rood u 6 50 84 168% 078[037,161) 1999 L i

Lazanss % 0 ¥ 7 ow% 17507939 197 T
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Fig. 6. Subgroup analysis (genotyping method) of SLE risk associated risk associated with IL10-1082A/G, IL10-819C/T and IL10-592C/A polymorphism.

OR: odds ratio; CI: confidence interval.
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Fig. 7. Sensitivity analysis of SLE risk associated risk associated with IL10-1082A/G, IL10-819C/T and IL10-592C/A polymorphism.

OR: odds ratio; CI: confidence interval.

A VS C: OR=0.66, 95%CI=0.48-
0.89; AA+AC VS CC: OR=0.38,
95%C1=0.20-0.74;AA VS AC+CC:
OR=0.54, 95%CI=0.36-0.83;AC VS
CC: OR=0.43, 95%CI=0.21-0.87;AA
VS CC: OR=0.34, 95%CI=0.17-0.68).
As for the subgroup analysis stratified
by genotyping method, wide significant
associations were observed in the PCR-
RFLP subgroup in IL10-1082A/G and
-819C/T polymorphisms (IL1082A/G:
G VS A: OR=1.69, 95%Cl=1.27-
1.225; GG+GA VS AA: OR=1.73,
95%ClI=1.20-1.2.49; GG VS GA+AA:
OR=2.12, 95%CI=1.07-4.21;GA VS
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AA: OR=1.54, 95%CI=1.05-2.24; GG
VS AA: OR=3.15, 95%CI=1.51-6.57,
IL10-819C/T: T VS C: OR=0.66,
95%C1=0.49-0.90; TT+TC VS CC:
OR=0.38, 95%CI=0.20-0.75; TT VS
TC+CC: OR=0.55, 95%CI=0.36-0.84;
TC VS CC: OR=0.43, 95%CI=0.21-
087, TT VS CC: OR=0.34,
95%C1=0.17-0.69).

Sensitivity analysis

In order to detect the influence of each
study on the overall meta-analysis,
sensitivity analysis was performed by
sequentially omitting one individual

study. No substantial change of data on
all five-genetic models were observed,
therefore, our results of our meta-anal-
ysis were relatively stable and credible.

Publication bias

No publication bias was detected in
the five genetic models among stud-
ies regarding the associations between
the IL10-1082A/G polymorphism and
systemic lupus erythematosus risk. For
IL10-819C/T and IL10-592C/A poly-
morphisms, publication bias was not
observed because the number of studies
of each subgroup was less than 10 (35).
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Trial sequential analysis

Our results show the number of pa-
tients included in the meta-analysis for
IL10-1082A/G polymorphism not only
exceeded the Z line but also passed the
TSA line, which indicated the numbers
in case-control studies reach the mini-
mum sample size.

Discussion

The IL10 gene is located on chromo-
some 1 at position 1q31-1g32, which is
a major SLE susceptibility locus (36).
The increased production of IL-10 in
SLE patients was reported and the up-
production of IL-10 might influence the
biosynthesis of autoantibodies in SLE
subjects (37). Moreover, down-regu-
lation of IL-10 expression by an anti-
IL10 monoclonal antibody resulted in
amelioration of clinical manifestation
in SLE patients (38), which implied a
pivotal role of IL-10 in the pathogenesis
of SLE. Three common IL10 gene pol-
ymorphisms which are IL10-1082A/G,
-819C/T and -592C/A polymorphisms
have been widely studied in the past
years. Four meta-analyses have already
been published regarding the correla-
tion between IL10 polymorphisms and
SLE risk (39-43). Most included stud-
ies in the previous meta-analysis were
before 2013, and several new studies
after 2013 draw inconsistent results
(27, 28). In addition, adjusted p-value
and type I error were not evaluated in
the previous studies. Therefore, we per-
formed an updated meta-analysis with
trial sequential analysis to analyse these
associations.

In our meta-analysis, significant in-
creased risk of SLE was observed in
IL10-1082G/A polymorphism from the
overall analysis, but no associations
were observed in the IL10-819C/T and
IL10-592C/A polymorphisms. The trial
sequential analysis confirms the posi-
tive results of the IL10-1082G/A poly-
morphism, which indicates case-con-
trol studies or meta-analysis regarding
the associations between this polymor-
phism and SLE risk are no more nec-
essary. Subgroup analysis stratified by
HWE, Region, sample size, source of
controls and genotyping method were
conducted and interesting associations
were revealed. For the IL10-1082A/G
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Begg's funnel plot with pseudo 95% confidence limits
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Fig. 8. Publication bias of SLE risk associated with IL10-1082A/G polymorphism.

OR: odds ratio; CI: confidence interval.

!

Fig. 9. Trial sequential analysis of SLE risk associated with IL10-1082A/G polymorphism.

OR: odds ratio; CI: confidence interval.

polymorphism, increased risk of SLE
was extensively detected in Asian pop-
ulation, hospital-based and PCR-RFLP
subgroups. However, decreased risks of
SLE were observed in the IL10-819C/T
and IL10-592/A polymorphisms. In the
Asian population, the T allele, TC gen-
otype and TT genotype of IL10-819C/T
polymorphism show 18%, 37% and
49% decreased risk of SLE. In the hos-
pital-based subgroup of IL10-592C/A

polymorphism, decreased risk of SLE
was observed in all genetic models.
As for the subgroup analysis stratified
by genotyping method, decreased risk
was widely detected in the PCR-RFLP
subgroup of IL10-819C/T polymor-
phism and a 52% decreased SLE risk
of AA genotype compared to AC and
CC genotype was observed in IL10-
592C/A polymorphism. The decreased
risk of SLE in IL10-819C/T and IL10-
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592C/A polymorphisms was observed
in our study, studies included in some
subgroups were relatively small and the
decreased risk need to be interpreted
with cautions. Our subgroup analysis
indicated HWE, geography informa-
tion, different source of controls and
genotyping methods had an important
influence on the source of heterogene-
ity and recovering the potential asso-
ciations, moreover, the risk factor role
of IL-10 polymorphisms would have
a great clinical importance in SLE ge-
netic prevention and therapy.

For the SLE patients, associations be-
tween IL-10 gene polymorphisms
and clinical manifestations have at-
tracted great attention. In the study re-
ported by Lazarus et al. in 1997 (24),
the IL10-1082G allele was increased
in population with Ro antiantibodies
and renal involvement. In the follow-
ing years, many researchers reported
the IL10-1082G/A polymorphism was
associated with clinical manifesta-
tions in SLE. In the study reported by
Rood er al. (30), the SLE subjects with
neuropsychiatric manifestations were
found to be associated with the IL-10
promoter haplotype ATA but less fre-
quent in GCC haplotype. However, in
different population, conflicting results
were observed. In a Brazilian popula-
tion, no relationship between clinical
features and IL10-1082G/A was detect-
ed (17). The discrepancy may be due
to different population characteristics
(sample size, individual disease feature
heterogeneity, environmental factors).
Although differences were found, the
IL10-1082G/A polymorphism may be
associated with clinical manifestations,
which also needs further study.
Furthermore, haplotype also played an
important role in the susceptibility to
disease. The GCC haplotype of the IL-
10 gene associated with an increased
risk of SLE in Spanish population was
reported by Rosado et al. (31), moreo-
ver, the GCC haplotype was found to
be related with high IL10 producers
in the USA population (21). However,
lack of association between the haplo-
type GCC/ATA polymorphism and SLE
risk was reported by the meta-analysis
of Wang er al. (41), which suggests
that the associations between the IL-10
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polymorphism haplotypes and SLE risk
needs further research.

There were several limitations in this
meta-analysis. Firstly, although we did
not set a language limitation, only Eng-
lish and Chinese articles were recruited
based on our search strategy. Similar
researches in other languages may also
exist, which could have an influence on
our results. Secondly, individual patient
heterogeneity and confounding fac-
tors might have distorted the analysis.
Thirdly, the sample size of some in-
cluded studies was relatively small in
some subgroups, thus the results should
be interpreted with caution. Fourth, the
only one study from Africa included
was consistent with our results, but
used departure from Hardy-Weinberg
equilibrium, so it was not pooled into
our meta-analysis, which would require
further researches in the African popu-
lation in the future. In addition, the is-
sue of environment factors on genes is
worthy of consideration.

In conclusion, our study suggests that
the IL10-1082A/G polymorphism is
associated with an increased risk of
systemic lupus erythematosus. Sig-
nificant decreased risk of SLE in the
IL10-819C/T and IL10-592C/A poly-
morphisms in some subgroups was also
observed, but further rigorously studies
are needed to confirm our results.
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