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Abstract

Objective: To determine whether polymorphisms of interleukin 12B (IL/2B) and IL23 receptor
genes (IL23R) confer susceptibility to systemic lupus erythematosus (SLE).

Methods: A meta-analysis was conducted to analyze the associations between SLE and IL/2B
rs3212227 and rsl7860508 and [L23R rs7517847, rs10489629, rs|0889677, rs1004819,
rs11209026, rs11209032, rs1343151, and rs1884444 polymorphisms using allele contrast, dom-
inant, recessive, heterozygote, and homozygote models. Ten studies involving 1989 patients with
SLE and 2394 controls were considered for the meta-analysis.

Results: The meta-analysis using the homozygote model revealed that IL23R rs10889677
was significantly associated with SLE susceptibility in the overall population (AA vs. CC)
(odds ratio=0.70, 95% confidence interval =0.50-0.98) but not in the Asian population.
Other polymorphisms of ILI2B and IL23R were not significantly associated with SLE protection.
Conclusions: These findings suggest that the IL23R rs10889677 polymorphism confers
SLE susceptibility to individuals of certain ethnicities. (Research Registry number: 1268)
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Introduction

Systemic lupus erythematosus (SLE) is a
complex, polygenic autoimmune disease
with an unknown underlying cause.
However, genetic factors that influence
type 1 immunity are thought to play a
major role in the development of disease
susceptibility,! as evidenced by the high
prevalence of SLE among twins and
within families.> Various genes influence
the development and progression of SLE,
and genetic polymorphisms are closely
associated with disease susceptibility and
activity.

A previous genome-wide association
study determined that polymorphisms in
various genes such as STAT4, PTPN22,
and ITGAM are associated with SLE, and
this has been confirmed by other related
studies.®* Signal transducer and activator
of transcription (STAT)4 is a T-helper 1
(Thl) transcription factor that mediates
the activity of pro-inflammatory cytokines
interleukin (IL)-12 and IL-23.> IL-12 links
innate and adaptive immunity, is involved
in the differentiation of naive T cells into
Thl cells, and induces interferon (INF)-y
production. IL-23 also induces INF-y
production via Thl cells and activates
memory T cells,” while promoting tissue
inflammation by inducing the expansion
and survival of pathogenic Th17 cells and
other IL-17-producing cells. IL-12 and IL-
23 levels are increased in SLE and play
important roles in disease pathogenesis,
where they affect the differentiation of
T cells via the shared p40 subunit and
transduce their effects through binding to

their respective receptors.®’ Using usteki-
numab as an antibody against these
cytokines was previously shown to be effec-
tive in treating SLE.®

IL-12 comprises two subunits, IL-12a
and IL-12f, encoded by [ILI2A and
ILI12B, respectively, that are located on
chromosome  5q31-33. IL-12  exerts
its biological activity through binding the
IL-12  receptor (IL-12R), which also
comprises two subunits, IL-12Rf1 and IL-
12R 2, encoded by ILI12RBI and ILI2RB2,
respectively. IL-12R affects IL-12-induced
signaling.” Of the two subsets of IL-12,
IL-12B forms IL-23 with other subsets.'*
IL-23 is structurally and functionally simi-
lar to and shares a major signaling pathway
with IL-12. IL-23 activity is mediated
through binding with the IL-23R complex.
IL23R is located on chromosome 1p31
and its encoded protein, IL-23R, is com-
posed of IL-23R and IL-12Rf subunits.’
The development and progression of SLE
are thought to be associated with IL-12,
IL-12R, IL-23, and IL-23R, and their
genetic polymorphisms, which may mediate
disease development. Therefore, this meta-
analysis investigated the associations
between polymorphisms in [ILI12, IL23,
and genes encoding their receptors with
SLE susceptibility.

Materials and Methods

Search strategy

This meta-analysis was reported according
to Preferred Reporting Items for Systemic
Reviews and Meta-Analyses guidelines.
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A literature search was conducted to identify
studies examining the association between
IL12, ILI2R, IL23, and IL23R polymor-
phisms and SLE wusing PubMed and
Embase databases (up to January 2020).
The following keywords and search terms
were used: “interleukin-127, “IL-127,
“interleukin-23", “IL-23", “polymorphism”,
“variant”, “mutation”, “genotype”,
“haplotype”, and “lupus”. Additional stud-
ies that were not found in PubMed or
Embase were manually searched using cited
references from the included studies.
In error, we did not prospectively register
this trial, but we have now registered it
retrospectively at Research Registry: regis-
tration number 1268. Ethical approval was
waived because data was derived from
previously published studies.

Inclusion and exclusion criteria

Studies in this meta-analysis included the
following: 1) case—control studies that
determined the distributions of ILI2,
ILI2R, IL23, and IL23R polymorphisms
and susceptibility to SLE, and 2) detailed
data reported for case and control groups,
or alternatively results that could be calcu-
lated from the data provided. Studies were
excluded based on the following: 1) over-
lapping data, 2) inability to determine the
number of null and wild-type genotypes
or alleles, and 3) review articles or
abstract-only publications. No restrictions
were placed on language, ethnicity, or geo-
graphic area.

Data extraction

We extracted the author, year of publica-
tion, country of residence of study
participants, the number of cases and con-
trols, Hardy—Weinberg equilibrium (HWE)
p-value, and allele and genotype frequencies
of IL12, ILI2R, 1IL23, and [IL23R

polymorphisms from each study. All data
were carefully extracted by two authors.

Quality assessment

Two authors independently assessed the
methodological quality of all included stud-
ies using the Newcastle-Ottawa Quality
Assessment Scale (NOS), which is designed
to appraise the quality of cohort studies.'®
A study with a NOS score of more than
6 was considered a high-quality study.
When discrepancies were found, other
authors participated with a full discussion
for consensus.

Statistical analyses

The allele-counting method'' was used to
determine allele frequencies in the promoter
regions of IL12, ILI2R, IL23, and IL23R
from two or more studies on polymor-
phisms at the same position. The meta-
analysis was also based on allele contrast,
and dominant, recessive, heterozygote, and
homozygote models. The heterogeneity
of the included studies was estimated
using Cochran’s Q test and F statistics.
When Q test findings were statistically sig-
nificant (p < 0.05 or I° > 50%), the random
effects model was used; otherwise, the fixed
effects model was used.'? Subgroup analysis
according to White or Asian ethnicity was
performed to explore potential sources of
heterogeneity. Asian is the most common
population worldwide and is mainly scat-
tered throughout Southeast Asia, East
Asia, and South America.'*!'* The White
population  originated from  Europe,
Western Asia, and South Asia. Forest
plots were generated to visualize the overall
effects, and funnel plots were generated and
visually inspected for asymmetry to
determine if there was any publication
bias. The meta-analysis was performed
using Cochrane Collaboration RevMan
53 software (The Cochrane
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Collaboration, Copenhagen, Denmark).
The HWE p-value was estimated using
Pearson’s chi-square test. The odds ratio
(OR) and 95% confidence interval (CI)
were used to determine whether there was
any evidence of an association between the
respective  polymorphisms and SLE
susceptibility.

Trial sequential analysis

Trial sequential analysis (TSA) for signifi-
cant single nucleotide polymorphisms
(SNPs) was conducted based on previous

guidelines'” using TSA software version
0.9.5.10 Beta. The required sample size
was calculated and constructed with a sig-
nificance of 5% for type I error and 30%
significance for type II error, and was
within TSA monitoring boundaries.'®

Results

Selection and characteristics of studies

A flow chart of the study selection process
is shown in Figure 1. Ten studies met the

51 records identified through
PubMed search

234 records identified through
Embase search

removed

249 records after duplicates

156 searches were excluded:

42 were conference abstracts.

114 were review articles.

for eligibility

93 full-text articles assessed

72 articles excluded because of

obvious irrelevance based on
titles and abstracts

review

21 articles included for full

8 full-text articles excluded:

5 articles excluded for other

h.

polymorphisms

3 articles excluded for no allele

frequency data

criteria

13 articles met the inclusion

2 articles excluded because they
did not in agreement with
Hardy-Weinberg equilibrium.

1 article was excluded because
there was no other study of the
same locus polymorphisms.

imeta-analysis

100 articles included in the

Figure |. Flow chart of the study selection procedure.
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inclusion criteria, including more than two
on the same locus polymorphism, and these
were limited to promotor regions associated
with /LI2B and IL23R. Four studies on
IL12B (including 728 patients with SLE
and 846 controls combined) and six studies
on /L23 (including 1261 patients with SLE
and 1548 controls combined) were included
in the meta-analysis. Three studies each on
the rs3212227 and rs17860508 polymor-
phisms of ILI12B were included, together
with  four on rs7517847, three on
rs10489629 and rs10889677, and two on
rs1004819, rs11209026, rs11209032,
rs1343151, and rs1884444 polymorphisms
of IL23R. Details of the IL12B and IL23R
polymorphism studies are summarized in
Table 1. According to our NOS quality
check, all these studies exhibited a high
methodological quality because the mean
score was 7.4.

Association between ILI12B
polymorphisms and SLE

The rs3212227 and rs17860508
polymorphisms were not found to be signif-
icantly associated with SLE using
allele contrast and all genotype models
(Table 2). All included studies on
rs17860508 were conducted in White sub-
jects; however, the studies on rs3212227
included two White and one Asian subjects.
Subgroup analysis of rs3212227 was con-
ducted for the White populations and no
significant association was found with
SLE susceptibility (Table 2).

Association between IL23R
polymorphisms and SLE

Of the eight promoter region polymor-
phisms of /L23R included in the meta-
analysis, seven (rs7517847, rs10489629,
rs1004819, rs11209026, rs11209032,
rs1343151, and rs1884444) were not signifi-
cantly associated with SLE susceptibility

using allele contrast and all genotype
models (Table 3). In the homozygote
model of rs10889677, the AA genotype
was significantly associated with low SLE
susceptibility (p=0.04; Figure 2). However,
allele contrast and other genotype models
were not significantly associated with SLE
susceptibility. Three of the four studies
on rs7517847 were conducted on White
populations, and two of the three studies
on 110889677 were conducted on
Asian populations. Subgroup analyses
revealed no  significant  associations
between the polymorphisms and SLE sus-
ceptibility (Table 3).

Heterogeneity and publication bias

In some analyses of /L12B rs3212227 and
rs17860508, and of [L23R 17517847,
rs10489629, rs11209032, and rs1343151,
heterogeneity existed between studies, and
the random effects model was used. In the
analysis of IL23R rs10889677, the fixed
effects model was used in all genetic
models for the overall population. Because
our analysis included up to four studies per
locus, the tests for investigating funnel plot
asymmetry, which are typically performed
when at least five studies are included in
the meta-analysis,'” were not carried out
because they would be unable to differenti-
ate asymmetry from chance.

TSA of significant SNPs

In the homozygote model of rs10889677, the
required sample size is 820 samples, and the
cumulative z-curve crossed the trial sequential
monitoring boundary before reaching the
required sample size, suggesting that our con-
clusions are robust with sufficient evidence.

Discussion

In this meta-analysis, we addressed the
association between [L/2B and [L23R
polymorphisms and SLE susceptibility.
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Table I. Characteristics of the individual studies that met the inclusion criteria and were included in the
meta-analysis. (a) IL/2B and (b) IL23R.

Number of Number of

First author Year Country Ethnicity Locus patients controls HWE P-value
(2)
Paradowska-Gorycka* 2016 Poland  White rs3212227 123 341 0.1542
rs17860508 0.6795
Dar 2016 India White  rs3212227 13 80 0.0007
You 2015 China Asian rs3790567 395 378 0.5225
Miteva* 2012 Bulgaria White rs3212227 14| 124 0.4019
rs17860508 0.7543
Hirankarn* 2009 Thailand Asian rs3212227 116 142 0.1005
Manolova* 2009 Bulgaria White rs17860508 348 239 0.9102
Sanchez 2005 Spain White rs3212227 559 603 0.0437
rs17860508 0.0002
rs3790567 0.0042
(b)
Rezaei* 2020 lIran White rs11209026 62 78 0.7239
rs10489629 0.6078
rs1343151 0.7067
rs7517847 0.6995
Paradowska-Gorycka* 2016 Poland  White rs10489629 134 341 0.5379
rs1884444 <0.0001
Chen* 2013 China Asian rs10889677 521 527 0.1482
rs|1884444 0.7033
Safrany* 2010 Hungary White rs1004819 18I 92 0.7957
rs11209026 0.3699
rs11209032 0.2702
rs10489629 0.6152
rs10889677 0.0238
rs7517847 0.0635
Li* 2010 China Asian rs10889677 139 168 0.2439
rs|1884444 0.3251
rs7517847 0.5632
Sanchez* 2007 Spain White rs1004819 224 342 0.3461
rs11209026 0.0001
rs11209032 0.0867
rs10489629 0.0228
rs1343151 0.7344
rs10889677 0.0844
rs7517847 0.1237

*Studies included in meta-analysis; IL23R, interleukin 23 receptor; ILI12B, interleukin 12B; HWE, Hardy—Weinberg

equilibrium.

We found no associations between /LI12B
polymorphisms  (rs3212227,
and rs17860508) and SLE. However,
among [L23R polymorphisms (rs7517847,

rs17860508,

rs10489629,
rs11209032, rs1343151, and rs1884444), the
homozygote model of rs10889677 was signif-
icantly associated with SLE susceptibility in

rs1004819,

rs11209026,
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Table 2. Association between IL/2B polymorphisms and SLE. (a) Overall and (b) White.

Test of association

Test of heterogeneity

OR 95% ClI P-value Model P-value I (%)
(@)
rs3212227
Cuvs. A 0.97 0.79-1.20 0.80 F 0.31 14
Dominant model 1.35 0.46-3.99 0.59 R 0.09 59
Recessive model 1.10 0.84-1.44 0.49 F 0.21 37
AC vs. AA 0.87 0.65-1.15 0.33 F 0.19 39
AC vs. CC 0.70 0.42-1.17 0.18 F 0.71 0
CC vs. AA 1.01 0.62—1.67 0.96 F 0.26 26
rs17860508
2vs. | .11 0.56-2.20 0.77 R <0.00001 92
Dominant model 0.68 0.39-1.18 0.18 R 0.08 60
Recessive model 1.00 0.35-2.84 0.99 R <0.00001 92
12 vs. |1 0.84 0.30-2.35 0.75 R <0.0001 90
12 vs. 22 0.78 0.55-1.12 0.19 F 0.22 35
22 vs. | 0.70 0.22-2.26 0.55 R <0.0001 91
OR: odds ratio; Cl: confidence interval; R: random effects model; F: fixed effects model; NA: not applicable
(b)
rs3212227
Cuvs. A 1.10 0.84-1.44 0.48 F 0.83 0
Dominant model 3.35 0.11-106.55 0.49 R 0.02 8l
Recessive model 0.94 0.68-1.29 0.70 F 0.99 0
AC vs. AA 1.01 0.73-1.42 0.93 F 0.19 0
AC vs. CC 0.65 0.29-1.44 0.28 F 0.44 0
CCvs. AA 1.58 0.72-3.47 0.25 F 0.48 0

OR: odds ratio; Cl: confidence interval; R: random effects model; F: fixed effects model; NA: not applicable; IL12B,

interleukin 12B; SLE, systemic lupus erythematosus.

the overall population but not in the Asian
population. Other polymorphisms of /L23R
were not significantly associated with SLE
susceptibility.

IL-12B is a Thl cell cytokine whose gene
expression is increased in patients with
SLE.'® IL12B encodes the common subunit
(p40) of both IL-12 and 1L-23, and its poly-
morphisms modulate the secretion and
activity of IL-12."" IL-12p40 levels are
elevated in the presence of disease,
and IL-12 plus free p40/IL-12 ratios corre-
late with disease severity. /LI12B rs17860508
and  rs3212227  polymorphisms, two
potential functional variants located in

the promoter region, influence gene tran-
scription and mRNA stability, which
in turn alter the level of [ILI2p40
expression. IL-12 enhances natural killer
(NK) cell-mediated cytotoxicity, whereas
IL-12p40 inhibits IL-12-induced NK cell
activity by down-regulating surface ILI2R
expression on NK cells.?® The rs3212227
polymorphism was shown to be associated
with psoriatic arthritis and Behget’s disease
in meta-analyses,”'** while previous studies
reported associations between the
rs17860508 polymorphism with rheumatoid
arthritis and ankylosing spondylitis.***
However, the current meta-analysis found
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Table 3. Association between IL23R polymorphisms and SLE. (a) Overall, (b) White, and (c) Asian.

Test of association Test of heterogeneity
OR 95% ClI P-value Model P-value I? (%)
@
rs7517847
Gvs. T 0.97 0.75-1.26 0.83 R 0.04 65
Dominant model 0.82 0.63-1.05 0.12 F 0.43 0
Recessive model 1.15 0.80-1.65 0.46 R 0.05 62
TGvs. TT 0.83 0.58-1.19 0.31 R 0.08 55
TG vs. GG 0.79 0.60-1.03 0.08 F 0.39 0
GGvs. TT I.15 0.86—1.54 0.33 F 0.45 0
rs10489629
Avs. G I.11 0.93-1.31 0.24 F 0.19 39
Dominant model 0.82 0.62—1.09 0.17 F 0.23 32
Recessive model .12 0.79-1.58 0.52 R 0.07 57
GA vs. GG 1.03 0.78-1.37 0.8l F 0.64 0
GA vs. AA 0.83 0.61-1.12 0.23 F 0.33 10
AA vs. GG 1.22 0.87-1.73 0.25 F 0.17 44
rs10889677
Avs. C 0.88 0.76-1.01 0.07 F 0.73 0
Dominant model 1.20 0.98-1.47 0.08 F 0.15 47
Recessive model .14 0.88-1.47 0.31 F 0.37 0
CAvs. CC 0.96 0.73-1.25 0.76 F 0.16 45
CA vs. AA I.14 0.74-1.74 0.55 R 0.06 65
AA vs. CC 0.70 0.50-0.98 0.04 F 0.67 0
rs1004819
Avs. G 0.94 0.79-1.13 051 F 0.18 44
Dominant model 1.27 0.84-1.91 0.25 F 0.22 33
Recessive model 1.02 0.81-1.29 0.84 F 0.30 8
GA vs. GG 1.02 0.80-1.30 0.87 F 0.48 0
GA vs. AA 1.29 0.84-1.98 0.25 F 0.34 0
AA vs. GG 0.80 0.52-1.22 0.29 F 0.17 46
rs11209026
Avs. G 0.97 0.61-1.55 091 F 0.62 0
Dominant model 0.36 0.04-3.51 0.38 F 0.78 0
Recessive model 1.09 0.67-1.77 0.73 F 0.8l 0
GA vs. GG 0.87 0.53-1.41 0.57 F 0.96 0
GA vs. AA 0.33 0.03-3.45 0.35 F 0.79 0
AA vs. GG 2.73 0.28-26.41 0.39 F 0.78 0
rs11209032
Avs. G 1.0l 0.85-1.20 0.89 F 0.10 64
Dominant model .16 0.80-1.70 0.43 F 0.13 56
Recessive model 0.92 0.73-1.17 0.50 F 0.19 4|
GA vs. GG |.45 0.73-2.87 0.29 R 0.004 88
GA vs. AA 1.23 0.82-1.83 0.32 F 0.22 33
AA vs. GG 0.91 0.45-1.83 0.79 R 0.09 66
rs1343151
Avs. G 0.88 0.44-1.78 0.73 R 0.02 80
Dominant model 1.00 0.63-1.57 0.99 F 0.37 0

(continued)
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Table 3. Continued.

Test of association

Test of heterogeneity

OR 95% Cl P-value Model P-value 12 (%)
Recessive model 1.10 0.42-2.90 0.84 R 0.0l 84
GA vs. GG 0.94 0.36-2.42 0.90 R 0.02 82
GA vs. AA I.11 0.69-1.80 0.66 F 0.78 0
AA vs. GG 1.18 0.72-1.93 0.52 F 0.18 45
rs|1884444
Gvs. T 1.06 0.90-1.24 0.48 F 0.94 0
Dominant model 0.97 0.71-1.32 0.83 F 0.56 0
Recessive model 091 0.74-1.14 0.41 F 0.58 0
TGvs. TT 1.10 0.87-1.38 0.43 F 0.42 0
TG vs. GG 1.00 0.72-1.40 0.98 F 0.41 0
GGyvs. TT 1.08 0.77-1.51 0.65 F 0.83 0
OR: odds ratio; Cl: confidence interval; R: random effects model; F: fixed effects model; NA: not applicable
(b)
rs7517847
Gvs. T 0.90 0.62—1.31 0.59 R 0.02 75
Dominant model 0.83 0.62-1.10 0.19 F 0.25 27
Recessive model 1.23 0.74-2.05 0.42 R 0.02 74
TGvs. TT 0.80 0.49-1.30 0.36 R 0.04 70
TG vs. GG 0.80 0.59-1.08 0.15 F 0.23 33
GGvs. TT 1.14 0.82-1.59 0.43 F 0.26 25
OR: odds ratio; Cl: confidence interval; R: random effects model; F: fixed effects model; NA: not applicable
()
rs 10889677
Avs. C 0.88 0.74-1.04 0.13 F 0.43 0
Dominant model 1.07 0.72-1.59 0.73 R 0.12 59
Recessive model 1.28 0.86—1.90 0.22 F 0.23 30
CAvs. CC 0.68 0.27-1.74 0.42 R 0.08 67
CA vs. AA 0.99 0.57-1.70 0.96 R 0.05 75
AA vs. CC 0.74 0.49-1.11 0.14 F 0.44 0

OR: odds ratio; Cl: confidence interval; R: random effects model; F: fixed effects model; NA: not applicable; IL23R,
interleukin 23 receptor; SLE, systemic lupus erythematosus.

Study or Subgroup

SLE Control
Events Total Events Total Weight M-H, Fixed. 95% Cl

Odds Ratio

Odds Ratio

Chen etal.
Lietal
Sanchezetal. (1)

Total (95% CI)
Total events

308 295 337 526%
96 94 101 140%
129 41 208 334%

534 646 100.0%

430

Heterogeneity: Chi*=0.81, df= 2 (P=0.67); F=0%
Test for overall effect: Z= 2.09 (P = 0.04)

0.79[0.51,1.24)
0.52[0.20,1.39)
0.62[0.33,1.14]

0.70 [0.50, 0.98]

M_H, Fixed, 95% C|
_._.

Figure 2. Odds ratios and 95% confidence intervals of individual studies and pooled data for the associ-

ation between the homozygote model of IL23R rs10889677 and SLE in all study subjects.

IL23R, interleukin 23 receptor; SLE, systemic lupus erythematosus.
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that these two polymorphisms were not sig-
nificantly associated with SLE susceptibility.

The receptor for IL-23 is mainly
expressed on subsets of T cells and some
lymphoid cells.”® IL-23R is associated
with various functional proteins, such as
IL-23A, IL-12RB1, STAT4, Janus kinase
2, and tyrosine kinase 2, and contributes
to inflammatory processes.”® Additionally,
IL-23R receptor antagonists have been used
as targets for several diseases.”> Most poly-
morphisms in /L23R are located in non-
coding regions but still exhibit phenotypic
consequences by altering mRNA splicing,
affecting transcription, and reducing
IL23R activity.”® They also affect serum
cytokine concentrations and subsequently
impact on dependent cytokines.?’

The rs10889677 polymorphism located
in the 3’ untranslated region of IL23R
results in the overexpression of IL-23R
and affects the differentiation of CD4+ T
cells into the Thl7 subpopulation.®®
Previous meta-analyses showed that
rs10889677 increased the risk of inflamma-
tory bowel disease,” while the current
meta-analysis found that it was significantly
associated with SLE susceptibility in the
homozygote model where the GG genotype
increased the risk of SLE. However, poly-
morphisms of /L23R at other positions
(rs7517847, rs10489629, rs1004819,
rs11209026, rs11209032, rs1343151, and
rs1884444) were not significantly associated
with SLE. Moreover, in the subgroup anal-
ysis of the Asian population, rs10889677
was not significantly associated with SLE,
so further studies should be conducted of
various ethnic populations, including
White, to clarify the association. Because
genetic polymorphisms in SLE can differ
across ethnicities, and the 95% CI in
this study is close to 1, it cannot be deter-
mined whether the homozygote model
of rs108896677 is significantly associated
with SLE susceptibility.

To the best of our knowledge, this is the
first meta-analysis investigating the rela-
tionship between polymorphisms of /LI2B
and [L23R and SLE susceptibility.
Although all studies included in the meta-
analysis were in HWE, the results should be
interpreted with caution because of the
limited number of studies, which also
restricted  further subgroup analyses.
Furthermore, as with any meta-analysis,
ours has some limitations such as the pres-
ence of significant heterogeneity in some
comparisons. Second, because SLE is a
heterogeneous disease with various clinical
features and as disease progression and
individual symptoms were not analyzed in
this study, it is possible that /L/2B and
IL.23R polymorphisms may be associated
with  disease severity as well as
susceptibility.

In  conclusion, this meta-analysis
detected no significant association between
most /L12B and IL23R polymorphisms and
SLE susceptibility, with the exception of
IL23R rs10889677. Although the GG geno-
type of IL23R rs10889677 was associated
with SLE in the overall population, no
association was observed in the Asian
population. Therefore, further studies
including White populations are warranted.
Because of the heterogeneity of SLE, large-
scale studies assessing clinical features of
SLE in individuals of various ethnicities
are required.
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