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Abstract

Background: Uveitis is an eye inflammatory disease, which is sometimes associated with underlying systemic
disease. Interleukin-23 plays an important role in autoimmune disease. The aim of this meta-analysis was to
evaluate the association between the interleukin-23 receptor (IL-23R) and susceptibility to uveitis.

Methods: Published literature from PUBMED and EMBASE were retrieved. Seven studies were included in this meta-
analysis, covering a total of 1309 cases of uveitis and 2400 controls. Meta-analyses were conducted on the associations
between uveitisand rs7517847, rs17375018, and rs11209032 polymorphisms in the IL-23R gene.

Results: There were no significant associations between IL-23R polymorphisms and uveitis with regard to the following
alleles: for G allele vs. T allele of rs7517847, OR 1.01, 95% Cl 0.92-1.12, P = 0.83; for A allele vs. G allele of rs17375018, OR 0.
68, 95% Cl 047-099, P = 0.05; rs11209032 OR 1.12, 95% Cl 0.84-1.51, P = 043. In contrast, there were significant
associations between the AA + AG gene versus GG gene of 1517375018 and the AA gene versus AG + GG gene of
rs11209032 polymorphism with uveitis (OR 0.59, 95% Cl 0.35-0.99, P = 0.04; OR 1.32,95% Cl 1.10-1.59, P = 0.003).

Conclusions: This meta-analysis suggests that each allele of IL-23R, including rs7519847, rs17375018 and rs11209032 was
negatively associated with uveitis. However, homozygote models, including the rs17375018 GG genotype and rs11209032

AA genotype, were significantly associated with uveitis.
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Background

Uveitis, or inflammation of the uvea, is classified clinically
into infectious and non-infectious groups [1]. Infectious
uveitis is triggered by a wide range of exogenous factors.
In contrast, non-infectious uveitis is an inflammatory re-
sponse that is triggered by certain environmental factors
in individuals with a particular genetic component. Non-
infectious uveitis is an autoimmune process by which
there is a loss of tolerance against self-antigens. Certain
HLA alleles have been found to be strongly associated
with uveitis [2].
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In up to 50% of the cases, autoimmune uveitis precedes
or follows the onset of an autoimmune disease. Some of
the associated autoimmune diseases include the spondy-
loarthritides, Behgets disease, Vogt-Koyanagi-Harada
(VKH) syndrome, systemic lupus erythematosus, sarcoid-
osis, autoimmune hepatitis, and multiple sclerosis [3].
There is ample evidence that most autoimmune disease
share a certain percentage of their genetic component,
suggesting that some pathologies may be influenced by a
common pathway. The interleukin-23 receptor (IL-23R)
belongs to a well-established group of risk factors (shared
by different conditions) that influence the breakdown of
self-tolerance [4].

The IL-23R gene is located on chromosome 1p31. It is
highly expressed in dendritic cells, and is involved in
several chronic inflammatory diseases [5]. Several single-
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nucleotide polymorphisms (SNPs) in IL-23R have been
found to be associated with chronic inflammatory dis-
eases, including inflammatory bowel disease, ankylosing
spondylitis, and psoriasis. Recent studies found that IL-
23R gene polymorphisms are associated with uveitis in
Behget’s disease and sarcoidosis [6, 7]. However, other
studies found no significant association between uveitis
and IL-23R gene polymorphisms [5, 8].

Three of several polymorphisms of IL-23R have been
studied in some detail. These include rs7517847,
rs17375018, and rs11209032. However, the results from dif-
ferent studies have been inconsistent. The aim of this meta-
analysis was to investigate the genetic association between
IL-23R polymorphisms and the susceptibility to non-
infectious uveitis.

Methods

Identification of eligible studies and data extraction

We performed a search for studies that examined the as-
sociations between IL-23R polymorphisms and uveitis.
Genetic association studies that determined the distribu-
tions of rs7517847, rs17375018, and rs11209032 polymor-
phisms in uveitis and in normal controls were included.
The literature was searched using the PUBMED and
EMBASE databases to identify available articles in which
IL-23R polymorphisms were analyzed in uveitis patients
(up to June 2016). We listed combinations of key words
and subject terms such as “interleukin-23 receptor,”
“IL23R,” “polymorphism,” and “uveitis.” Only papers writ-
ten in the English language were included. References
from the identified studies were also investigated to iden-
tify additional studies that were not indexed by PUBMED
and EMBASE. The following information was extracted
from each study: author, year of publication, ethnicity of
the study population, demographics, number of cases and
controls, Hardy-Weinberg equilibrium (HWE) P-value,
and the allele and genotype frequencies for each of the
polymorphisms (rs7517847, rs17375018, and rs11209032).
This meta-analysis was reported based on the Preferred
Reporting Items for Systemic Reviews and Meta-Analyses
(PRISMA) guidelines [9].

Evaluation of statistical associations

The allele counting method was used to determine the
allele frequencies of the genetic polymorphisms. The
Chi-squared test was used to detect if the controls in
each study conformed to HWE. The associations be-
tween rs7517847, rs17375018, rs11209032 and uveitis
were estimated using the crude odds ratio (OR) and 95%
confidence interval (CI). We performed meta-analyses
using the 1) allelic contrast, 2) homozygote contrast, 3)
recessive, and 4) dominant models. Inter-study hetero-
geneity was assessed with the Cochran Q test (in which
P-value < 0.10 was considered statistically significant
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heterogeneity) and I” statistics (I*> < 25 = no heterogen-
eityy 25 < I < 50 = moderate heterogeneity;
50 < I? < 75 = large heterogeneity; 75 < I* < 100 = extreme
heterogeneity) [10]. If there were no significance be-
tween the study heterogeneity, a fixed-effects model was
used [11]. Otherwise, a random-effect model was used
[12]. Forest plots were drawn to visualize the overall ef-
fect. Meta-analysis was performed using Review Man-
ager software, version 5.3.

Evaluation of publication bias

Funnel plots are often used to detect publication bias.
However, they require a range of studies of varying sizes
and subjective judgments. Therefore, we evaluated publi-
cation bias using Egger’s linear regression test [13],
which measures funnel plot asymmetry on a natural
logarithm scale of odds ratios (ORs).

Results

Studies included in the meta-analysis

Sixty two studies were identified by electronic and man-
ual researches, and 16 were selected for a full-text re-
view based on the title and abstract details. Nine studies
were excluded because they did not contain genotype
data or were the lack of suitable controls. Ultimately,
seven studies met our inclusion criteria [2, 5-8, 14]. A
flow chart describing inclusion/exclusion of the individ-
ual studies is displayed as Fig. 1. Six of these studies in-
volved the association between the IL-23R gene
rs7517847 polymorphism and uveitis, five studies in-
volved rs17375018, and five studies involved rs11209032.
A total of seventeen separate comparisons were consid-
ered in this meta-analysis, involving 1309 uveitis patients
and 2400 controls.

Uveitis in ankylosing spondylitis, Behget’s disease, sar-
coidosis, endogenous non anterior uveitis, VKH, and
Fuchs’ syndrome were included in this meta-analysis.
Among these diseases, the etiology of Fuchs’ syndrome
is not fully understood. Some theories on the etiology of
Fuchs’ syndrome have been suggested including infec-
tion, vascular abnormality and autoimmunity [5, 15].
Thus, we performed a meta-analysis with and without
Fuchs’ syndrome. The details of the IL-23R polymorph-
ism studies are summarized in Table 1.

Meta-analysis of the relationship between IL-23R
polymorphisms and overall uveitis

Table 2 and Fig. 2 demonstrate the findings from our
meta-analysis with regard to the association between IL-
23R polymorphisms and overall uveitis. There were no
differences concerning the genotype and allele of
rs7517847 SNPs between patients with uveitis and con-
trols (OR 1.01, 95% CI 0.92-1.12, P = 0.83). There was
also no significant association between the rs17375018
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61 records retrieved from
PUBMED and EMBASE.

1 record retrieved
from manual searching.

62 articles screened.

A 4

16 full-text articles
assessed for eligibility.

46 articles excluded
because of obvious
irrelevance by reading the
titles and abstracts..

A4

7 studies included in
quantitative synthesis
(meta-analysis).

\ 4

9 full-text articles exclud

8 did not contain genotype data
1 was the lack of suitable control.

ed:.

Fig. 1 Flow chart of describing the study inclusion/exclusion

A allele and uveitis (OR 0.68, 95% CI 0.47-0.99,
P = 0.05; Fig. 3a). However, the frequency of the

associated with uveitis (OR 1.33, 95% CI 1.11-1.60,

P = 0.002; Fig. 3b).

rs17375018 AA + AG genotype was significantly associ-

ated with uveitis (OR 0.59, 95% CI 0.35-0.99, P = 0.04).
The allele frequencies of rs11209032 in patients and in
controls were not significantly different (OR 1.20, 95%
CI 0.87-1.64, P = 0.27). A meta-analysis of the AA geno-
type of the rs11209032 polymorphism was significantly

Meta-analysis of the relationship between IL-23R
polymorphisms and uveitis without Fuchs’ syndrome
Table 3 and Fig. 4 demonstrate the findings from our
meta-analysis with regard to the association between IL-

Table 1 Characteristics of the individual studies included in the systemic review and meta-analysis

23R polymorphisms and uveitis without Fuchs’ syndrome.

Study Population Numbers Disease Gene polymorphism HWE P-value
Case Control
Cenit, 2013 [2] Spanish (European) 206 1547 Endogenous non anterior uveitis rs7517847 04008
Dong, 2013 [8] Chinese Han (Asian) 163 312 Ankylosing spondylitis rs7517847 0.9262
rs17375018 0.0003
rs11209032 0.1651
Gheita, 2015 [14] Egyptian (African) 24 30 Behget's disease rs17375018 0.1221
Jiang(1), 2010 [6] Chinese Han (Asian) 338 407 Behget's disease r1s7517847 09014
rs17375018 0.1697
rs11209032 0.3495
Jiang(2), 2010 [9] Chinese Han (Asian) 382 407 Vogt-Koyanagi-Harada syndrome 1s7517847 09014
rs17375018 0.1697
rs11209032 0.3495
Kim, 2011 [7] American (American) 58 104 Sarcoidosis 1s7517847 0.9728
rs11209032 0.9226
Zhou, 2010 [5] Chinese Han (Asian) 138 407 Fuchs’ syndrome rs7517847 09014
rs17375018 0.1697
rs11209032 03495

HWE Hardy-Weinberg equilibrium
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Table 2 Meta-analysis of associations between IL23R polymorphisms and overall uveitis

Polymorphism Test of association Test of heterogeneity

OR 95% Cl P-value Model P-value °(%)

157517847 Gvs. T 1.01 092-1.12 0.83 F 0.14 40
GGvs. GT +TT 0.70 040-1.21 0.20 R 0.00003 81
GG+ GT vs. TT 0.92 0.80-1.07 0.29 F 0.20 32
GG vs. TT 0.88 0.65-1.19 041 R 0.06 53

rs17375018 Avs. G 0.68 047-0.99 0.05 R <0.00001 87
AA vs. AG + GG 0.76 049-1.18 0.22 R 0.09 50
AA + AG vs. GG 0.59 0.35-0.99 0.04 R <0.00001 88
AA vs. GG 0.56 0.29-1.09 0.09 R 0.003 75

rs11209032 Avs. G 1.20 0.87-1.64 0.27 R <0.0001 86
AA vs. AG + GG 1.33 1.11-1.60 0.002 F 0.07 54
AA + AG vs. GG 113 0.82-1.56 045 R 0.03 64
AA vs. GG 1.34 0.85-2.12 0.20 R 0.007 71

R random effects model, F fixed effects model

There were no differences concerning the genotype
and allele of rs7517847, rs17375018 and rs11209032
SNPs between patients with uveitis and controls (OR

Heterogeneity and publication bias
The genotype distributions in the normal control groups
were consistent with HWE in all studies. Some hetero-

0.99, 95% CI 0.84-1.16, P = 0.87; OR 0.64, 95% CI
0.40-1.04, P = 0.07; OR 1.13, 95% CI 0.76-1.69,
P = 0.54, respectively).

geneity was found in the meta-analyses of the IL-23R
polymorphisms. Given the small number of included
studies, it was difficult to correlate the funnel plot,

-

A Uveitis Control Odds Ratio Odds Ratio
Study or Subgrou| Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI
Cenitetal. 176 412 1266 3094 222%  1.08([0.87,1.33] -
Dong etal. 125 326 275 624 151%  0.79(0.60,1.04] I
Jiang etal.(1) 218 676 249 814 199%  1.08(0.87,1.35) T
Jiang etal.(2) 351 764 348 814 237%  1.14[0.93,1.39] N
Kim etal. 50 116 110 208 58% 067(043,107) — [
Zhou et al. 116 276 348 814 133%  0.97(0.74,1.28) I I
Total (95% CI) 2570 6368 100.0%  1.01[0.92,1.12]
Total events 1036 2596 ) )
e s e O R R
. . . Uveitis Control
B Uveitis Control 0Odds Ratio 0Odds Ratio
tudy or Subgrou vents Total Events Total Weight M-H, Random. 95% Cl M-H. Rand % Cl
Dong etal. 72 326 188 452 21.1% 0.40(0.29, 0.55] .
Gheita et al. 12 48 22 60 11.0% 0.58(0.25,1.33] .
Jiang et al.(1) 161 676 268 814 229% 0.64[0.51,0.80] —
Jiang etal.(2) 266 764 268 814 233% 1.09(0.88,1.34] -
Zhou etal 80 276 268 814 216% 0.83(0.62,1.12] T
Total (95% CI) 2090 2954 100.0% 0.68 [0.47,0.99] ~
Total events 591 1014 X X L
Heterogeneity: Tau*= 0.14; Chi*= 29.92, df= 4 (P < 0.00001); F=87% 075 077 175 i

Test for overall effect: Z= 2.00 (P = 0.05) Uveitis Control

Testfor overall effect Z=1.11 (P=0.27)

(b), rs11209032 A allele (c) polymorphisms and overall uveitis

C Uveitis Control Odds Ratio Odds Ratio
tudy or Subgrou vents Total Events Total Weight M-H, Random, 95% Cl M-H. Rani % Cl
Dong etal. 181 326 339 624 206% 1.05(0.80,1.37] -
Jiang etal.(1) 307 676 247 814 218% 1.91[1.54, 2.36] —
Jiang et al.(2) 348 764 380 814 221% 0.96[0.78,1.16] I
Kim et al. 33 116 70 208 151% 0.78(0.48,1.29] - 1
Zhou etal 154 276 380 814 204% 1.44[1.10,1.90] —
Total (95% CI) 2158 3274 100.0% 1.20 [0.87,1.64] —~—
Total events 1023 1416 )
Heterogeneity: Tau*= 0.11; Chi*= 28.39, df= 4 (P < 0.0001); F= 86% 0'5 077 1'5 i

Uveitis Control

Fig. 2 ORs and 95% Cls of the individual studies and of pooled data for the associations between the rs7517847 G allele (a), rs17375018 A allele




Jung et al. BMIC Ophthalmology (2017) 17:81

Page 5 of 7

A Uveitis Control Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

Dong et al. 62 163 162 226 21.0% 0.24[016,037) — =

Gheita et al. 10 24 16 30 11.8% 0.63[0.21,1.85) ——

Jiang etal.(1) 139 338 230 407 228% 0.54[0.40,0.72) —

Jiang etal.(2) 219 382 230 407 229% 1.03[0.78,1.37] —

Zhou et al. 71138 230 407 216% 0.82[0.55,1.20] —

Total (95% CI) 1045 1477 100.0% 0.59 [0.35, 0.99] ~—

Total events 501 868

Heterogeneity: Tau®= 0.28; Chi*= 33.68, df= 4 (P < 0.00001); F= 88% 052 0=5 2 5

Test for overall effect Z=2.01 (P = 0.04) Uveitis Control

B Uveitis Control Odds Ratio Odds Ratio

Study or Su Events Total Events Total Weight M-H. Fixed. 95% CI M-H, Fixed, 95% CI

Dong et al. 50 163 86 312 21.0% 1.16[0.77,1.76) e

Jiang etal.(1) 103 338 84 407 27.2%  1.69[1.21,2.35)] —

Jiang etal.(2) 78 382 84 407 332% 0.99([0.70,1.39] —

Kim et al 5 58 12 104 40%  0.72[0.24,217)

Zhou etal. 45 138 84 407 147%  1.86[1.21,2.86] —

Total (95% CI) 1079 1637 100.0%  1.33[1.11,1.60] >

Total events 281 350

Heterogeneity: Chi*= 8.74, df= 4 (P = 0.07); F= 54% 045 0:7 1=5 2

Test for overall effect: Z= 3.05 (P = 0.002) Uveitis Control
Fig. 3 ORs and 95% Cls of the IL23R polymorphism genotype and overall uveitis. rs17375018 AA + AG vs. GG genotype (a), and rs11209032 AA
vs. AG + GG genotype (b)

which is usually used to detect publication bias. How-
ever, Egger’s regression test showed no evidence of pub-
lication bias (Egger’s regression test P values >0.1).

Discussion

In this study, we addressed the association between IL-
23R polymorphisms and susceptibility to uveitis. Data
from published studies were combined to evaluate the
genetic associations between the most commonly studied
polymorphisms of IL-23R, rs7517847, rs17375018, and
rs11209032, and uveitis.

There was no significantly association between the
rs7517847 polymorphism and uveitis. The rs17375018
polymorphism was also not associated with uveitis, except
the AA + AG vs. GG genotype. Although results of the

rs17375018 A allele, AA vs. AG + GG genotype, and AA
vs. GG genotype showed no significant association with
uveitis, the A allele tended to decrease uveitis (OR 0.68,
95% CI 0.47-0.99, P = 0.05; OR 0.76, 95% CI 0.49-1.18,
P = 0.22; OR 0.56, 95% CI 0.29-1.09, P = 0.09). In the
present meta-analysis, combined evidence demonstrated
that the IL23R gene rs11209032 polymorphisms were not
associated with uveitis. However, the rs11209032 AA
genotype was significantly associated with uveitis. We
found that the homozygote models, including the
rs17375018 GG genotype and rs11209032 AA genotype,
were significantly associated with uveitis.

Many theories on the etiology of Fuchs’ syndrome have
been suggested including viral infection, toxoplasmosis,
vascular abnormality, and autoimmunity. Some studies

Table 3 Meta-analysis of associations between IL23R polymorphisms and uveitis without Fuchs' syndrome

Polymorphism

Test of association

Test of heterogeneity

OR 95% Cl P-value Model P-value 12(%)
157517847 Gvs. T 0.99 0.84-1.16 0.87 R 0.08 51
GGvs. GT +TT 0.59 031-1.13 0.1 R 0.0007 82
GG+ GT vs. TT 0.94 0.81-1.10 046 F 0.14 42
GGvs. TT 0.84 0.59-1.22 0.36 R 0.03 61
rs17375018 Avs. G 0.64 0.40-1.04 0.07 R <0.00001 90
AA vs. AG + GG 0.76 043-133 034 R 0.05 61
AA + AG vs. GG 0.54 0.28-1.04 0.06 R <0.00001 91
AA vs. GG 0.54 0.23-1.25 0.15 R 0.001 81
rs11209032 Avs. G 113 0.76-1.69 054 R <0.0001 89
AA vs. AG + GG 1.21 0.88-1.65 0.24 R 0.1 50
AA + AG vs. GG 1.07 0.72-1.58 0.75 R 0.02 71
AA vs. GG 1.19 0.69-2.06 052 R 0.009 74

R random effects model, F fixed effects model
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Test for overall effect. Z=1.78 (P=0.07)

C Uveitis

Test for overall effect: Z= 0.62 (P = 0.54)

A Uveitis Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kim et al 50 116 110 208 9.4% 0.67[0.43,1.07) r
Jiang etal.(2) 351 764 348 814 250% 1.14[0.93,1.39) T
Jiang etal.(1) 218 676 249 814 230% 1.08[0.87,1.35) —T
Dong etal. 125 326 275 624 186% 0.79[0.60, 1.04] —
Cenitetal. 176 412 1266 3094 241% 1.08(0.87,1.33) T
Total (95% CI) 2294 5554 100.0% 0.99 [0.84, 1.16] -
Total events 920 2248
Heterogeneity: Tau®= 0.02; Chi*= 8.20, df= 4 (P = 0.08); F=51% u’s 047 155 2
Test for overall effect Z=0.16 (P=0.87) Uveitis Control

B Uveitis Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Dong etal. 72 326 188 452 26.8% 0.40[0.29, 0.55] —
Gheita et al 12 48 22 B0 15.9% 058[0.25133) —*—— T
Jiang etal.(1) 161 676 268 814 285% 0.64 [0.51, 0.80] ——
Jiang etal.(2) 266 764 268 814 288% 1.08[0.88,1.34] i
Total (95% CI) 1814 2140 100.0% 0.64 [0.40, 1.04] i
Total events 511 746
Heterogeneity: Tau?= 0.20; Chi*= 29.38, df= 3 (P < 0.00001); F= 80% n:s 057 1=5 2

Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Dong etal. 181 326 339 624 257% 1.05[0.80,1.37] -
Jiang et al.(1) 307 676 247 814 27.0% 1.91 [1.54, 2.36] —
Jiang et al.(2) 348 764 380 814 27.2% 0.96[0.78,1.16] —-—
Kim et al. 33 118 70 208 201% 078[0.48,1.29) — "
Total (95% CI) 1882 2460 100.0% 1.13[0.76, 1.69] e
Total events 869 1036
Heterogeneity: Tau®= 0.14; Chi*= 27.17, df = 3 (P < 0.00001); F= 89% 0?5 0=7 115 2

Fig. 4 ORs and 95% Cls of the individual studies and of pooled data for the associations between the rs7517847 G allele (a), rs17375018 A allele
(b), rs11209032 A allele (c) polymorphisms and uveitis without Fuchs' syndrome

Uveitis Control

Uveitis Control

have shown that infections such as rubella virus and toxo-
plasma could lead to the development of Fuchs’ syndrome.
However, other studies found that patients with Fuchs’ syn-
drome had high levels of proinflammatory cytokines, the
pathology of the iris was rich in CD8+ lymphocytes, and
the aqueous humor had abundant oligoclonal IgG produc-
tion. These findings indicate that Fuchs’ syndrome has
immunologic characteristics. Thus, we performed this
meta-analysis with and without Fuchs’ syndrome. The re-
sults showed that there was no association between IL23R
polymorphisms and uveitis.

Th17 cells may be relevant to human uveitis. Transfer of
Th17 cells led to neutrophilic infiltrates, which is consistent
with the cytokine and chemokine profile typical of the re-
spective responses [16]. Th17 cells bind to proinflammatory
cytokines such as IL-1, IL-6, transforming growth factor
(TGF-B), IL-21, and IL-23. IL-23 activity is mediated by its
binding to the IL-23R on 17 helper T (Th17) cells. The
IL23-Th17 interactions are thought to play an important
role in the development of autoimmune disease [7]. IL-23
is a heterodimeric regulatory cytokine that is produced by
activated macrophages and dendritic cells. IL-23 induces a
cell population with a unique inflammatory gene signature.
This signature includes IL-17A, IL-17F, IL-6, colony-
stimulating factor 2 (CSF2), tumor necrosis factor (TNF),
CC-chemokine ligand 20 (CCL20), CCL22, IL-1 receptor
type 1 (IL-1R1), and IL-23R [17].

IL-23 was found to be elevated in VKH syndrome and
Behget’s disease [18, 19]. Some previous studies also
showed an association between SNPs in IL-23R and uve-
itis. However, the results varied based on the accom-
panying systemic disease or cause of uveitis [5, 6]. This
study analyzed the association between the rs7517847,
rs17375018, and rs11209032 polymorphisms and uveitis.
However, some studies showed significant associations
between uveitis and other polymorphisms of IL-23R,
such as rs924080and rs117633859 [20, 21].

The strength of our meta-analysis could be summa-
rized as follows. We attempted to identify as many pub-
lications as possible using various search techniques. To
the best of our knowledge, our study is the first meta-
analysis regarding overall uveitis. It includes uveitis of
ankylosing spondylitis, Behcet’s disease, VKH syndrome,
sarcoidosis, Fuchs’ syndrome, and any other endogenous
non anterior uveitis. All studies satisfied HWE. This im-
plies that there was no potential bias regarding the con-
trol selection or genotyping errors.

This study also has several limitations. First, there
was significant heterogeneity in some comparisons.
There was variability in both diseases of developing
uveitis as well as ethnicity. Unfortunately, stratifica-
tion for ethnicity was not possible due to the low
number of published studies on this topic. In
addition, because only English publications were
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included, there may have been a language bias. A
third limitation is that publication bias may have af-
fected the analysis, because studies that produced
negative results may not have been published or may
have been missed. Fourth, we did not conduct a
meta-analysis of haplotype analysis; however, haplo-
type analysis may have provided more information
and would have been more powerful than single poly-
morphism analysis. Fifth, we did not classify the cases
into anterior uveitis, posterior uveitis, and panuveitis.
Lastly, although IL-23R polymorphisms may be asso-
ciated with disease severity and susceptibility, we did
not perform a meta-analysis for this association.

Conclusions

The rs7519847, rs17375018 and rs11209032 alleles of
IL-23R were negatively associated with uveitis. How-
ever, our results also suggest that both rs17375018
GG and rs11209032 alleles of IL-23R are predisposing
genotypes for uveitis. These results should be inter-
preted with caution, given the study’s limitations. Fur-
ther studies with larger sample sizes, as well as
polymorphisms of other proinflammatory cytokines,
are needed.
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