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Abstract: Previous studies suggested a close association between the thymic stromal lymphopoietin (TSLP) genetic
variants and allergic diseases. Here, we explored the correlation between the TSLP polymorphisms and allergic rhi-
nitis susceptibility using meta-analysis. We searched PubMed, Ovid, Cochrane libraries, CNKI, Wanfang, and CQVIP
databases until Apr 19, 2015. Quality assessment was conducted for each article according to the Strengthening
the Reporting of Genetic Association studies (STREGA). The pooled measure was calculated as the inverse vari-
ance-weighted mean of the logarithm of the OR with 95% Cl to assess the strength of association between TSLP
polymorphisms and the risk of allergic rhinitis. Five case-control studies with 6351 cases and 11472 controls were
included in this study. TSLP rs1898671 polymorphism was significantly associated with an increased risk of allergic
rhinitis (OR=1.13; 95% Cl, 1.07-1.20; P<0.0001). In the subgroup analysis by race, TSLP rs1898671 polymorphism
was significantly associated with an increased risk of allergic rhinitis in Caucasian (OR=1.14; 95% Cl, 1.08-1.21;
P<0.00001). In the subgroup analysis by age group, adult individuals with TSLP rs1898671 polymorphism showed
increased risk of allergic rhinitis (OR=1.13; 95% Cl, 1.07-1.21; P<0.0001). Because only one study investigated the
association between other SNPs in TSLP and allergic rhinitis risk, the meta-analyses were not performed. In sum-
mary, we demonstrated that TSLP rs1898671 polymorphism was associated with a higher risk for allergic rhinitis.
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Introduction naling including via activation of toll like recep-
tors and cytokine receptors [4]. Mou et al. sug-
gested that TSLP was increased significantly in
allergic rhinitis nasal mucosa compared with
normal control [5]. In addition, TSLP-mediated
activation of human nasal mucosal CD1c (+)

DCs triggered CCR7-dependent migration to

Allergic rhinitis is a global health problem
affecting at least 10 to 25% of the population.
In the treatment of allergic disorders, specific
immunotherapy occupies a central role as the
only currently available causal method of treat-

ment [1]. Severe allergic rhinitis has been asso-
ciated with significant impairments in quality of
life, sleep and work performance [2].

Thymic stromal lymphopoietin (TSLP) has been
shown to play an important role in the initiation
and maintenance of the allergic immune
response. TSLP is an IL-7 like cytokine that
induces type 2 inflammation. Several animal
studies indicated that TSLP may contribute to
both innate and adaptive type 2 inflammation
[3]. The production of TSLP is known to be con-
trolled by both innate and adaptive immune sig-

the draining lymph nodes and enhanced their
capacity to initiate TH2 responses [6].

Extensive research in humans and mice sup-
port a role of TSLP in allergic rhinitis develop-
ment. Several genetic studies (genome-wide
and single polymorphism studies) have shown
multiple SNPs at the TSLP genomic locus asso-
ciated with increased allergic rhinitis suscepti-
bility. However, other studies did not confirm
this result [7-11]. Thus, we did a meta-analysis
to assess the association between TSLP poly-
morphisms and the risk of allergic rhinitis.
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Methods

Publication search

We searched PubMed, Ovid, Cochrane librar-
ies, CNKI, Wanfang, and CQVIP databases until
Apr 19, 2015. The following medical subject
headings were used: “allergic rhinitis,” “Thymic
stromal lymphopoietin,” and “TSLP”. Electronic
searches were supplemented with manual
searches of reference lists of all retrieved
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Figure 1. Flow chart of the literature search.

review articles, primary studies, and abstracts
from meetings to identify other studies not
found in the electronic searches. Literature
was searched by two authors independently.

Inclusion and exclusion criteria

Two authors independently selected trials and
discussed with each other when inconsisten-
cies were found. Articles that meet the follow-
ing criteria were included: (1) Regarding study
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Table 1. Characteristics of the studies included in this meta-analysis

Study Year Ethnicity Age Gender No. of - No. of Quality Polymorphism
group Case Control grade
Ramasamy 2011 Caucasian  Adult Both 3393 8965 A (scored 20) rs1898671
Andiappan 2012 Asian Adult Both 1858 668 A (scored 21) rs1898671
Zhang 2012 Asian Adult Both 368 325  A(scored 17) rs12653736, rs1837253, rs12654933, rs10455025, rs11466741, rs13156086, rs6886755, rs252706, rs2416259
Birben 2014 Caucasian Children Both 138 157 A (scored 16) rs3806933, rs2289276, rs10073816, rs11466749
Nilsson 2014 Caucasian Children  Both 594 1357 A (scored 16) rs1898671
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Table 2. Result of this meta-analysis.

phisms and the risk of allergic

No. of Test of association

rhinitis. The significance of the

Polymorphism

studies OR (95% Cl) P Value

rs1898671 3 1.13 (1.07-1.20) <0.0001
Caucasian 2 1.14 (1.08-1.21) <0.00001
Adult 2 1.13(1.07-1.21) <0.0001

Heterogeneity .
P (%) PValue pooled ORs was determined by
16 0.16 the Z test with a P value less
’ than 0.05 considering statisti-
0 0.58 cally significant. The per-allele
72 0.06

model was examined to assess

types, they should be case-control or cohort
studies; (2) Regarding participants, they should
be allergic rhinitis patients and normal popula-
tion; (3) There should investigate TSLP poly-
morphisms and the risk of allergic rhinitis; (4)
Regarding outcome measure, studies should
have sufficient data to examine an odds ratio
(OR) with 95% confidence interval (Cl); and (5)
Full texts should be available. Studies with
the following situations were excluded: (1) Not
case-control or cohort studies; (2) Case reports,
letters, reviews, editorial articles, and animal
studies; (3) Duplicate or insufficient data; (4)
Family-based design; (5) Controls were not in
Hardy-Weinberg equilibrium (HWE).

Data extraction

Data from published studies were extracted
carefully. For each study, we collected the fol-
lowing information: first author, year of publica-
tion, ethnicity, age, sex, numbers of cases and
controls, and SNPs in TSLP.

Quality assessment

Quality assessment was conducted for each
article accordingto Strengthening the Reporting
of Genetic Association studies (STREGA) [12]
containing eleven items associated with valid
data reported in the study. For each item, there
are three degrees, “yes” (scored 2), “can’t tell”
(scored 1) or “no” (scored 0), after evaluating
each item, a total score from O to 22 was
reported for each article. Studies would be
divided into 3 grades: Grade A (scored 15-22,
high quality), Grade B (scored 8-14, medium
quality), or Grade C (scored 0-7, inferior quality).
Only the studies of Grade A or B would be
included in the final analysis.

Statistical analysis

The pooled measure was calculated as the
inverse variance-weighted mean of the loga-
rithm of the OR with 95% CI to assess the
strength of association between TSLP polymor-
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this association. Heterogeneity
among studies was assessed using the Q test
and the I? statistic, which describes the propor-
tion of total variation attributable to between-
study heterogeneity as opposed to random
error or chance. In the presence of substantial
heterogeneity (1>>50%), the DerSimonian and
Laird random effect model was applied as the
pooling method; otherwise, the fixed effect
model was adopted. Statistical analyses were
conducted in STATA version 11.0 (Stata Cor-
poration, College station, TX, USA). All the tests
were two-sided.

Results
Study characteristics

As shown in Figure 1, a total of 62 abstracts
were reviewed; among these articles, 44 were
retrieved that are closely related to the current
subject. However, 39 studies were excluded.
Finally, 5 case-control studies met our inclusion
criteria (Table 1). In total, 6351 cases and
11472 controls were included in this systemat-
ic review. The baseline characteristics of each
study included in this meta-analysis are
described in Table 1.

Results of meta-analysis

Table 2 presents the results of meta-analysis
and the heterogeneity test. TSLP rs1898671
polymorphism was significantly associated with
an increased risk of allergic rhinitis (OR=1.13;
95% Cl, 1.07-1.20; P<0.0001; Figure 2). In the
subgroup analysis by race, TSLP rs1898671
polymorphism was significantly associated with
anincreased risk of allergic rhinitis in Caucasian
(OR=1.14; 95% CI, 1.08-1.21; P<0.00001). In
the subgroup analysis by age group, adult indi-
viduals with TSLP rs1898671 polymorphism
showed increased risk of allergic rhinitis (OR=
1.13; 95% Cl, 1.07-1.21; P<0.0001). Because
only one study investigated the association
between other SNPs in TSLP and allergic rhini-
tis risk, the meta-analyses were not perform-
ed.
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Figure 2. Meta-analysis for the association between TSLP rs1898671 polymorphism and allergic rhinitis.
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English literature to date
demonstrating that carriers
of TSLP rs1898671 poly-
morphism had a higher risk
for allergic rhinitis.

Previous study found that
the mRNA level of TSLP was
significantly increased in
nasal epithelial cells (NECs)
of patients with allergic
rhinitis compared with the
non-allergic control group.
In addition, in situ hybrid-
ization (ISH) results showed
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Figure 3. Funnel plot of for the association between TSLP rs1898671 polymor-

phism and allergic rhinitis.

A funnel plot was symmetrical and didn’t sug-
gest a possibility of publication bias (Figure 3).
The P-value of the Egger’s test is 0.274, sug-
gesting no evidence of publication bias.

Discussion

To the best of our knowledge, this is the first
systematic meta-analysis covering available
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15 that expression of TSLP in
NECs from patients with
allergic rhinitis was up-reg-
ulated which was correlat-
ed with Visual Analog Scale
(VAS) score and nasal eo-
sinophils count [13]. Kamekura et al. found that
TSLP thus not only activates dendritic cell (DC)
but also preserves the epithelial barrier via the
up-regulation of tight-junction proteins, thereby
regulating antigen sensitization during the early
stage of allergic rhinitis [14]. TSLP polymor-
phisms were also associated with other diseas-
es. For example, Miyake et al. suggested that
TSLP rs1837253 polymorphism may be signifi-
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cantly positively associated with eczema [15].
Rs2289278 in TSLP gene had relevance to
breast cancer prognosis among Korean women
[16]. Tsai and colleagues suggested that poly-
morphisms in TSLP may be used as genetic
markers for the diagnosis and prognosis of
Graves’s disease [17].

We should also pay attention to the limitations
in this study, which may affect the result. Firstly,
we only included published English articles
available from online databases. Relevant arti-
cles published in other languages, in other
databases and unpublished studies may have
been missed, which might bias the results.
Secondly, only five studies (two for Asian and
three for Caucasian) were included in this meta-
analysis. Thus, data on Asian and Caucasian
subjects are inadequate. Considering this fact,
the results from these two ethnicities should
be interpreted with caution. Therefore, addi-
tional research in these two ethnicities and in
other ethnicities is needed to generalize the
findings. Thirdly, some studies had small sam-
ple sizes, which may affect the statistical power
of the publication bias. Although publication
bias in the meta-analysis by Egger’'s test was
not significant, there is also relatively little bias
in the summary effect size estimate, so the
results of these tests must be interpreted with
caution in small-sample meta-analyses. Finally,
considering the complex genetic network with-
in, the potential role of the TSLP rs1898671
polymorphism might be diluted or masked by
other gene-gene or gene-environment interact-
ions.

In summary, we demonstrated that TSLP rs-
1898671 polymorphism was associated with a
higher risk for allergic rhinitis. For practical rea-
sons, we hope this study will enrich our under-
standings of TSLP polymorphisms in allergic
rhinitis development. Future investigations to
elucidate the specific role of TSLP polymor-
phisms in allergic rhinitis are warranted.
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