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Abstract
Objective
The aim of this study was to determine whether the HLA-B*27 polymorphisms confer susceptibility to ankylosing
spondylitis (AS) in Han populations by conducting a meta-analysis.

Methods
Publications addressing the association between the HLA-B*27 polymorphisms and susceptibility to AS in Han
populations were selected from the MEDLINE, EMBASE and CBMdisc databases. Data was extracted from the studies
by 2 independent reviewers. The meta-analyses were performed by Review Manager Version 5.0.24 and STATA Version
9.2 software. From these data, the odds ratio (OR) with 95% confidence interval (95%CI) was calculated.

Results
Fourteen studies with a total of 1900 AS cases and 831 healthy controls were retrieved. Meta-analysis results showed
a positive association between B*2704 and susceptibility to AS in Han population (OR=2.20, 95%CI=1.60-3.02,
p<0.00001). However, B¥2705, B¥2706 and B*2707 showed negative associations with susceptibility to AS in Han
populations (OR=0.59, 95%CI1=0.43-0.81, p=0.001; OR=0.13, 95%CI=0.05-0.37, p=0.0001; OR=0.23, 95%CI=0.11—
046, p<0.0001; respectively). In subgroup analysis, there was a positive association between B*2704 and susceptibility
to AS in the southerners of China, but not in the northerners. Negative associations between B*¥2705, B*2706 and
susceptibility to AS were determined in the southerners of China, but also not in the northerners. Results showed obviously
negative associations between B*2707 and susceptibility to AS both in the southerners and northerners of China.

Conclusion
This meta-analysis confirms that B¥2704 might be a potential risk factor and B*2705, B*2706, B*¥2707 might be potential
protective factors for AS in Han populations, especially in the southerners of China.
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Introduction

Ankylosing spondylitis (AS) is a chron-
ic inflammatory rheumatic disease that
can affect the axial skeleton, caus-
ing characteristic inflammatory back
pain due to sacroiliitis and spondylitis,
which can also lead to structural and
functional impairments and a decrease
in quality of life (1). AS is a complex
kind of spondyloarthropathies, which
is the product of an interaction between
environmental triggers, susceptibility
and severity genes, gender, age and
ethnic background (2). However, the
cause of AS is still unknown. Ongoing
studies have produced evidence sup-
porting HLA-B*27 has a strong associ-
ation with AS and related spondyloar-
thropathies, which plays an important
role in disease pathogenesis (3). The
HLA-B*27 shows remarkable poly-
morphisms, with a gradually increas-
ing number of alleles. Up to now, there
are 62 subtypes of HLA-B*27 based
on amino acid sequence differences
according to data published in the in-
ternational ImMunoGeneTics (IMGT)
database (4). There are considerable ra-
cial and ethnic differences in the preva-
lence of HLA-B*27 worldwide. HLA-
B*2705 is the most common subtype
in Eurasian, Amerindians and Africans,
while B*2704 is the predominant sub-
type in Asian populations, particularly
in China (5-7). Liu et al. (8) and Mou
et al. (9) have confirmed that HLA-
B*2704 has a stronger association to
AS than HLA-B*2705 in Han popula-
tions. The variety and distinctness of
ethnic groups can show not only new
subtypes, subtype frequencies, and dis-
ease associations, as illustrated in the
two reports in this issue, but also a host
of presumably distinct genetic features
whose relationship to AS remains to be
explored (7). In addition, the conflu-
ence of genetic population analyses and
molecular studies on the HLA-B*27
subtypes prevalent in Asian popula-
tions especially in Han populations has
much potential to significantly improve
our understanding of the pathogenetic
role of HLA-B27 (7, 10).
Meta-analysis can be a resourceful tool
in detecting an association that could
otherwise remain masked in the sam-
ple size studies, especially in those
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evaluating rare allele frequency poly-
morphisms (11). The use of the meta-
analysis has recently become an impor-
tant part of genetic research mainly to
reconcile previously conducted studies
that gave inconsistent results. The aim
of this meta-analysis was to investigate
the association between HLA-B*27
polymorphisms and susceptibility to
AS in Han populations by conducting
a meta-analysis from all eligible case-
control studies published to date.

Materials and methods

Identification of eligible studies

and data extraction

MEDLINE, EMBASE and CBMdisc
databases searches were performed
to retrieve papers linking HLA-B*27
polymorphisms and susceptibility to
AS in Han populations available by
September 2010 without language re-
strictions, using the following query:
[“HLA-B*27 antigen” or “HLA-B*27”
or “antigen, HLA-B*27” or “human
leukocyte antigen B*27” (Mesh)] and
[“polymorphism, single nucleotide”
or “polymorphism, genetic” (Mesh)]
and [“spondylitis, ankylosing” or “an-
kylosing spondylarthritis” (Mesh)].
The reference lists of major textbooks,
review articles, and included arti-
cles were identified through manual
searches to find other potentially eligi-
ble studies. To be eligible for inclusion
in this meta-analysis, the following
criteria were established: case-control
study that addressed B*27-positive AS
cases and healthy controls; patients
with clinically diagnosed ankylosing
spondylitis according to the modified
New York criteria (13); case-control
study which evaluated the association
of HLA-B*27 polymorphisms and
susceptibility to AS in Han popula-
tions; the study must have included
sufficient genotype data for extraction;
and healthy controls were in Hardy-
Weinberg equilibrium (HWE). Studies
were excluded when they were: not
case-control studies about HLA-B*27
polymorphisms and susceptibility to
AS in Han populations; based on in-
complete raw data and no usable data
were reported; the study contained
overlapping data; the study was a fam-
ily-based design; and healthy controls



were not in HWE. Using a standard-
ised form, data from published studies
were extracted independently by two
reviewers (Y.J. Zhang and H. Wang)
to populate the necessary information.
From each of the included articles the
following information was extracted:
first author, year of publication, race,
region, language, study design, sample,
source of cases and controls, number
of cases and controls, histopathologi-
cal confirmations, detection methods,
polymorphisms of gene and frequency
and evidence of HWE in controls.

Quality assessment of included studies
The quality of papers was also inde-
pendently assessed by two reviewers
(L. Zhang and J.L. Liu) based on the
STROBE quality score systems (13).
40 items relevant to the quality ap-
praisal were used for assessment in this
meta-analysis, scores ranged from 0
to 40 (Table I). Any discrepancies be-
tween the two reviewers were resolved
by discussion and consultation with a
third reviewer (H. Wang).

Evaluation of publication bias

Funnel plots are often used to detect
publication bias. However, due to the
limitations of funnel plotting, which
requires a range of studies with vary-
ing sizes and subjective judgments, we
evaluated publication bias using Egg-
er’s linear regression test (14), which
measures funnel plot asymmetry using
a natural logarithm scale of odds ratio
(OR). Publication bias was considered
significant when the p-value was less
than 0.1.

Evaluation of statistical associations

Individual and pooled odds ratio (OR)
and 95% confidence interval (95%CI)
were calculated for each study using
Review Manager Version 5.0.24 (pro-
vided by The Cochrane Collaboration,
available at: http://www.cc—ims.net/
revman) and STATA Version 9.2 soft-
ware. Between-study variations and
heterogeneities were estimated using
Cochran’s Q-statistic (15, 16). We also
quantified the effect of heterogeneity
by using a recently developed meas-
ure, i.e. P=100%x(Q-df)/Q. P ranges
between 0 and 100% and represents the
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Table I. Scale for quality assessment based on the STROBE quality score systems.

Criteria items Score
to 40

Title and Abstract

Title and Abstract: Indicate the study’s design (case-control or cohort study) O o 0O 1
in the title or the abstract

Abstract: Provide an informative and balanced summary of the study O o O 1

Introduction: Explain the scientific background and rationale for the investigation [ 0 O 1

Introduction: State specific objectives, including any prespecified hypotheses O o O 1

Methods

Study Design: Present key elements of study design O o O 1

Setting: Describe the setting, locations, and relevant dates, including periods O o O 1
of recruitment, exposure, follow-up, and data collection

Participants: Give the eligibility criteria of case O o O 1

Participants: Give the sources and methods of case ascertainment and control O o O 1
selection

Participants: Give matching criteria and the number of controls O o O 1

Variables: Clearly define all outcomes, exposures, predictors, potential O o O 1
confounders, effect modifiers

Data sources/ Measurement: Give sources of data and details of methods of O o O 1
assessment

Data sources/ Measurement: Describe comparability of assessment methods O o O 1

Bias: Describe any efforts to address potential sources of bias O o O 1

Study size: Explain and describe the estimation of the study size O o O 1

Quantitative variables: Explain how quantitative variables were handled in the O o 0O 1
analyses

Quantitative variables: Give group included criteria in the analyses O o O 1

Statistical methods: Describe all statistical methods, including those used to O o O 1
control for confounding

Statistical methods: Describe any methods used to examine subgroups and O o O 1
interactions

Statistical methods: Explain how missing data were addressed O o 0O 1

Statistical methods: Explain how matching of cases and controls was addressed O o O 1

Statistical methods: Describe any sensitivity analyses O o O 1

Hardy-Weinberg equilibrium: HWE was assessed O o O 1

Hardy-Weinberg equilibrium: HWE of control group was assessed O o O 1

Results

Participants: Report the numbers of individuals at each stage of the study, O o O 1
such as numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up and analysed

Participants: Give reasons for non-participation at each stage O o O 1

Participants: Give a flow diagram O o O 1

Descriptive data: Give characteristics of study participants (e.g. demographic, O o O 1
clinical diagnosis, race)

Descriptive data: Indicate the number of participants with missing data O o 0O 1

Outcome data: Report numbers in each exposure category, or summary measures O o O 1
of exposure

Main results: Give unadjusted estimates and confounder-adjusted estimates and O o O 1
their 95% confidence intervals

Main results: Make clear which confounders were adjusted for and why they O o O 1
were included

Main results: If relevant, consider translating estimates of relative risk into O o O 1
absolute risk for a meaningful time period

Other analyses: Report other analyses such subgroups, interactions, and O o O 1
sensitivity analyses

Discussion

Key results: Summarise key results with reference to study objectives O o O 1

Main results: Report category boundaries when continuous variables were O o O 1
categorised

Limitations: Discuss both direction and magnitude of any potential bias O o 0O 1

Interpretation: Give a cautious overall interpretation of results considering O o O 1
objectives, limitations, multiplicity of analyses, results from similar studies,
and other relevant evidence

Generalisability: Discuss the generalisability (external validity) of the study results O o O 1

Other

Funding: Give the source of funding and the role of the funders for the presentstudy [ 0 [ 1
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MEDLINE, EMBASE and CBMdisc
databasesresearch (September 2010)
n=166

Excluded n=145

25-Letters or reviews

A

Evaluate HLA-B*27 polymorphisms and
susceptibility to ankylosing spondylitis
n=21

Excluded n=7

» 41-Not related with HLA-B*27 polymorphisms

79-Not case-control study

1-Without sufficient data for extraction

Y

Studies included in this Meta-analysis
n=14

#| 2-Overlapped with cther articles

4-Not Han population

Fig. 1. Flow chart showing study selection procedure. Fourteen case-control studies were included in

this meta-analysis.

proportion of inter—study variability
that can be attributed to heterogeneity
rather than chance. P values of 25, 50
and 75% were defined as low, moderate
and high estimates, respectively. When
a significant Q-test (p<0.10) or ?>50%
indicated heterogeneity across studies,
the random effects model was used for
meta-analysis, or else the fixed effects
model was used. We tested whether
genotype frequencies of controls were
in HWE using the chi—square test. Sub-
group analysis was used to explore
and to explain the diversity among the
results of different studies. Sensitiv-
ity analysis was mainly performed by
sequential omission of individual stud-

ies. All the p-values were two-sided. To
ensure the reliability and the accuracy
of the results, two reviewers (L. Zhang
and J.L. Liu) inputted the data in the
statistic software programs independ-
ently and obtained the same results.

Results

Studies included in the meta-analysis
The search strategy retrieved 166
potentially relevant studies (106 in
MEDLINE, 30 in EMBASE, 30 in CB-
Mdisc). According to the inclusion cri-
teria, 14 studies were included in this
meta-analysis (8-9, 17-28) (including 6
in English and 8 in Chinese) and 152
studies were excluded. The flow chart

of study selection is summarised in
Figure 1. These 14 case-control stud-
ies selected included a total of 1900
AS cases and 831 healthy controls. All
studies were case-control studies which
evaluated the association of HLA-
B*27 polymorphisms and suscepti-
bility to AS in Han populations. The
publishing year of the included studies
ranged from 2002 to 2010. All patients
fulfilled the 1984 modified New York
criteria for the diagnosis of AS. The
family histories of all controls were
negative for AS and related diseases.
The source of controls in two studies
were hospital-based and twelve studies
were population-based. Fourteen HLA-
B*27 polymorphisms were addressed
in 14 studies: HLA-B*2702~B*2708,
B*2710~B*2713, B*2715, B*2720
and B*2724. The most common poly-
morphisms were B*2704 and B*2705.
HWE test was performed on genotype
distribution of the controls in all in-
cluded studies, all of them showed in
HWE (p>0.05). The characteristics and
methodological quality of the included
studies are summarised in Table II.

Main results, subgroup

and sensitivity analysis

A summary of the meta-analysis find-
ings of the association between HLA-
B*27 polymorphisms and susceptibility
to AS in Han populations is provided
in Table III. Meta-analysis results iden-

Table II. Characteristics of individual studies included in meta-analysis.

Author (Ref.) Year Region Language Source Source Detection Number of patients =~ HLA-B*27 polymorphisms Quality
of cases of controls methods AS cases Controls score
Chou et al. (15) 2002  Taiwan English HB HB PCR-SSP 82 47 B*2704, B*2705 27
Cui et al. (16) 2003  Hebei Chinese HB PB PCR-SSP 58 16 B*2703~B*2708, B*2712, B*2713 24
Sun et al. (17) 2006  Liaoning Chinese HB PB PCR-SSP 28 12 B#2702, B*2704, B*2705, B*2710 19
Ma et al. (18) 2006  Hunan English HB PB PCR-SSP 111 18 B*2704~B*2707, B*2724 23
Xu et al. (19) 2007  Beijing Chinese HB PB PCR-SSP 118 150 B*2704~B*2707 27
Chen-1 et al. (20) 2007  Guangxi Chinese HB PB PCR-SSP 59 24 B*2704, B*2705 24
Chen-2 et al.(21) 2007  Fujian Chinese HB PB PCR-SSP 108 132 B*2703~B*2707, B*2711, B*2720 24
Hou et al. (22) 2007  Taiwan English HB HB PCR-SSP 314 71 B*2704~B*2707 28
Yu et al. (23) 2006  Jiangsu Chinese HB PB PCR-SSP 160 50 B*2702~B*2707, B*2711 24
Yu et al. (24) 2007  Shandong  Chinese HB PB PCR-SSP 59 1 B*2704, B*2705, B*2711 17
Liu et al. (25) 2009  Shanghai  English HB PB PCR-SSP 130 61 B#*2704,B*2705, B*2710 30
Zhou et al. (26) 2009  Jiangsu Chinese HB PB PCR-SSP 48 30 B*2702, B*¥2704, B*2705, B*2707 17
Mou et al. (27) 2010  Guangdong English HB PB PCR-SSP 453 74 B*2702~B*2707, B*2715 30
Liu et al. (28) 2010  Hubei English HB HB PCR-SSP 172 145 B*2702~B*2706, B*2713 30

Ref: references; AS: ankylosing spondylitis; HLA-B*27: human leukocyte antigen B*27; HB: hospital-based; PB: population-based; PCR-SSP: polymerase
chain reaction-sequence specific primer.
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Table III. Meta-analysis of the associaton between HLA-B*27 polymorphisms and AS.

Polymorphisms  Eligible AS cases Controls OR (95%CI) p-value Heterogeneity test Effect model
studies n/N n/N
B*2702 5 10/861 4/311 0.93 (0.32-2.76) 0.90 p=0.94, ’=0% Fixed
Southerner 4 8/833 4/299 0.78 (0.24-2.55) 0.69 p=0.95, P=0%
Northerner 1 2/28 0/12 2.36 (0.11-52.88) 0.59 -
B*2703 4 12/893 17/401 0.55(0.27-1.13) 0.10 p=0.29, P=21% Fixed
B*2704 14 1523/1900 503/831 2.20 (1.60-3.02) <0.00001 p=0.02, ’=49% Random
Southerner 10 1374/1637 433/652 2.25 (1.66-3.04) <0.00001 p=0.13, P=35%
Northerner 4 149/263 70/179 1.99 (0.44-8.99) 0.37 p=0.008, ’=74%
B*2705 14 331/1900 242/831 0.59 (0.43-0.81) 0.001 p=0.05, P=43% Random
Southerner 10 222/1637 156/652 0.57 (0.38-0.85) 0.006 p=0.02, P=54%
Northerner 4 109/263 86/179 0.67 (0.44-1.03) 0.07 p=0.52, P=0%
B*2706 7 3/1436 18/640 0.13 (0.05-0.37) 0.0001 p=0.87, P=0% Fixed
Southerner 6 2/1318 15/490 0.10 (0.03-0.31) <0.0001 p=0.93, P=0%
Northerner 1 1/118 3/150 0.42 (0.04-4.08) 0.45 -
B*2707 8 9/1370 31/541 0.23 (0.11-0.46) <0.0001 p=021,=28% Fixed
Southerner 6 8/1194 18/375 0.30 (0.14-0.65) 0.002 p=0.19, P=32%
Northerner 2 1/176 13/166 0.09 (0.02-0.55) 0.009 p=0.15, P=52%
B*2708 1 4/58 0/16 2.72(0.14-53.28) 051 - Fixed
B*2710 2 2/158 2/73 0.45 (0.08-2.68) 0.38 p=0.39, P=0% Fixed
Southerner 1 1/130 2/61 0.23 (0.02-2.57) 023 -
Northerner 1 1/28 0/12 1.36 (0.05-35.87) 0.85 -
B*2711 3 5/324 3/181 0.76 (0.18-3.18) 0.70 p=0.40, ’=0% Fixed
Southerner 2 4/265 3/180 0.96 (0.20-4.51) 0.95 p=0.66, P=0%
Northerner 1 1/59 0/1 0.08 (0.00-2.78) 0.16 -
B*2712 1 0/58 1/16 0.09 (0.00-2.28) 0.14 - Fixed
B*2713 2 7/230 0/161 3.41(0.39-29.47) 0.26 p=0.83, P=0% Fixed
Southerner 1 1/172 0/145 2.55 (0.10-62.96) 0.57 -
Northerner 1 6/58 0/16 4.09 (0.22-76.45) 0.35 -
B*2715 2 7/561 0/206 2.69 (0.30-23.91) 0.37 p=0.81, P=0% Fixed
B*2720 1 0/108 1/132 0.40 (0.02-10.02) 0.58 - Fixed
B*2724 1 1/111 0/18 0.50 (0.02-12.80) 0.68 - Fixed

AS: ankylosing spondylitis; OR: odds ratios; 95%CI: 95% confidence interval.

tified a positive association between
B*2704 and susceptibility to AS in Han
populations (ORg.,;0, = 2.20, 95%CI =
1.60-3.02, p<0.00001). There were neg-
ative associations of B*2705, B*2706
and B*2707 with susceptibility to AS
in Han populations (ORg.,;0s = 0.59,
95%CI = 0.43-0.81, p=0.001; ORg.,706
= 0.13, 95%CI = 0.05-0.37, p<0.0001;
ORy.p70; = 0.23, 95%CI = 0.11-0.46,
p<0.0001; respectively) (Fig. 2). Nev-
ertheless, B*2702, B*2703, B*2708,
B*2710, B*2711, B*2712, B*2713,
B*2715, B*2720 and B*2724 showed
no association with susceptibility to AS
in Han populations (ORg.,;0, = 0.93,
95%CI = 0.32-2.76, p=0.90; ORy.,;
= 0.55, 95%CI = 0.27-1.13, p=0.10;
ORpipr0 = 2.72, 95%CI1 = 0.14-53.28,
p=0.51; ORg.,7,0=0.45,95%CI = 0.08—
2.68, p=0.38; ORg.yy; = 0.76, 95%CI
= 0.18-3.18, p=0.70; ORy.,;,, = 0.09,
95%CI = 0.00-2.28, p=0.14; ORy.,5

= 3.14, 95%CI = 0.39-29.47, p=0.26;
ORy.p715 = 2.69, 95%CI = 0.30-23.91,
p=0.37; ORy.,7,,=0.40, 95%CI = 0.02—
10.02, p=0.58; ORg.,,,, = 0.50, 95%CI
=0.02-12.80, p=0.68; respectively).

In the subgroup analysis based on ge-
ographic distribution, subjects of all
included studies were divided into the
southerners and northerners of China
due to significantly geographic vari-
ation in Han populations. Results of
subgroup analysis showed that there
was a positive association between
B*2704 and susceptibility to AS in
the southerners of China (OR=2.25,
95%Cl=1.66-3.04, p<0.00001), but not
in the northerners (OR = 1.99, 95%CI
= 0.44-8.99, p=0.37). Negative asso-
ciations between B*2705, B*2706 and
susceptibility to AS were determined in
the southerners of China (OR = 0.57,
95%CI = 0.38-0.85, p=0.006; OR =
0.10, 95%CI = 0.03-0.31, p<0.0001;
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respectively) but also not in the north-
erners (OR =0.67,95%CI = 0.44-1.03,
p=0.07; OR = 042, 95%CI = 0.04-
4.08, p=0.45; respectively). In addi-
tion, results showed obviously nega-
tive associations between B*2707 and
susceptibility to AS both in the south-
erners and northerners of China (OR =
0.30,95%CI = 0.14-0.66, p=0.003; OR
= 0.09, 95%CI = 0.03-0.55, p=0.009;
respectively). Similarly, no associa-
tion has been found between B*2702,
B*2703, B*2708, B*2710, B*2711,
B*2712, B*2713, B*2715, B*2720,
B*2724 and susceptibility to AS both
in the southerners and northerners of
China.

Sensitivity analysis was performed by
sequential omission of individual stud-
ies. The significance of pooled OR in
all individuals analyses and subgroup
analyses was not influenced excessive-
ly by omitting any single study.



(a) B*2704 _ _
AS cases Controls Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% Cl Year M-H, Random, 95% CI
Chou 2002 7 82 40 47 4.9% 2.69[0.80,9.03] 2002 N
Cui 2003 39 58 1 16 2.0% 30.79[3.78,250.73] 2003 —_—
Ma 2006 95 111 14 18 47% 215[0.62,7.54] 2006 i B
Sun 2006 15 28 8 12 389% 0.58[0.14, 2.37] 2006 A T
Yu 2006 116 160 24 50 10.0% 2.86[1.48, 5.49] 2006 —
Hou 2007 309 314 g5 71 4.9% 5.70[1.69,19.26] 2007
Chen-2 2007 86 108 94 132 10.7% 1.58 [0.87, 2.88] 2007 =
YU 2007 23 59 1 1 0.9% 0.21[0.01,5.49] 2007 +
Chen-1 2007 48 59 20 24 4.7% 0.87 [0.25, 3.07] 2007 - T
¥u 2007 72 118 60 150 12.2% 2.35[1.43,3.85] 2007 G
Liu 2004 105 130 38 61 9.7% 2.54[1.28,5.00] 2004 e
Zhou 2009 21 43 13 30 FA% 1.02[0.41,2.565] 2009 -1
Mou 2010 395 453 47 T4 11.5% 3.91[2.26,6.77] 2010 ==
Liu 2010 119 172 78 145 127% 1.93[1.22,3.08] 2010 -
Total (95% CIy 1900 831 100.0% 2.20[1.60, 3.02] *
Total events 1523 503
Heterogeneity: Tau®= 0.15; Chi*= 25.29, df= 13 (P = 0.02); F= 49% 0 o1 051 150 100’
Testfor overall effect Z=4.86 (P < 0.00001) .Risk deéreased Risk incr y
(b) B*2705 _ _
AS cases Controls Odds Ratio Odds Ratio
Study or Subyrou Events Total Events Total \Weight M-H. Random,95% Cl Year M-H, Random, 95% CI
Chou 2002 5 82 747 50% 0.37[0.11,1.24] 2002 B
Cui 2003 18 58 8 16 55% 0.45[0.15,1.39] 2003 —_—
Yu 2006 38 160 22 50 10.3% 0.40[0.20,0.77] 2006 =
Sun 2006 10 28 4 12 3.9% 1.11[0.27, 463] 20086 - 1
Ma 2006 12 111 1 18 2.0% 2.06[0.25,16.89] 2006 —
¥u 2007 46 118 74 150 13.2% 0.66 [0.40,1.07] 2007 ™
Yu 2007 35 549 0 1 0.9% 4.35[017,111.19] 2007 *
Chen-2 2007 15 108 12 132 8.5% 1.61[0.72, 3.61] 2007 T
Chen-1 2007 11 59 4 24 4T% 1.15[0.33,4.03] 2007 I
Hou 2007 4 34 4 M 3.9% 0.22[0.05, 0.89] 2007 _—
Zhou 2009 23 43 15 30 7.3% 0.92[0.37,2.29] 2008 - B
Liu 2009 24 130 21 61 10.0% 0.43[0.22, 0.86] 2009 S
Mou 2010 49 453 22 74 117% 0.29[0.16,051] 2010 e
Liu 2010 41 172 48 145 131% 0.63[0.29,1.04] 2010 ™
Total (95% Cl) 1900 831 100.0% 0.59 [0.43, 0.81] ‘
Total events a3 242
Heterogeneity: Tau®= 0.13; Chi*= 22.67, df= 13 (P = 0.05); F= 43% Iu o1 D=1 1’0 mui
Testfor overall effect 2= 2.27 (P=0.001) 'Risk deéreased Risk incr i
(c) B*2706 _ )
AS cases Controls Odds Ratio Odds Ratio
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Fig. 2. Association of B*2704
(a), B*2705 (b), B*2706 (c)
and B*2707 (d) with suscepti-
bility to AS in Han population.
The squares and horizontal lines
correspond to the study-specific
OR and 95%CI. The area of the

squares reflects the study specific
weight (inverse of the variance).
The diamond represents the sum-
mary OR and 95%CI.
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Begg's funnel plot
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Fig. 3. Begg’s funnel
plot and Egger’s test of
publication bias for the
association  between
B*2704 and suscepti-
bility to AS (Egger’s
regression test: 1=—0.39,
p=0.70,95%Cl=-2.27-
1.58).

0 05 10
: SE(LogOR)

Heterogeneity and publication bias
Significant heterogeneity (Pygerogeneity<0-1
or I’>50%) between studies was ob-
served in B*2704 and B*2705, but no
heterogeneity was found in other HLA-
B*27 polymorphisms. Therefore, the
random effects model was used to pool
the result. Publication bias of the liter-
atures was accessed by Begg’s funnel
plot and Egger’s test. The publication
bias of the meta-analysis on the asso-
ciation between HLA-B*27 polymor-
phisms and susceptibility to AS was
detected by the funnel plot on B*2704.
The graphical funnel plots of 14 studies
appeared to be symmetrical, we found
no evidence of publication bias (Egg-
er’s regression test: r = -0.39, p=0.70,
95%CI = -2.27-1.58) (Fig. 3).

Discussion

AS is the prototypic seronegative
spondyloarthropathy, characterised by
chronic inflammatory condition of the
spine and sacroiliac joints (29). This
has been supported by many studies
which showed that susceptibility to AS
is >90% hereditary (8-9, 17). In Han
populations, the pooled prevalence of
AS is not very different, and has been
reported to be around 0.2~0.4% (30).
Genetic factors are clearly attributed
to the susceptibility of AS (24). The
HLA-B*27 proved to be the very use-
ful marker for diagnosing AS, which
contributes about half of genetic risk
(32, 33). With an ever-increasing
number of HLA-B*27 alleles being
discovered using DNA methodologies,
it is becoming imperative to establish
association of each individual allele

with AS and its biological functions
and characteristics in connection to the
disease (31). Ever-increasing numbers
of HLA-B*27 alleles were found, and
these differences of the nucleotide af-
fected the peptide-presenting specifi-
city, which is now considered a factor
in the pathogenesis of AS (24).

Although there are many research stud-
ies have evaluated the association of
HLA-B*27 polymorphisms with AS
risk in Han populations. However, the
results are controversial. Our meta-
analysis quantitatively assessed the
association between HLA-B*27 poly-
morphisms with susceptibility to AS
in Han populations. Finally, 14 case-
control studies with a total of 1900 AS
cases and 831 healthy controls were
included and assessed. In this meta-
analysis, 14 HLA-B*27 polymor-
phisms were addressed and evaluated:
B*2702~B*2708, B*2710~B*2713,
B*2715, B*2720 and B*2724. B*2704
and B*2705 were the most common
polymorphisms, and next were B*¥2706
and B*2707. Meta-analysis results
showed that there was a positive as-
sociation between B*2704 and sus-
ceptibility to AS in Han populations,
which indicated that B*¥2704 may be
a potential risk factor for AS in Han
populations. However, unlike what has
been shown for previous association,
B*2705, B*2706 and B*2707 showed
negative associations with susceptibil-
ity to AS in Han populations. There-
fore, B*2705, B*2706 and B*2707
might be potential protective factors
for AS in Han populations. Unfortu-
nately, no association has been found
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between B*2702, B*2703, B*2708,
B*2710, B*2711, B*2712, B*2713,
B*2715, B*2720, B*2724 and suscep-
tibility to AS in Han populations. In the
subgroup analysis by geographic dis-
tribution, results showed that B*2704
might be a potential risk factor for AS
in the southerners of China but not in
the northerners. In addition, results
also demonstrated that B*2705 and
B*2706 might be potential protective
factors for AS in the southerners but
not in the northerners. However, results
showed that B*¥2707 might be a poten-
tial protective factor for AS both in the
southerners and northerners of China.
Obvious heterogeneity between studies
were found, suggesting a possible role
of geographic differences in genetic
backgrounds and the environment they
lived in. No evidence showed publica-
tion bias in this meta-analysis.

There were some limitations in our
meta-analysis. First, because of incom-
plete raw data or publication limita-
tions, some relevant studies could not
be included in our analysis. Secondly,
we were not able to address the sources
of heterogeneity existed among studies
for each polymorphism. However, we
could not to perform further subgroup
stratifications analysis for the limited
number of published studies. Thirdly,
the lack of genotype frequency infor-
mation provided by some published
studies did not allow the estimation of
the best genetic model of inheritance to
follow. Although we actively contacted
with the authors, they did not provide a
comprehensive set of data. In addition,
the small sample size available was not
ideal for detecting small genetic effects.
Finally, our systematic review was
based on unadjusted data, as the geno-
type information stratified for the main
confounding variables was not avail-
able in the original papers and also the
confounding factors addressed across
the different studies were variable.

In conclusion, our meta-analysis of 14
case—control studies demonstrated that
B*2704 might be a potential risk factor
and B*2705, B*2706, B*2707 might
be potential protective factors for AS
in Han populations, especially in the
southerners of China. As few studies
are available in this field and current
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evidence remains limited. Therefore, it
should be emphasised the necessity to
conduct large studies with an adequate
methodological quality, properly con-
trolling for possible confounds in order
to obtain valid results.
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