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Abstract. - OBJECTIVE: Previous stud-
ies have indicated that pB2-adrenergic recep-
tor (ADRB2) genetic polymorphism is related
to the risk of asthma, but the results still have
some controversy and uncertainty. To this end,
the meta-analysis was performed, including all
studies that can be used to assess the correla-
tion between ADRB2 polymorphism and asth-
ma susceptibility.

MATERIALS AND METHODS: The related
papers on ADRB2 polymorphisms and asthma
were systematically reviewed in databases of
PubMed, EMBASE, Cochrane Library, and Wan-
Fang, Odds ratios (ORs) and corresponding 95%
confidence intervals (95% Cls) were measured.
The sensitivity analysis and publication bias
were evaluated to investigate the correlation.

RESULTS: This meta-analysis included 57 pa-
pers in total involving 11,157 cases and 12,281
controls. Results illustrated that the C79G vari-
ant genotypes owned a reduced effect on asth-
ma susceptibility (G vs. C: OR=0.94, p=0.037).
In the age stratification analysis, C79G polymor-
phism owned a reduced effect on asthma risk
for children (GG vs. CC: OR=0.69, p=0.002; GG
vs. CC+CG: OR=0.65, p<0.001). Furthermore, in
the ethnic stratification analysis, the C79G vari-
ant genotypes also owned a reduced effect on
asthma in Asians (GG vs. CC: OR=0.80, p=0.027;
GG vs. CC+CG: OR=0.81, p=0.02). Besides, for
A46G polymorphism, the ethnic stratification
analysis demonstrated that the A46G variant
owned an increased effect on asthma suscep-
tibility among Caucasians (G vs. A: OR=1.15,
p=0.043). For C491T polymorphism, a consider-
able reduced effect was found between C491T
and asthma susceptibility for children (CT vs.
CC: OR=0.70, p=0.03). In the ethnic stratification
analysis, the effect was also considerable in the
Caucasian subjects.

CONCLUSIONS: The present meta-analysis
demonstrated that C79G and C491T polymor-
phism may be a defensive factor for asthma,
while A46G polymorphism may be a risk factor
for asthma among the Caucasian population.
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OR, odds ratios; CI, confidence intervals; ADRB2,
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tion; RFLP, restriction fragment length polymorphism;
F, fixed-effects model; R, random-effects model.

Introduction

As a common chronic inflammatory respirato-
ry disease, asthma is characterized by the chronic
airway hyper-responsiveness and intermittent air-
flow obstruction, leading to wheezing, chest tight-
ness and shortness of breath'. In recent decades,
the number of asthma patients has increased
worldwide, placing heavy financial burdens to the
family and society?’. In etiology, environmental
factors such as allergens, genetic variation, and
air pollution, are interacted with various suscep-
tibility genes, contributing to asthma diseases®.
So, far more than 100 candidate genes and single
nucleotide polymorphism are reported to be asso-
ciated with asthma®*.

As the superfamily members of G protein-cou-
pled receptors, 2-Adrenergic receptors (ADRB2)
mediate the catecholamine-induced activation of
the adenylate cyclase signaling cascade, which
is a considerable mechanism in smooth muscle
relaxation’. B2-Adrenergic receptors agonists are
adopted as the premiere bronchodilator therapy
to asthma because the activated ADRB2 leads to
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the enlargement of small airways. Chromosome
5q31-q32, which is mapped to ADRB2 receptor in
the gene encoding, is considered to carry an asth-
ma susceptibility, atopic or bronchial hyper-re-
sponsiveness locus®!°.

Although previous research on the correla-
tion between the A46G, C79G, and C491T of the
ADRB2 gene and asthma susceptibility has been
studied, results are controvertible and inconclu-
sive!"7, Tt is hypothesized that inconsistent findings
may have resulted from either insufficient sample
size in a single study or genetic heterogeneity of
ADRB2 genetic variants in different populations.
Hence, a comprehensive meta-analysis was carried
out through all the available studies to investigate
the correlation between ADRB2 genetic polymor-
phisms and asthma susceptibility, concentrating on
A46G, C79G, and C491T polymorphism.

Materials and Methods

Search Strategy

The literature search has been conducted in
EMBASE, PubMed, Cochrane Library, and Wan-
Fang until August 2018. Keywords in electronic
searches include terms of “asthma” or “allergic”
or “atopy”, “polymorphism*” or “variant®”’ or
“mutation”, “ADRB2” or “B2-AR” or “B2-adren-
ergic receptor”. In addition, this analysis only fo-
cused on studies written in Chinese and English.

Exclusion and Inclusion Standards

Titles and abstracts were examined by two
authors to identify the relevance in these stud-
ies. If case-control studies have been published
in accordance with the following requirements,
they have been involved in this meta-analysis: (1)
case-control studies on human beings; (2) there
are sufficient data for the evaluation of odds ra-
tios (ORs) and 95% confidence interval (CI), and
p-value; (3) the correlation between asthma sus-
ceptibility and ADRB2 genetic variants (A46G,
C79G, and C49I1T) is accessed. Furthermore, (1)
duplication of published articles; (2) review arti-
cles, letters, and case reports; (3) studies on case
groups only, were exclusive in this meta-analysis.

Data Extraction

Data from all available studies were carefully
concluded by two independent investigators. The
data included the following items: (1) frequency
of controls and cases, involved genes and HWE
status in controls; (2) detailed information about

the published papers, including the publication
date, the first author name, age group of the case,
country, and ethnicity. If there was a divergence
between two investigators, the issue was dis-
cussed to reach an agreement.

Statistical Analysis

The correlation strength between asthma sus-
ceptibility and ADRB2 genetic variants (A46G,
C79G, and C491T) was evaluated by ORs with 95%
CI. Stratified analyses were performed based on eth-
nicity, and age group in cases. The pooled ORs were
measured for the following models, namely allelic,
dominant, homozygote, recessive, and heterozy-
gote. The O-test and P statistics were adopted for the
quantification of statistical heterogeneity. The ran-
dom-effect framework was performed if there was
a significant heterogeneity (p<0.05 or >50%)'3; or,
the fixed effects framework was utilized”. The sta-
bility of the results was evaluated in the sensitivity
analysis by eliminating each eligible study every
time. Egger’s and Begg’s tests (p<0.05 was consid-
ered significant) were also involved to evaluate the
potential publication bias. STATA 15.0 (StataCorp
LP, College Station, TX, USA) was used to conduct
all the analyses. p<0.05 in the two-tail test suggested
that the difference had statistical significance.

Results

Collection of Qualified Studies

Figure 1 reveals the process of the qualified study
collection. Based on the mentioned searching meth-
od, 1056 potential publications were identified from
the initial search through PubMed, EMBASE, Co-
chrane Library, and Wanfang Databases. After re-
moving duplicate papers, titles and abstracts of the
remained papers were evaluated based on exclusion
and inclusion standards. Finally, 163 studies were
left for the following research. With the exclusion of
ineligible studies, 57 case-control studies were read,
involving 11,157 cases and 12,281 controls!! 4162070,
The distribution of the ADRB2 gene polymorphism
(A46G, C79G, and C491T) in control was inconsis-
tent with HWE in three studies*®*8”!, The characteris-
tics of each study are shown in Table 1.

Correlation of A46G Polymorphism
With Asthma Risk

A meta-analysis of the A46G polymorphism
comprised 55 studies with 10,621 asthma pa-
tients and 12,106 controls. In the overall analysis,
no considerable correlation was proved between
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Figure 1. Flow chart of study
selection in this meta-analysis.
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asthma susceptibility and the A46G polymor-
phism. In the age stratification analysis, no con-
siderable correlation was discovered between the
A46G polymorphism and asthma susceptibility
under any model. While in the ethnic stratifica-
tion analysis, a statistically considerable correla-
tion was proved in Caucasians (G vs. A: OR=1.15,
p=0.043), as shown in Table II and Figure 2.

Correlation of C79G Polymorphism
With Asthma Risk

Totally, 44 studies with 7800 asthma patients
and 9214 control subjects were involved to evalu-
ate the correlation between asthma susceptibility
and C79G genetic polymorphism. A statistically
considerable correlation was detected between
C79G and asthma susceptibility in the allelic
model (G vs. C: OR=0.94, p=0.037). The subgroup
analysis of age demonstrated that there was a con-
siderable reduced asthma risk for children (GG
vs. CC: OR=0.70, 95% CI=0.55-0.90, p=0.005;
GG vs. CC+CG: OR=0.65, 95% CI=0.52-0.82,
p<0.001), as shown in Figures 3 and 4. To fur-
ther assess the correlation between the C79G and
asthma risk, an ethnic subgroup analysis was

conducted. C79G polymorphism owned a sig-
nificantly reduced effect on asthma susceptibility
in Asians (GG vs. CC: OR=0.80, 95% CI=0.66-
0.98, p=0.027, GG vs. CC+CG: OR=0.80, 95%
CI=0.66-0.97, p=0.02), as shown in Figures 5 and
6. Results are shown in Table III.

Correlation of C491T Polymorphism
With Asthma Risk

The correlation between the C491T polymor-
phism and asthma susceptibility was measured in
eight studies containing 2038 asthma patients and
3634 control subjects. No considerable correlation
was observed between the C491T polymorphism
and asthma susceptibility in any comparison of
genetic models in the population, as shown in Ta-
ble IV. The age stratification analysis suggested
that a considerable correlation existed between
C491T polymorphism and asthma susceptibility
for children (CT vs. CC: OR=0.67, 95% CI=0.51-
0.89, p=0.005). Besides, the ethnic stratification
analysis revealed that, in Caucasian subjects, a
statistically considerable correlation of C491T and
asthma risk existed in heterozygous models (CT
vs. CC: OR=0.52, 95% CI1=0.29-0.94, p=0.03).
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Figure 2. Forest plot on the association between the A46G polymorphism and asthma susceptibility in Caucasians.
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Akkary (2012) - - 0.52{0.13,2.02) 119
Wang (2001) +» $ 1.05(006,1694) 020
Chiang (2012) r * $  213(0.27,1682) 033
Cui (2007) u + 225(065,7.77) 073
Feng (2004 +—e 1.50(0.40, 5.64) 076
Gao (2002} - - P 254(0.25,25.45) 021
Kotan (1999) : (Excluded) 000
Subtotal (I-squared = 0.0%, p = 0.459) < 1.03(0.87,1.21) 57.57
. I
Mixed !
Saadi (2013) —IL—O_ 159 (0.60, 4.20) 137
Telleria (2005) —_—f 1.11 {045, 2.75) 183
Hakonarson (2001) —r— 0.79 (046, 1.35) 6.19
Shachor (2003) *> 071 (0.20, 2.50) 123
Gao (2000} <o 120(0.36,3.97) 099
Subtotal (I-squared = 0.0%, p = 0.734 < - 0.96 (0,66, 1.40) 161
Overall (I-squared = 0.0%, p = 0510) é 0.92 (081, 1.05) 100.00
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Figure 3. Forest plot on the association between the C79G polymorphism and asthma susceptibility stratified by age group

in the co-dominant model.

Sensitivity Analysis and Publication Bias
Sensitivity analysis was performed by exclud-
ing any study in sequence. The results showed that
these conclusions were accurate and reliable in all
genetic models when removing studies that deviat-
ed from HWE, as shown in Figure 7. The potential

bias of the publication was examined by Begg’s
and Egger’s test’>”. As shown in Figure 8, the
symmetrical shape of the funnel plot indicated that
the publication bias was excluded in any genetic
model, except for the co-dominant model of A46G
polymorphism. Results are shown in Table II-IV.
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Study %
0 OR (95% C1) Weight
children |
Alghobashy (2018) >— 0.73(0.20, 2.73) 086
Tatarskyy (2011) —:-o— 1.16{0.52, 2.55) 198
Tian (2016) * T 034007, 1.68) 1.0
Wang (2009) — 063(0.21,1.89) 143
Chan (2008) e 0.50{0.26, 0.96) 425
Szczepankiewicz (2009) —0—'L- 065 (0,36, 1.18) 467
Uin (2003) € + ! 0.28(0.01, 7.08) 028
Al-Rubaish (2011) - *> 1.70(0.51, 5.59) 072
Isaza (2012) 1.01 {0.26, 3.84) 073
Guo (2016) —_— 0.59{0.35, 0.98) 667
Karam (2013) _Ib_ 098(0.37, 2.59) 1.4
Xie (2008) *> T 0.44{0.11,1.78) 109
Zhang (2008) ——— 0.45 (0.23,0.88) 40
Liao (2001) . g 064 (0.19, 209) 127
Yang (2012) - +~— »  0.74(003,18.54) 0.14
Leung (2002) : (Excluded) 0,00
Subtotal (I=squared = 0.0%, p = 0.846) <, 065 (0,52, 0.82) 3053
s 1
aduk |
Liu (2014) -~ 0.56(0.14, 2.25) 096
Larocca (2013) + 1.05({0.43, 260) 158
Chung (2014) ".'J 1.11{0.89,1.38) 25.77
Almomani (2016) _— 052{0.25,1.09) 352
Uanes (2009) - * 233(0.74, 7.28) 0.78
Shah (2015) :: 082{0.18,3.74) 064
Santillan (2003) —'._ 106 (047, 240) 190
Qiu {2010) aas 082(0.19, 2.48) on
Ye (2010) > P 314(0.19, 5063) 008
Fu(2011) —_—— 1.25 (066, 2.39) 282
Reihsaus (1993) —_—— 0.77{0.32, 1.83) 201
Holloway (2000) —_—— 0.85 (044, 1.63) 335
Birbian (2012) + 093(0.59,1.47) 664
Petrovic-Stanojevic (2014) —_—— 0.51(0.25, 1.06) 333
Akkary (2012) —e 1.15(041,3.21) 117
Wang (2001) : 1 P 1.06(007,17.18) 017
Chiang (2012) r + $  245(031,1931) 027
Cui (2007) ' * 200 (0,58, 6.85) 066
Feng (2004} —~+—o 1.37 (0,40, 4.68) 078
Gao (2002) - -+ $  234(0.24,2282) 019
Kotani (1999) X {Excluded) 0,00
Subtotal (I-squared = 0.0%, p = 0,748) ‘> 1.02{0.88,1.19) 5732
. I
Mixed !
Saadi (2013) —_—— 1.78 {068, 4.64) m
Telleria (2005) — 0.76{0.33,1.73) wm
Hakonarson (2001) j— 091 (0.58, 1.43) 680
Shachor (2003) * 0.76 (0.2, 2.56) 106
Gao (2000} —& 1.17(0.38, 2.56) 097
Subtotal (I-squared = 0.0%, p = 0.699) <> 097 (0,70, 1.35) 1215
Overall (I-squared = 0.0%, p = 0.612) é 0.90 (0.80, 1.02) 100,00
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Figure 4. Forest plot on the association between the C79G polymorphism and asthma susceptibility stratified by age group

in the recessive model.ww

Discussion

Asthma is a common allergic respiratory dis-
ease caused by an intricate interplay of genetic
and environmental factors. Several high-risk en-
vironmental factors have been recognized, and
it has also ben found that several genes are cor-

related with pathological regulation of asthma™™.
ADRB2, which encodes the 2-adrenergic recep-
tor, is a possible risk gene for asthma. This receptor
lives in airway smooth muscle cells, resulting in
the bronchiectasis caused by interactions between
the receptor and the complete set of molecules such
as hormones and small molecule compounds”’.
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Study %
) OR (95% CI) welght
Caucasians :|
Alghobashy (2018 * — 0.61{0.15,2.44) 1.09
Chung (2014 - 1.22(0.95, 1.56) 2450
Telleria (2005) —:L-._— — 1.11{0.45, 2.75) 1.98
Hakonarson (2001) —— 0.79(0.46,1.35) 670
Llanes (2009) - - 2.20{0.67,7.23) 092
Santillan (2003) —_— 0.85{0.37,1.93) 279
Reihsaus (1993) 0.98(0.35,2.77) 159
Szczepankiewicz (2009} - 0.84 {0.42, 1.69) 382
Binaei (2003) — 0.78 (0.16, 3.70) 085
Holloway (2000) B — 1.05(0.51,2.18) 3.16
Akkary (2012) + A 0.52(0.13,2.02) 128
Karam (2013) _|'._ 1.16{043,3.18) 1.55
Subtotal (I-squared = 0.0%, p = 0.84§ < 1.07 {0.89, 1.28) 50.24
]
Aslans :
Liu(2014) * - 0.52(0.13,2.09) 129
Saadi (2013) _—— 1.59 (0.60, 4.20) 148
Almomani (2016} —_—————+ 053{0.25,1.13) 429
Shah (2015) - 0.89 (0.19, 4.08) 078
Shachor (2003) >— 0.71(0.20, 2.50) 133
Munakata (2006} + » 6.57(0.26,164.86) 0.07
Qiu (2010} g . 0.82(0.19,3.47) 092
Ye (2010) - - > 3.01(0.19,4861) o
Fu(2011) ——— 1.29{0.67, 2.48) 353
Tian (2016) < 0.31(0.06, 1.56) 136
Wang (2009) *— 0.66(0.22, 1.98) 1.80
Chan (2008) —_—— 0.52(0.27, 1.00) 535
Lin {2003) < + . 0.28(0.01, 6.95) 036
Al-Rubaish (2011) - . 1.71{0.50,5.78) 0.8
Birbian (2012) — 0.84(0.53,135) 840
Wang (2001) - » 1.05(0.06,16.94) 022
Guo (2016) —_— 0.63(0.37,1.07) 7.79
Chiang (2012) - * P 213(0.27,1682) 036
Cui (2007) : < 2.25(0.65,7.77) 0.79
Feng (2004) —e 1.50 (0.40, 5.64) 0.82
Gao (2002) * P 254(0.25,2545) 023
Xie (2008) - : 045(0.11,1.82) 139
Zhang (2008 —— 0.36(0.14,091) 3.49
Liao (2001} - 0.67 (0.20, 2.27) 1.48
Gao (2000) —+—& 1.20{0.36, 3.97) 1.08
Yang (2012) <€ :: » 0.86(0.03,2138) 017
Kotani (1999) . (Excluded) 0.00
Leung (2002) I {Excluded) 0.00
Subtotal (I-squared = 0.0%, p=0.557 <>I 0.80 (0.66, 0.98) 49.76
Overall (I=squared = 0.0%, p = 0.608) ¢P 0.93(0.82,1.07) 100.00
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Figure 5. Forest plot on the association between the C79G polymorphism and asthma susceptibility stratified by ethnicity in

the co-dominant model.

Previous studies'"”” have indicated that ADRB2
genetic polymorphism is correlated with asthma
susceptibility, but the results were still debatable
and controversial. To resolve the contradictory
findings, this meta-analysis was conducted to pre-
cisely investigate the correlation between asthma
susceptibility and the ADRB2 genetic polymor-
phism.

In the current meta-analysis, 57 case-control
studies of 11,157 cases and 12,281 controls were
systematically adopted to assess the correlation
between the A46G, C79G, and C491T polymor-
phisms in the ADRB2 gene and asthma sus-
ceptibility. By the combined results, A46G, and
C491T have not been shown to be correlated with
asthma risk in the entire population. In the eth-
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Study %
D OR (95% Cl) Weight
Caucasians : |
Alghobashy (2018 L 0.73{0.20, 2.73) 093
Chung (2014 —— 1.11(0.89,1.38) 2766
Tellerla (2005) —_—— 0.76 (0.33,1.73) 237
Hakonarson (2001) —-’:— 0.91(0.58, 1.43) 7.30
Uanes (2009) - * 2.33(0.74,7.28) 084
Santillan (2003) _!'L_ 1.06 {047, 2.40) 203
Reihsaus (1993) ——— 0.77{0.32, 1.83) 215
Szczepankiewicz (2009) -~ 0.65 {0.36, 1.18) 501
8inael (2003) > 0.68(0.15,3.18) 081
Holloway (2000) —_— 0.85 (0.4, 1.63) 359
Akkary (2012) - 1.15{0.41,321) 126
Karam (2013) — 0.98 (0.37, 2.59) 151
Subtotal (I-squared = 0.0%, p = 0.823 < 1.00{0.85, 1.17) 5545
1
Asians :
Liu{(2014) — 0.56{0.14,2.25) 1.03
Saadi (2013) _— 1.78{0.68, 4.64) 119
Almomani (2016} —— 0.52{0.25, 1.09) 377
Shah (2015) - 0.82 (0.18,3.74) 0.68
Shachor (2003) > 0.76(0.22, 2.56) 114
Munakata (2006} ° $ 6.63(0.26, 165.80) 0.06
Qiu (2010) + 0.82{0.19, 3.48) 0.77
Ye (2010) - + » 3.14(0.19,5063) 0.09
Fu(2011) e S 1.25 {0.66, 2.39) 3.03
Tian (2016) - - 0.34 (0.07, 1.68) 1.00
Wang (2009) * : 0.63{0.21,1.89) 153
Chan (2008) e 0.50 (0.26, 0.96) 457
Lin {2003} < - - 0.28{0.01, 7.08) 030
Al-Rubaish (2011) - - 1.70{0.51,5.59) 077
Birbian (2012) —, 0.93(0.59,1.47) 713
Wang (2001) o » 1.06(0.07,17.18) 018
Guo (2016) —_— 0.59(0.35, 0.98) 7.16
Chiang (2012} - - > 245(0.31,19.31) 029
Cui 2007) : - 2.00(0.58, 6.85) 0.70
Feng (2004) - 1.37 {0.40, 4.68) 084
Gao (2002) + » 234(0.24,2282) 0.20
Xie (2008) * : 0.44(0.11,1.78) 117
Zhang (2008 —_— 0.45 (0.23,0.88) 431
Liao (2001) - 0.64 {019, 2.09) 136
Gao (2000) — 1.17(0.38, 3.56) 1.04
Yang (2012) < - » 0.74(0.03,1854) 0.15
Kotani (1999) . (Excluded) 0.00
Leung (2002) i (Excluded) 0.00
Subtotal (I-squared = 0.0%, p = 0.481) <>| 0.80 (0,66, 0.97) 4455
Overall (l-squared = 0.0%, p = 0.580) &S 0.91(0.81,1.03) 100,00
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Figure 6. Forest plot on the association between the C79G polymorphism and asthma susceptibility stratified by ethnicity in

the recessive model.

nic stratification analysis, an increased asthma
susceptibility was only observed with the A46G
polymorphism in Caucasians, and the defensive
effect of C491T polymorphism was also detected
in Caucasians. In the age stratification analysis, a
defensive effect was only observed in the C491T
polymorphism for adult and only in the co-dom-
inant model. As for the C79G polymorphism, a

statistically considerable correlation was detected
in the whole population in the allelic model. The
ethnic stratification analysis indicated that there
was a defensive effect of C79G polymorphism on
asthma risk in Asians. Similarly, a defensive ef-
fect from the C79G polymorphism was detected
for children in the comparison between co-domi-
nant and recessive models.
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Figure 7. Sensitivity anal-
ysis for the influences of
the A46G polymorphism
and asthma susceptibility
under the allele model.
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Several meta-analyses have explored the cor-
relation between the ADRB2 polymorphisms
and asthma susceptibility. In 2004, the first me-
ta-analysis was conducted to assess the correla-
tion between the two polymorphisms (A46G and
C79G) and asthma susceptibility by Migita et al’®.
It was reported that these two common polymor-
phisms do not contribute to the risk of asthma’®.
However, this conclusion is contradictory to the
findings in the current study. A larger systemat-
ic meta-analysis was conducted to investigate the
correlation between the ADRB2 polymorphisms
(A46G and C79G) and asthma susceptibility by
Xie et al”. According to their work, A46G and
C79G are probably risk factors for asthma in
Asians and adults, respectively. This conclusion
is in contrast with the conclusion of the ethnic
or age stratification analyses, in which the A46G
polymorphism may increase asthma susceptibil-
ity in Caucasians and the C79G polymorphism
may have a defensive effect on the asthma risk
in Asians and Children. The latest meta-analysis
by Khan et al'> demonstrated that the A46G and
C79G polymorphism in the ADRB2 gene does
not contribute to the risk for asthma. This result is
contradictory with the results of this study.

However, there are some limitations in this
meta-analysis. Firstly, the majority populations
included in the present study are of Asian eth-
nicity. Future research needs more people of dif-
ferent races. Secondly, publication bias should be
considered. There was almost no publication bias
in any genetic model, except for the co-dominant
model of A46G polymorphism. Finally, although
relevant published articles in other languages
were not considered, a language bias might have
occurred in this meta-analysis, because it contains
only Chinese and English language literature.

Conclusions

We found that the C79G polymorphism may
have a defensive effect on asthma risk for Asians
and children, the C491T polymorphism may have
a defensive factor against asthma in Caucasians
and adults. Additionally, the A46G polymorphism
is a risk factor for asthma in Caucasians. To fur-
ther validate the potential function of ADRB2 ge-
netic variation in asthma risk, further large-scale
multi-center studies were needed with large sam-
ple sizes and well-designed methods.
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Figure 8. Funnel plot of
publication biases on the as-
sociation between the A46G
polymorphism and asthma
susceptibility under the al-
lele model.

log[OR]
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Begg's funnel plot with pseudo 95% confidence limits
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