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B2 B FRRE=REZ AR A A46G #1 C79G &5t 5
2R EEMERARERNESESNT

AHEC, WAL, ERH
(BT RIAT X R BB AL, 1 200241)

HE E] BE: WITR2 IR Z A2 K JL [N (ADRB2)A46G, C79GZ A 5518 1 BH ZE 7 Jili < 9 (chronic
obstructive pulmonary disease, COPD)E"J*H?&‘EO FHiE: HSCiid K ZPubMed HIEmbase 2K i i 44
BER B -6 RS, PR RevMan SO HEAT — RINLEA & w0, IGORMEH, 95% 1 {5 X
6] (CI), Sk G 5 DL R SURME 20 BT o 38 3 Stata 12,050 PF KGN K e lm . SR i stoky
P OARERIRESE, Hidb, XFTADRB2 A46GH7 4, W1 0374 COPDIFE M1 1344 X% B, T
ADRB2 C79GH &, U1 15644 COPD & H HI1 0264 % IRE . TE MK/ Hrh, VA K2 M
M5 COPDMHA G E L. X TA46GHI A, AWM A D, FERMIEFBERT, KMz
A5 COPDIMAH M A it 2% % X (P=0.006, OR=0.58, 95%CI 0.39~0.85). X T-C79GHi &, 7F
SEYHE 2 v, AE SR B DA TR D R i AR TR R, 38k I A 55 5 COP DA AH Stk (A5 o Jk PRI AR 7Y
P=0.04, OR=1.29, 95%CI 1.02~1.65; BPEFEFFA: P=0.03, OR=1.34, 95%CI 1.02~1.76),
it AT &AW AT ADRB2IE A 1 A46G, c79Gi;2/\1i55c0PDEJE%ﬁ7ﬁjto
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A Meta-analysis on investigating the association of ADRB2
genetic polymorphisms with chronic obstructive
pulmonary disease

FU Min, XIE Weijian, WU Chengming
(Department of Respiration, Wujing Hospital of Minhang District of Shanghai, Shanghai 200241, China)

Abstract Objective: To investigate the relationship between B2-adrenergic receptor (ADRB2) genetic polymorphisms
(A46G and C79G) and chronic obstructive pulmonary disease (COPD). Methods: To find out all the case-
control studies, we conducted a computer retrieval of Medline and Embase databases. The association between
these two polymorphisms and COPD was examined through quantitative analysis by RevMan 5.0 software. The
analysis included the calculation of the pooled odds ratios (ORs) as well as 95% confidence interval (CI), the

evaluation of the between-study heterogeneity and the performance of sensitivity analysis. The Stata 12.0 software
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was performed to assess the publication bias. Results: Finally, 9 eligible articles involving 1 037 cases and 1 134

controls for A46G as well as 1 156 cases and 1 026 controls for C79G were collected. For all subjects, we found

no statistical association between ADRB2 genetic polymorphisms and COPD risk. In the subgroup for Asian,

a significant association was observed between A46G and COPD in the recessive model (P=0.006, OR=0.58,
95%CI 0.39-0.85), and between C79G and COPD in allele comparison and dominant model (allele comparison:
P=0.04, OR=1.29, 95%CI 1.02-1.65; dominant model: P=0.03, OR=1.34, 95%CI 1.02-1.76). Conclusion: Our

meta-analysis provided limited evidence for the genetic association of ADRB2 A46G and C79G polymorphisms

with COPD risk in Asian.
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18 P BH 2E P i 5 % (chronic obstructive
pulmonary disease, COPD)J& &4 N i UL Y Iz
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AN 109%~209% FY W AR 5 45 % i /<GB B ZE ), 201
W% M. COPDJE—Fh st 14 N R 5 BE M
RILFEEM SR W Z R H s, A
W ast A FE IR, R ERF BN AR e 3 AR BRI A
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Collaboration) ¥ ) Ll G 1T 43 BT A4 RevMan
S.OHEAT — RINMEE G & =40 . 5 MR
Bia=0.10KFifrQiG s fF ", HQhKk
P>0.10, K Mantel-Haensze [ & &k L 55 A 1F
AT INA S 84 & 0F s R Z Wk Dersimonian-
LairdFifi AL RN A5 8 3 47 AL OE o AL K & JF K
P BB AR ZKE Y, Ha=0.05KF, I
THEORE . Fc BB G AT 2H 5087, 43 A WA
FEFIRICHN ARE, 20 H A4 WAH A 5 i . OR{H
J9S%CL, MU AT« X B — A7 i 1Y AR AT
58, B M BRI 5T, WS ST 5 S 75 X A
PR ORME A5 . 18 HISTATA 12,0814,
257 BT A STHIR ) B8 8 5 0 I 1 A5 A0 i PR R A
2 dEmH R R R . R HEgger’s4 M ] 9 5
R, Il sk 18, R 54 a=0.0S 7K F- 1T

2 R

2.1 XHKRER

3 2 % B SR e 8 X ADRB2JE A (1) A46G,
C79GZ 45 COPD & i tH PRI 58 (1) STk, %)
A 40 AHOCSCHR . FLh 305 SCEIEAFF A AN
AFRUE, T XF T A% 105 BF 5 16 %) 18 41 36 ] A0 gk 47
B EHWER K, KB H kg I S AR A

HWE, HT7HEBR . 2o s s i /2 A bR o 1) 3C
ik (9TRF5E )22, Horh, %} FADRB2 A46G1 i,
UL 0374 COPD A FI1 13445 X FREE 5 XS
TFADRB2 C79GHz &, HLUEEL 15645 COPD i Fll
10264 % M8 . B AR I B A N L3315
JE A KR T DM R . 1, 202 40 A STk iy S A Il
PR AR JE LA K 4% J7 PR AR A A 10

2.2 RERTADIER

FE2 S AR b b, RIS IR T A A
SCHERR B R, EA AR T, JFRA K
IA46GHIC79GIX 241 55 COPD & s 1 #H 56 1
(R3). )2, FEHMMWER A 530, X T
A46GH i, TERRPESLFBIALT , KRB ARES
COPD KR A A (P=0.006, OR=0.58, 95%CI
0.39~0.85, %3, K1), A4 R E/R: GG
S5 P HE A A AR COPD & i MUK o X F
C79GHi AL, TEUN AR, 75 55 o s A AU L)
K B PERERIR ¥k BLHE A GRE IR B ) N B AR
COPD 1 RS B ik i T 485 77 C A5 o7 6 BT 1 A (S 007
FERFREAL . P=0.04, OR=1.29, 95%CI 1.02~1.65,
#3, K2, BHEEREEAR. P=0.03, OR=1.34,
95%CI 1.02~1.76, #3, K3), BRIz A S
COPDRYAH A G245 .

RINERE LIRERZHEREA46G, C7IGEHMESCOPDEE ABFHEXERANXEHNERER

Table 1 Characteristics of eligible studies considered in the meta-analysis of f2-adrenergic receptor gene A46G and C79G

polymorphisms and COPD
=3 (A Ay X Xof 2 AR WA B HWE SLH 5 v
Broggerg“r[m A46G, C79G 2006 #F&,  Healthy smokers Smokers Yes TagMan PCR
Hegab%[lg] A46G, C79G 2004 HZA  Healthy smokers Smokers Yes TagMan allelic
discrimination
Hegab%m] A46G, C79G 2004 B Healthy smokers Smokers Yes TagMan allelic
discrimination
Ho %5 A46G, C79G 2001 H'E  Healthy population Not mentioned Yes allele-specific PCR
Lz A46G, C79G 2018 ' Healthy smokers Smokers Yes SNaPshot genotyping
Matheson%:[m A46G, C79G 2006 YN  General population Mixed Yes ARMS-PCR
Papatheodorou%[ls] A46G, C79G 2010 A fi Healthy volunteers Smokers Yes Nanogen Nano
Chip® 400
Vacca%[w] A46G 2009 [ Healthy smokers Smokers Yes allele-specific PCR
Zhao%s (4] C79G 2017 e Healthy smokers Smokers Yes TaqMan-labeled

probes
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F2 BMNEXHHHELRE, 28 LIRREZEHEEREA46G, C7TIGEHUNIHMERRMEMERREESRE XH TN
SER
Table 2 Characteristics of studies and the distribution of f2-adrenergic receptor gene A46G and C79G polymorphisms

genotypes and alleles among chronic obstructive pulmonary disease of cases and controls in the meta-analysis

GG(A46G)/ GA(A46G)/ AA(A46G)/ G(A46G)/
HEA G(C79G) %A
fiisi OCHk GG(C79G) GC(C79G) CC(C79G) o

I XPRRZE peIZE XPERZH JRBIZL XPERZE eEIdL XPRRZE eIz xR

A46G  BroggerZ: " 238 239 79 90 121 109 38 40 0.59  0.60
Hegab%:" 88 61 17 18 4 32 29 11 043 056
Hegab %" 106 72 46 23 46 33 14 16 0.65 055
Ho%:P" 65 41 8 7 48 19 9 15 049 040
LiZg™ 200 222 30 53 124 107 46 62 0.46 048
MathesonZg!"”) 39 221 9 98 21 102 9 21 050  0.67
Papatheodorou 111 106 44 45 49 49 18 12 0.62 0.66
%[15]
VaccaZ:l'? 190 172 56 49 93 92 41 31 0.54 0.5
C79G  Brogger%!"¥ 245 244 66 70 130 131 49 43 0.53  0.56
Hegab%!"”! 87 61 0 0 14 4 73 57 008  0.03
Hegab%5:" 106 72 12 4 41 13 53 55 031  0.15
Ho % 65 41 7 7 20 10 38 24 026 029
Lzt 200 222 4 2 58 47 138 173 017 0.1
MathesonZ!"” 83 221 12 53 37 109 34 59 037 049
Papatheodorou 109 106 49 41 43 47 17 18 0.65 0.61
%[15]
Zhao%! 261 239 4 3 53 44 204 192 0.12  0.10
2.3 HBMOWER P=0.03, OR=0.73, 95%CI 0.56~0.96), X} T C79G

WU LENHANFESTER: X T PiaS, TESANFEREEAT, %A LA
A46G, TERRNHEET, 76 BB e 4l & T SRR ORTE
B, EBHegabZE " BFST )G, WFIT 0 SR E AN
ORMEMH A, KBNS 5 COPDH M KM (= 2.4 X RIHEBLER
PERERL . P(RJFPE)=0.28, P=0.005, OR=0.75, X TA46GHi 5, P=0.85; C79GH A%,
95%CI 0.61~0.91; #ifHFHRiA. P(FFit)=o0.10, P=0.15, JFA KIE R M (E4),
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&R 3p2 B LIRBEEFUEHER A46G, C79G S BIEMEMMARA FHHEXMER Meta HHTER
Table 3 Results of the association of f2-adrenergic receptor gene A46G and C79G polymorphisms and chronic obstructive

pulmonary disease in different subgroups under various genetic contrasts

SNP L AR TR ANBE AR Plapn) Gt P(Zkg% ) OR 95% CI
A46G {7 IR JEREN 8 0.01 WAL A5 7 0.35 090  0.73~1.12
(Gvsa) RIAV 3 0.06 LAk 7 A7 0.65 091  0.61~1.37
e 5 0.02 RIS TR 0.47 090  0.68~1.20
i R PR AR AR JSYIN 8 0.002 REAI LA AR Y 0.86 096  0.64~1.46
[(GG+GA) vs AA] R 3 0.004  BEHLENAE A 0.66 124 047~3.29
R 5 0.06 Rt B33 A 0.47 0.85  0.54~1.32
et RL PR AR Y PSR 8 0.08 BEA LA R A 1 0.10 0.79  0.60~1.05
[GG vs (GA+AA)] A% 3 0.95 I 2 25k P A 7 0.006 0.58  0.39~0.85
Y&l 5 0.07 Rt BILAS I A 0.55 090  0.63~1.28
4l TR JEYZN 8 0.02 BEEAT L850 Ry A5 7 0.26 0.78  0.51~1.20
(GGvsAA) Y 3 0.12 ] S A0 A7 0.16 072 045~1.14
el 5 0.02 BEEATL 850 17 A5 7Y 0.45 0.80  0.45~1.43
C79G  SEf LA JEYTS 8 0.0005  BEBLAL B 0.26 118  0.88~1.59
(Gvs©) A7 4 0.34 by i 0.04 129  1.02~1.65
LY el 4 0.0002  BEBLAK DAY 0.69 110 0.69~1.77
S PESE PR A SYIN 8 0.001 SRR R R 0.31 122 0.83~1.78
[(GG+GC) vs CC] 1A% 4 0.36 I R 2 A 0.03 134 1.02~1.76
Y&l 4 0.0004  FHHLAN ALY 0.79 110 0.54~2.25
B L PRI A Y JSYLN 8 0.34 1] 2 455 7 A A 0.94 099  0.76~1.28
[GG vs (GC+CC)] IR 4 0.74 I 25k P A 25 0.55 127 0.58~2.78
Y&l 4 0.77 [ 2 2080 A 2 0.12 0.96  0.73~1.27
alif TR PSR 8 0.07 Bl AL A 0.94 098  0.59~1.63
(GGvsCC) Y 4 0.41 ey g 53] 0.87 107 0.48~237
Y&l 4 0.02 Bl AL R A 7Y 0.91 0.96  0.48~1.92
GG GA+AA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H. Random, 95% CI
Hegab AE -1 2004 17 88 18 61 26.0% 0.57 [0.27, 1.23] —=
Ho LI 2001 8 65 741 125% 0.68 [0.23, 2.05] — T
Li JX 2018 30 200 53 222 61.5% 0.56 [0.34, 0.92] .
Total (95% ClI) 353 324 100.0% 0.58 [0.39, 0.85] <&
Total events 55 78 . . . .
Heterogeneity: Tau? = 0.00; Chi2 = 0.10, df =2 (P = 0.95); I = 0% '0.01 011 1 1'0 100'

Test for overall effect: Z = 2.76 (P = 0.006) GG GA+AA

1 IE3 A\ B¥ P ADRB2E FA46GL = 5 COPD A& fs f X 1 EL 3 (PR M B E AR RY)
Figure 1 Meta-analysis for the association between p2-adrenergic receptor gene A46G polymorphism and chronic obstructive

pulmonary disease comparing the recessive genetic model in the subgroup of the Asians
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G A Odds Ratio Odds Ratio
Study or Subgroup __Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed. 95% CI
Hegab AE -1 2004 14 174 4 122 3.7% 2.58 [0.83, 8.04]
Ho LI 2001 34 130 34 130 21.7% 1.00 [0.58, 1.74]
Li JX 2018 66 400 51 444 34.8% 1.52[1.03, 2.26]
Zhao H 2017 61 522 50 478 39.8% 1.13[0.76, 1.68]
Total (95% Cl) 1226 1174 100.0% 1.29 [1.02, 1.65]
Total events 175 139
Heterogeneity: Chiz = 3.34, df = 3 (P = 0.34); 12 = 10% ’ ’ - ’ ’
Test for overall effect: Z = 2.09 (P = 0.04) 0.01 01 G ! A 10 100

2 I A B¥ P ADRB2E E C79GHL 52 5 COPD & f5 1 K M L 38 (i B 4 A )
Figure 2 Meta-analysis for the association between p2-adrenergic receptor gene C79G polymorphism and chronic obstructive

pulmonary disease in allele comparison in the subgroup of the Asians

GG+GA AA Odds Ratio Odds Ratio

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

Hegab AE -1 2004 14 87 4 61 4.4% 2.73[0.85, 8.75] 7

Ho LI 2001 27 65 27 65 17.5% 1.00 [0.50, 2.01] -

Li JX 2018 62 200 49 222 35.6% 1.59[1.03, 2.45] Bl

Zhao H 2017 57 261 47 239 42.6% 1.14 [0.74, 1.76] -

Total (95% ClI) 613 587 100.0% 1.34[1.02, 1.76] " 4

Total events 160 127 . . . .

Heterogeneity: Chi2 = 3.22, df =3 (P = 0.36); 12 =79 ! ! 1 !

Test fo?over;/ll effect: Z=2.13 (P(= 0.03) ) " 0.01 01 ! 10 100
GG+GA AA

B3 I A B P ADRB2E E C79G{L = 5 COPD R Rt X M b B (B M B EREY)
Figure 3 Meta-analysis for the association between p2-adrenergic receptor gene C79G polymorphism and chronic obstructive

pulmonary disease comparing the dominant genetic model in the subgroup of the Asians

A Begg's funnel plot with pseudo 95% confidence limits B Begg's funnel plot with pseudo 95% confidence limits
0.5 [
s
or -
g = 5
§0 go or ®
-0.5
-1k -1
0 0.1 0.2 0.3 0 0.2 0.4 0.6
s.e. of: logor s.e. of: logor

[El4 Egger’s £k 14 [0 I 1 BY i <L B

Figure 4 Egger’s funnel plots

(A) A46GHL I A NLHE KT 3 (B) CTOGHL I F L HE R A A6 L

(A) Egger’s funnel plot for allele comparison of the A46G polymorphism; (B) Egger’s funnel plot for allele comparison of the C79G

polymorphism.
3 it il ELARE I 22 AR, PiEH%, B

AR . BT AN R B, %F FE Py ST
E N4 T ADRB2IE [HA46G, C79GH A5 FHEFT Metar B, JE 1T 3G hi0BE AR BRI g5 R 0T
COPD &G KR MG i £, B KA /IMEEAR BE, R WA AT, B R — A s i AR AT
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HCOPD A WEH R, WM, XT
A46GHL B, FEW I AFER, K AL (7 3
PRI AT fig 2 s inCcoPD Y A i B, XA-4hie S
WeiZs P Meta 2 7 45 H O3B0 4598 — 8 W T
C79G, %A 55 COPD & WA M1, KEs
PR GEFE 7 JE PR (28 S5 80) 4 37 Y0 A BE VT AT o 1
COPD KR KUK, S —Fh SO A 15

ADRB2EN T4 s T i ihsq31~32, KEZ
1.8 kb, HZifG413 MR, WML B .
BT I R GEE 1 (Gs) , (AR R PRk il
BTG, WINANM N cAMP, S AR FESOW Y FEIR
N, ADRB2A] LT LA B e 8 PR LA e p2 ' I
IR R eI ERY  FECOPD R E R, B2 L
JREREH A A EEEWIGIKAE . EREMHIA
&S TE 1 LA P f 35 5 R o PRk 40 A 9% P A
Ji g EARE2 58 A B S SR
M ik B 2T B iz Bl , R AR R B A 7Y
I, ADRB2XJ P2 I M 2 A ¥ 20 5 ) B g 4 7E
2SI 15 [N FTCOPD Y & Jie Hh 73 IR 5 22 10 £
@, B2 R . {7 FADRB2IYZE AR 5 1] g4
S R RN, B AT G X A46 G A
C79GHi i .

ARBFFELE R G L5 S R —8 [
Aof 0 % A B 2 WAL T e R g R, N
S AN ZH I BIE 5 B A (3 ) . ELAH X Rz 1
FEARBEANK, SERTHSM GRS, i
M A RE B BH PR A 4 . S8 Tk, ROk KRR
A ZFGE MR T i — L B ADRB2 LA £
S5 COoPDY M KR AEH LB,

AN, AT A T O A T
S 2 N A I SR s AR AR A X R D
AR e AR G Ry, AR A SR
B, SC PR S 5B CHR, WA FIE
COPDEZIEIN 27 B, &5 &7 A5 7]
e A B SZm, JEmsgmas R, 5 H % R R gL
WEHERH LR, B ERELSFEERN K
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LT {5 .

g b, BRAE BR S HT R IF A &K ADRB2
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