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Association between OPG gene polymorphisms and the risk of osteoporosis: A meta-analysis
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Abstract: Objective To evaluate the relationship between OPG gene A163G and T950C polymorphisms and the risk of
osteoporosis. Methods The relationship between OPG gene promoter T950C and A163G polymorphisms and osteoporosis in the
literatures of Wanfang, CNKI, CBM, and PubMed was comprehensively searched. Data extracted from the literatures were
evaluated The statistical analysis was conducted using a RevMan5. 3 software. Results Thirteen published articles were selected
for meta-analysis. Among them, there were 7 studies about A163G, including 805 subjects in the osteoporosis group and 948
subjects in the healthy control group. There were 8 studies about T950C, including 1286 subjects in the osteoporosis group and 1252
subjects in the healthy control group. Meta-analysis for A163G showed that allele G increased the risk of osteoporosis (OR =1. 37,
95% CI; 1.12-1.68, P =0.003). Stratified analysis showed that the magnitude of the effect was similar in Caucasian people,
males and females, and postmenopausal women. Meta-analysis for T950C showed that allele T/C had no statistical significance on
the risk of osteoporosis (OR =1.03, 95% CI. 0.82 - 1.28, P =0.004). Analysis in the subgroups also showed no statistical
significance. Conclusion T950C polymorphisms are not associated with the risk of osteoporosis. However, Al163G
polymorphisms may increase the risk of osteoporosis.

Key words: OPG gene; Polymorphism; Osteoporosis; Meta-analysis

B AT LB R D A B U A ZE R R B EE . BEE BRI 2 n] &
{1527 NS5 G2 g N o R (I T e 1T S ) | S s AT - A (A (DA R A iV S E i A ES PSS L N
HigZ i ERK, FFdE S N D RZ N ES, Hit

BeUiH . EEARPHERESE 1 H (81472989) ;LA T RN R AT R, X ERE B E R
HITALIALE (F201201) SEHE R ST B UL SN TS 1, D) e X R
* JHIRMEZ . 3K 75, Email : hongxiuz@ hotmail. com AL ) B A R 9 2 40 5 B 3 T




1070 FEE RGNS 2015 49 A4 21 %59 ] Chin J Osteoporos, September 2015, Vol 21, No.9

1k, FRATX B BB A AE 19 7338 A% FERBATY SR 1 2
A SR — SR 5T KW, R A E & —Fh 2 3
DRI , 3% R 2R A TR A IE 14 & s ML B i 2
EEPVEH, HETC R —LeIE K 58 B s iE
AR RS EZ(0PG) " A K 6(1L6) "
[ B R 1 Al (COLIAL) ™ 442 D 24k
(VDR) " MM 321K o (ER-o0) FIMESL 3214 B
(ER-B)", 7EBCUCHEP L i 2RI 2 1
— NI T MRS 32 AR IR B 5L,
S 55 AN T R S A G T R,
TR RE AN e B AT AL A3k AT 5
T, XTI B RENZSHMIR R, £
AL 5B R B XS AT 5, Fe A F I8 3h Y
A163GH O T950C T 245G
G209A" R T45—4MB FiY G1181C™ | BRI [
AKX s dE RN 2 AT T R E ST, (5
T as BT BN, HIE, A SCRH meta 2047 197
R FEXHPE R A 31 A163G . T950C #fT—
ASHAXT H A 2 T TR, NI 3R A 4B 3 R 3
F A163G . T950C Z AWM 5 & BB A8 R A OCPE 1 45
R,

1 R

11 ORI
111 SCERIIASRAE: (1) AR Bt Aim 1% REAIT
FE(2) WESE A4 OPG £ S 31 7 A163G
T950C Z AL 5B BB AN (3) BT A B W45 5
WHO A (45 BB AR A2 Wbt
11,2 SCHERHEBRFRUE: (1) BFFEBRASI2 9 1% B
WF5E(2) F A B SCHR (3) AR B2 B 8 1 05 K0 1
SCHR
L2 Ao

IR HLAE PubMed E 405 122 | F 15 01 00 £ 4hs
i 3 7B PR PR R AL 2014 4F 7 Y SCEROT AR
Hease, G AR R 7T AR R, SR R R
= (¢
“bonemineral density ”) and (“ osteoprotegerin ” or
“OPG” or “ TNFRSFI1B ”) and
polymorphism” or “single nucleotide polymorphism” or
“SNP”) s PR R KR N : (B E R or BRI
) and FEN and H L, IR AZIE S
BIR ], e 2 WA 2 38 14 SCRR HH s BOAR - A SR
1.3 Bl O B i

LA A XA 5 A A SR P S BORE 5

. ”»” 3 ”»”
osteoporosis ~  or bone loss 7 or

[ 3
(“ genetic

MR . 55— VEH G I RRAE A | B2 R i
LT B2 A AR A B JAF % A ERT 4 SR TR
il L PR AR AR g

{#i ] Newcastle-Ottawa Scale ( NOS) 1= & K PEHT
AR SCRRI BT &, NOS &R 2 FEF =17
IV BB AT LU MR 88, BN 0 A2 9
50 -4 BEUR MR ,S -9 BEUR e e,
1.4 Hiiteeabs

i1l RevMan 5. 3 #AFiEAT 8 73 A, S ok
WU xR, 2 X >50% I AR SRR,
IS ATREER s R I R AT 2 0 B, A FRAS R
, VU FH BR300 A3 5 sz 2z DUt 3] 7 vy A
A 5 [RIEE, XF 45 A B 5% 04 35 DR 43 A iR A T
Hardy-Weinberg 8% P-4 . o 1 FHIETER 5+
AR, 3 BN G I 58 0T G2 o3 3 AT T4
8T, A TG GRS R e e v il Bk L bR
— AT BB ST S P ER SE T 1Y 5 X Meta 43
M R AT HUSME 73 A . R Begg 3 IR P4
TETER R R, 55 A RevMan 5. 3 SRR ARAR
EIE /R meta 53 BT A5 R

2 #R

2.1 AARIIE I SCERIEAFRAE

IS HEHLASZ Y 283 A SE By SCik, Hod
PubMed #2175 Fi, T EFIR K 76 5, T
Bl PR Z T 132 0 o AR SR 1 HEBR R A bR
e, B 13 5 SCRR B AN A LK Y meta S0 HF TP, 72
%13 G SR, 6T A163G HISCHAE 7 B, Bt
Frgi b s B 41 805 N, filt X B2 948 A5 X T
T950C M SCHRA 8 Fe, Rt BT i A5 151 41 1286
N FERRXTHRZ 1252 N, P 99 A9 1) SCHik e 1R
Newcastle-Ottawa Scale ( NOS) R K EM & T 5
B JE T i o Sk
2.2 meta 73HTEE R
2.2.1 OPG RHE3hT A163C 58 TRHM XK Z
[ RFR: KT OPG JH 3 ¥ A163G 285 M 5 & i
BRSSO B S R T 7 R s 9% BRI, Bt
B AN BILL 805 A, il FEXT BRAL 948 A, PRINAF
FEUA 8 S P | T DASCHE 43R FH B AT LS AR
Meta 23T OS5 5 R A163G IZEA N G Al RESs
AR B B (RS (G vs A:OR =1.37,
95%CI:1.12 = 1.68,P =0.003; ( AG + GG) VS AA:
OR =1.43,95% CI:1.15 - 1.78,P =0.001; GG VS
AA: OR=1.53,95%CI:1.10 -2.12,P =0.01) ,{H



Test for overall effect: 2= 3.1 (P = 0.001)

Test for subaroun differences: Chi? = 0.00. df = 1P = 0.99). I* =

BE1 Al63C REZR

0%

T EE RS2 2015 £ 9 A4 21 55 9 W Chin J Osteoporos, September 2015, Vol 21, No.9 1071
(AG+GG) VS AA
Case Control Odds Ratlo 0dds Ratio
2141 Caucaslan
Brambila-Tapia 2012 4 13 5 26 18%  187[040,861)
Henrik L 2004 I 69 227 161%  1.81[1.08,3.02 —
Langdahl 2002 91 167 175 386 36.46%  1.44[1.00,2.08 el
Seremark 2009 1) 101 452 9.8% 148072 3.01) e
Subtotal (35% Cl} 7 791 643%  1.55[1.19,2.03) ‘
Total events m 3450
Heterogeneity: Chi? = 0,58, df =3 (P = 0.90); *= 0%
Test for overall effect: Z = 3.19 (P = 0.001)
2.1.2 Aslan
Geng 2008 9 17 14 26 85%  1.01[0.44,2.30] -1
Shui 2008 40 105 64 207 203%  1.38[0.84,2.29) ™
Wu 2006 61 112 12 22 69%  1.00[040 2.50] -1
Subtotal (95% CI} k| 255 35.7%  1.21[0.83,1.78) *>
Total events 195 90
Heterogeneity: Chiz= 0,62, ¢f =2 (P =0.73) P=0%
Test for overall effact: Z = 0.99 (P = 0.32)
Total (35% CI) 708 1046 100.0%  1.43[1.15,1.78] ¢
Total events 356 440 ‘ . . .
Heterogensity: Chiz = 2.26, df =6 (P = 0.89); F = 0% ! ' y .
Test for averall effect 2 =3.18 (P =0.001) 00t Favgl.:rs foontrol] ! Favours [ciaﬂse] 10
Test for subaroun differences: Chi? = 1.06. df = 1P = 0.30). I = 5.4%
Case Control Odds Ratio 0Odds Ratio
Study or Subgroup _Events Tofal Events Total Weight M-H. Fixed, 85% Cl M-H. Flxed, 95% Cl
2,21 Men and women
Brambila-Tapia 2012 4 13 5 26 18%  187[040 8681 ]
Langdahl 2002 9 167 175 388 366%  1.44[1.00 208) -
Shui 2008 40 105 64 207 203% 1.38[0.84, 2.25) ™
Subtotal (95% Cl} 285 619 58.6%  1.43[1.07,1.91) *
Total events 135 244
Heterogensity: Chi2 = 0.14, df =2 (P =0.93); F = 0%
Test for ovarall effact Z=2.45 (P = 0.01)
2.2.2 Postmenopausal womsan
Geng 2008 9 174 14 26 85%  1.01[0.44,230] -1
Henrik.L 2004 8 8 69 227 6.1%  1.81[1.09, 302 —
Seremark 2009 B 5 101 152  98%  1.48[0.72 3.01) T
Wu 2006 81 112 12 22 69% 1.00[0.4D, 2.50] 1.
Subtotal (95% Cl} an 27 $4% 14310, 202) >
Total events 23 196
Heterogeneity; Chiz = 2,12, df = 3 (P = 0.66); P = 0%
Test for overall effect: Z=2.04 (P = 0.04}
Total (35% €N 708 1046 1000%  1.43[1.15,1.78] ¢
Total events 366 440
Hateroganaity: Chi? = 2.26, df = 6 (P = 0.89); I = 0% }0.01 0f1 A 1‘0 100:

Favours [contrel] Favours [case]

SERE T FPEFIDF SR R A meta 4347

Fig.1 Meta-analysis of OPG A163G polymorphism based on ethnicity and subject type
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Fig.2 Meta-analysis of OPG T950C polymorphism based on ethnicity and subject type
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Meta-analysis estimates, given named study is omitted
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Begg's funnel plot with pseudo 95% confidence limits
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Fig.5 Begg’s funnel plots of publication bias in studies
on OPG A163G polymorphisms
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