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Zoledronic acid in preventing fractures in women with postmenopausal osteoporosis: a meta analysis
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[Abstract] Objective To systematically analyze the studies investigating the outcomes of once-yearly administered
intravenous zoledronic acid for preventing postmenopausal osteoporosis fracture. Methods Cochrane’ s systematic review
methods were used to retrieve the randomized controlled trials (RCT) about decreasing the risks of osteoporosis fracture in
postmenopausal women by zoledronic acid from Cochrane Library, PubMed (Jan. 1966 to Apr. 2011), OVID(Jan. 1993 to
Apr. 2011), EMBASE (Jan. 1974 to Apr. 2011), CNKI (Jan. 1979 to Apr. 2011), and VIP (Jan. 1989 to Apr. 2011)
database. The studies were limited to human studies including bone fracture rates and follow-up for 2-3 years. All literatures
identified from the data sources were evaluated for review inclusion, and the methodology of the included literatures was
evaluated. Meta-analysis was performed using RevMan 5. 0. 25 software. Results Three randomized controlled studies met the
inclusion criteria, including a total of 11 947 postmenopausal women with osteoporosis. Meta analysis results showed that
zoledronic acid could reduce clinical vertebral fractures, hip fractures and nonvertebral-nonhip fractures by 75% (RR=0. 25,
95%CI: 0.18-0.36), 33% (RR=0.67, 95%CI: 0.52-0.85), and 24% (RR=0.76, 95%CI: 0. 67-0.87), respectively (P<C
0. 05 for all comparisons). The incidence rates of serious adverse events were not significantly different between zoledronic acid
group and placebo group. Conclusion  Once-yearly intravenous injection of zoledronic acid (5 mg) can effectively prevent
osteoporosis fracture in postmenopausal women without increasing the risk of serious adverse events.
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Tab 1 General characteristics of the included studies
Study Nation or Intervention Number of Age Duration Baseline of ,
region patients (year) t/month BMD (g + cm™ %)

Black et alt®] U.S. A ZOL 3861 73.1%+5.3 36 FN: 0.53; TH: 0.65; LS: 0.79
(HORIZON) Placebo 3 875 73.0E5.4 FN.: 0.53; TH: 0.65; LS: 0.79
Boonen et al*)  Belgium ZOL 1961 79.343.7 24 FN. 0.5

Placebo 1927 79.6+3.7 FN: 0.5
Hwang et al-”]  Taiwan & Hongkong ZOL 163 72.540.4 36 FN. 0.494; TH. 0.583

Placebo 160 73.340.4 FN: 0.483; TH: 0.582

ZOL: Zoledronic acid; FN: Femoral neck; TH: Total hip; LS: Lumbar spine; BMD: Bone mineral density

2.3 FEFRERH WAV EFFEIT BRI BT, Hwang 5 Fl Boonen % [# #F 5%
WL 2, 3 PN ABFFEEIR I Z 0 BELAUE % GERAL BRI ITT 2087, R UM 0.260~0.9%,

xR2 BANHARNFEFRETN
Tab 2 Methodological quality assessment of the included studies

Study Randomization Mlocation Blind method Treatment host to Foo P
Black et alt®] Correct Correct Double-blind method No description 0.4 (29/7 765)
Boonen et all?] Correct No description Double-blind method ITT 0.2 (8/3 896)
Hwang et al'”’ Correct No description Double-blind method ITT 0.9 (3/326)

ITT: Intention-to-treatment analysis

2.4 G H MR KA P, A WS R G S R E A AE (P=0. 31) .,
2.4.1 kB BmELTRANAER L EMEER, DM BRI E Gt E X (Z=3.31, P=0.000 9),

EHEREZTFH R LR 3T AR
BET 11 947 {51 FE A HE A 08 S R Il A A S A A
PR, A1 AT LR . MR R AL 41 B L%
RN A 159 B & Az MEVR B 3, A 5% 0] 6 5 o2 P A7
E(P=0.61), BEBN A G EX(Z=7. 84,
P<C0.000 01),RR=0.25 (95%CI. 0.18~0.36),
K2 SR, SRR LA 107 B LR FI LA 160

RR=0.67 (95%CI. 0.52~0.85), IttAk, Bk il iz
HAT 440 B R FVHA 561 91 K A AR HE AR AR 8558
BT WS B TC 5 B AR AE (P =0. 45) , SRR
HEil#E L (Z=4.11, P<<0.000 1),RR=0. 76
(95%CI: 0.67~0.87), WK 3, KWL, 5%EH L
0, K TR TR T R IR 75 Y0 B HE AR B BT L 33 %6 1
B AT A 24 Y% - HEUR R B A 00 UK

ZoL Placebo Odds Ratio Odds Ratio
or Subgr: nts T S ight M-H, Fi M-H, Fix 5% Cl
Black 2007(8] 19 3861 84 3875 525%  022[0.14,037) — i —
Boonen 2010(9] 22 1961 71 1927 446%  0.30[0.18,0.48) ——
Hwang 2011(7] 0 163 4 160 29%  0.11([0.01,1.99] *
Total (95% Cl) 5985 5962 100.0%  0.25[0.18, 0.36] -
Total events 41 159
Heterogeneity: Chi*=1.00, d/= 2 (P= 0.61); /*= 0% 091 052 0%5 1 2 5 1=0

Testfor overall effect Z=7.84 (< 0.00001) Favours experimental Favours control
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Fig 1 Meta-analysis of zoledronic acid(ZOL) on osteoporotic vertebral fracture in postmenopausal women
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ZOL Placebo Risk Ratio Risk Ratio
Study or Subgro Total | _Weight M-H. Fixed, 95% CI -H, Fixed, 95% CI
Black 2007(8] 52 3861 88 3875 546%  0.59[0.42, 0.83)] ——
Boonen 2010(9) 55 1961 69 1927 432%  0.78[0.55,1.11] —
Hwang 2011(7] 0 163 3 160 22% 0.14[0.01,269 *
Total (95% Cl) 5985 5962 100.0%  0.67 [0.52, 0.85] R 2
Total events 107 160
Heterogeneity: Chi*= 2.35, d/=2 (P=0.31); I*=15% 0*2 0=5 1 2 5

Test for overall effect: 7= 3.31 (»= 0.0009)

Favours experimental Favours control

2 MRBEBRMAZAXHBTRERESITN meta 2

Fig 2 Meta-analysis of zoledronic acid(ZOL) on osteoporotic hip fracture in postmenopausal women

ZOL Placebo
udy or Subgrou nts Total nts Total Weight
Black 2007(8) 237 3861 287 3875 51.9%
Boonen 2010(9] 194 1961 264 1927 46.3%
Hwang 2011(7] 9 163 10 160 1.8%
Total (95% CI) 5985 5962 100.0%
Total events 440 561

Heterogeneity: Chi*=1.62, d/=2 (P=0.45); [*=0%
Test for overall effect: Z= 4.11 (P< 0.0001)

Odds Ratio Odds Ratio
_H, Fixed, 95% C M-H, Fixed, 95% CI
0.82 [0.68, 0.98] ——
0.69[0.57, 0.84] —a—
0.88[0.35,2.22] ¢ *
0.76 [0.67, 0.87] <
05 07 1 15 2

Favours experimental Favours control

3 MERBBNMAEZAXE#EERTETRERETHN meta 517

Fig 3 Meta-analysis of zoledronic acid(ZOL) on osteoporotic non-vertebral non-hip fracture in postmenopausal women
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BRI 5 527 Bl kA A RS, W 5 1) O S 5 1k
FEFAE(P=0.33) , BRI A G2+ E L (Z=3. 21,
P=0. 001),RR=1.28 (95%CI; 1.10~1.49),%
A IR JBE R 4 A RN R S 1 R A R R A

B2 RO SRR H A 1 891 Il i & B ™ H A K
HOE, MR A 1938 Bl Kk AEEANR I, 4%
WL IR A S A7 A2 (P = 0. 06) , SR RL R 6 48 1T
RN (Z=1.02, P=0.31),RR=0. 92 (95%CI;
0.78~1.08) , M B R 21 7™ & AN B 5 {4 & AR R
SR i 2= T g 2 S I 5,

ZoL Placebo Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Black 2007(8] 3688 3862 3616 3852 54.3%  1.38[1.13,1.69 ——
Boonen 2010(9] 1807 1951 1763 1921 436%  1.12(0.89,1.42) —
Hwang 2011(7] 156 163 148 160 21%  1.81[0.69,4.71] >
Total (95% CI) 5976 5933 100.0%  1.28[1.10, 1.49] g
Total events 5651 5527
Heterogeneity: Chi*= 2.23, df=2 (P=0.33); /= 10% 505 057 1 155 2=

Test for overall effect: Z= 3.21 (p=0.001)

Favours experimental Favours control

B4 MOEBBMZMABTALZAXERBMTIREFREEZLN meta 547

Fig 4 Meta-analysis of adverse events after treatment of osteoporosis

in postmenopausal women using zoledronic acid(ZOL) and placebo



ZOL Placebo

Odds Ratio Odds Ratio

Black 2007(8] 1126 3862 1158 3852 0.96 (0.87, 1.06]

Boonen 2010[9] 732 1951 728 1921 427% 0.98(0.86,1.12]

Hwang 2011(7] 33 163 52 160 8.6% 053(0.32,087) ¥

Total (95% CI) 5976 5933 100.0% 0.920.78, 1.08]

Total events 1891 1938

Heterogeneity: Tau®= 0.01; Chi*= 5.51, df=2 (P= 0.06); I*= 64% 0=5 057 1- 1=5 2

Testfor overall effect. Z=1.02 (P=0.31) Favours experimental Favours control

5 MRBBMZEFLEAZALXERERTFERAREHLZEEN meta 5
Fig 5 Meta-analysis of serious adverse events after treatment of osteoporosis

in postmenopausal women using zoledronic acid(ZOL) and placebo
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