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[ Abstract ] Background and objective Skeletal metastase is one of the most common complications related to ad-
vanced cancer. The aim of this study is to analyze the effectiveness and safety of radiotherapy plus intravenous bisphosphonates
versus radiotherapy alone for treating bone metastasis. Methods We searched the Cochrane Library, PubMed, EMBASE,
CBM, CNKI and VIP, as well as the reference lists of reports and reviews. The quality of included trials was evaluated by the
Cochrane Handbook. Data were extracted and evaluated by two reviewers independently. The Cochrane Collaboration’s Rev-
Man 5.0 was used for data analysis. Results Twenty-two trials involving 1 585 patients were included. Compared with radio-
therapy alone, radiotherapy plus intravenous bisphosphonates was more effective in total effective rate of pain relive (RR=1.21,
95%CI: 1.13-1.30, P<0.001), average abated time (WMD=16.00, 95%CI: 10.12-21.88, P<0.001), and quality of life (RR=1.25,
95%CI: 1.08-1.45, P=0.003, with significant differences. Side effects have no significant differences between the two groups
except fever (RR=5.61, 95%CI: 3.11-10.13, P<0.001). Conclusion Current evidence supports more effective of radiotherapy
plus intravenous bisphosphonates for bone metastases. The combine treatment is safe and effective.
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R+B R Risk Ratio Risk Ratio
CaoH 2006 4551 35 4T 48% 1.18(0.97, 1.44] 1
Chen JM 2007 53 57 33 57 42% 1.61[1.27,2.03] _—
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Liang GH 2005 1820 17 20 41% 1.060.84, 1.34] — T
Liu DG 2004 37 40 33 40 53% 1.121(0.95, 1.33] T
Liu L 2005 19 2 13 20 25% 1.3310.93, 1.91] T
Lu SP 2003 38 40 28 47 39% 1,59 [1.25, 2.04] _—
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Ning ZH 2007 37 38 3% 4 58% 147 [1.01, 1.35] —
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Shi JG 2006 @2 46 # 54 52% 1.20[1.01, 1.43] —
Wang MZ 2006 39 40 39 43 65% 1.0710.97, 1.20] T
Yin F 2007 2B 25 17 24 34% 1.30(0.98, 1.72] —
Zeng QB 2005 228 2 21 41% 1.171[0.93, 1.49] T
Zhao HY 2006 3134 24 33 41% 1.25(0.99, 1.58] —
Zheng ZH 2003 50 53 32 52 44% 1.59[1.28, 1.98] —_—
Zhou YF 2000 53 54 48 50 7.2% 1.021(0.96, 1.09] T
Zuo LH 2004 43 45 40 45 62% 1.0710.95, 1.21] T
Total (95% Cl) 781 804 100.0% 1.21 [1.13,1.30] <*
Total events 729 608
Heterogeneity: Tau? = 0.02; Chi? = 65.34, df = 21 (P < 0.00001); I2 = 68% 05 0f7 I 1f5 2

Test for overall effect: Z = 5,38 (P < 0.00001) Favours experimental  Favours control
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Fig 1 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, outcome risk ratio for overall effective

R+B R Risk Ratio Risk Ratio

udy or Subgroug e a e a eig an 95% o,
CaoH 2006 45 51 35 47  5.0% 1.18[0.97, 1.44]
Chen JM 2007 53 57 33 57 0.0% 1.61[1.27,2.03]
Chen ZH 2002 26 28 20 28 33% 1.30[1.01, 1.68]
Gong LP 2005 31 33 23 34 35% 1.39[1.08, 1.78] -
Jiang QJ 2001 16 17 18 20 53% 1.05[0.87, 1.26] -
Li L 2002 42 46 43 54  65% 1.15[0.98, 1.35] T
Li ZY 2006 28 30 21 30 33% 1.33[1.04,1.72] -
Liang GH 2005 18 20 17 20 38% 1.06 [0.84, 1.34] -1
Liu DG 2004 37 40 33 40 62% 1.12[0.95, 1.33] T
Liu L 2005 19 22 13 20 1.8% 1.33[0.93, 1.91] -
Lu SP 2003 38 40 28 47  0.0% 1.59[1.25, 2.04]
Miao ZH 2004 20 23 15 22 22% 1.28[0.92,1.77] -
Ning ZH 2007 37 38 35 42 T74% 1.17[1.01,1.35] -
Ren Q 2006 15 16 12 15 2.8% 1.17[0.88, 1.56] -1
Shi JG 2006 42 46 41 54  58% 1.20[1.01, 1.43] -
Wang MZ 2006 39 40 39 43 10.1% 1.07 [0.97, 1.20] T
Yin F 2007 23 25 17 24 28% 1.30[0.98, 1.72] T
Zeng QB 2005 21 23 21 27 37% 1.17[0.93, 1.49] -
Zhao HY 2006 31 34 24 33 38% 1.25[0.99, 1.58] -
Zheng ZH 2003 52 53 32 52 0.0% 1.59[1.28, 1.98]
Zhou YF 2000 53 54 48 50 13.9% 1.02[0.96, 1.09] T
Zuo LH 2004 43 45 40 45 9.0% 1.07[0.95, 1.21] T
Total (95% Cl) 781 804 100.0% 1.14[1.09, 1.20] ’
Total events 729 608 ) )

Heterogeneity: Tau? = 0.00; Chi? = 27.05, df = 18 (P = 0.08); I* = 33%

Test for overall effect: Z = 5.14 (P < 0.00001) 05 0.7 15 2
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Fig 2 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, outcome risk ratio for overall effective, after sensitivity analysis

R+B R Mean Difference Mean Difference
dy o ean a ean a eigh Random. 95% Random, 95%
Chen ZH 2002 42 8.6 28 29 6.3 28 50.1% 13.00 [9.05, 16.95] L
Yin F 2007 46 7.9 25 27 6.2 24 49.9% 19.00[15.03, 22.97] L
Total (95% CI) 53 52 100.0% 16.00[10.12, 21.88] ‘

+ + 1 t t
20 -10 0 10 20
Favours experimental Favours control

Heterogeneity: Tau? = 13.92; Chiz2=4.41,df =1 (P = 0.04); P =77%
Test for overall effect: Z = 5.33 (P < 0.00001)
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Fig 3 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, outcome mean difference for abated time
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R+B R
r V. T Ev Wei

CaoH 2006 13 51 7 47  6.7%
Chen JM 2007 51 57 32 57 29.4%
Chen ZH 2002 23 28 17 28 15.6%
Gong LP 2005 28 33 19 34 17.2%
Liu DG 2004 26 30 5 18 5.7%
Ren Q 2006 7 16 3 15  2.8%
Zheng ZH 2003 22 53 9 52 8.3%
Zhou YF 2000 22 54 15 50 14.3%
Total (95% Cl) 322 301 100.0%
Total events 192 107

Heterogeneity: Chi? = 6.60, df = 7 (P = 0.47); I>= 0%
Test for overall effect: Z = 6.22 (P < 0.00001)

B 4 MITECA BB EL 5 AT IR AT R R LR
Fig 4 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, outcome risk ratio for lesion control rate
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240[1.22,4.71] I
1.36[0.80, 2.31] ™
1.69 [1.43, 1.99] ¢
005 02 1 5 20

Favours experimental Favours control

R+B R
Study or Subgroup Events Total Events Total Weight
Gong LP 2005 24 33 18 34 23.8%
Miao ZH 2004 19 23 12 22 16.5%
Ning ZH 2007 37 38 37 42  47.2%
Ren Q 2006 12 16 9 15 12.5%
Total (95% Cl) 110 113 100.0%
Total events 92 76

Heterogeneity: Chiz = 5.07, df =3 (P =0.17); = 41%
Test for overall effect: Z = 3.02 (P = 0.003)

B 5 MITEBRE BB ST ERRENEERILE
Fig 5 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, outcome risk ratio for improved quality of life

Risk Ratio Risk Ratio
M-H. Fixed, 95% CI M-H. Fixed, 95% CI
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1.11[0.98, 1.25] i
1.25[0.76, 2.06] —_— T
1.25 [1.08, 1.45] S

05 07 1 15 2

Favours experimental Favours control

R+B R Risk Ratio Risk Ratio
Chen ZH 2002 4 28 (o} 28 4.0% 9.00[0.51, 159.70] -1
Gong LP 2005 15 51 [0} 47 4.2% 28.62[1.76, 465.28]
Jiang QJ 2001 1 17 [0} 20 3.7% 3.50[0.15, 80.71] I
Li ZY 2006 10 30 o} 30 4.0% 21.00 [1.29, 342.93]
Liang GH 2005 1 20 [o] 20 4.0% 3.00[0.13, 69.52] ]
Liu DG 2004 2 40 1 40 8.1% 2.00[0.19, 21.18] ]
Miao ZH 2004 [0} 23 [o] 22 Not estimable
Ning ZH 2007 8 38 4 42  30.8% 2.21[0.72, 6.76] el
Ren Q 2006 1 16 o 15 4.2% 2.82[0.12, 64.39] ]
Wang MZ 2006 4 40 (o} 43 3.9% 9.66 [0.54, 173.89] ]
Yin F 2007 4 25 3 24 24.8% 1.28 [0.32, 5.13] e
Zhao HY 2006 9 34 o 33 4.1% 18.46 [1.12, 304.85]
Zuo LH 2004 6 45 [0} 45 4.0% 13.00 [0.75, 224.13] T
Total (95% CI) 407 409 100.0% 5.61 [3.11, 10.13] >
Total events 65 8 i i ) X
Heterogeneity: Chiz = 11.62, df = 11 (P = 0.39); I2= 5% 07002 Of1 1 1'0 50'0

Test for overall effect: Z = 5.72 (P < 0.00001)
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Fig 6 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, outcome risk ratio for fever
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CaoH 2006 3 51 0 47 18%
Chen ZH 2002 8 28 1 28 38.4%
Jiang QJ 2001 1 17 0 20 16%
Miao ZH 2004 0 23 0 22

Ning ZH 2007 6 38 3 42 10.0%
Ren Q 2006 1 16 0 15 18%
Yin F 2007 1 25 13 24 46.4%
Zuo LH 2004 0 45 0 45

Total (95% Cl) 243 243 100.0%
Total events 30 27
Heterogeneity: Chi? = 5.61, df =5 (P = 0.35); 2= 11%

Test for overall effect: Z = 0.45 (P = 0.65)

7 WITEAE W BR R 5 HTT BB D IR AL & A R LR

Risk Ratio

Risk Ratio
i M-H. Fix

M-H, Fix
6.46 [0.34, 121.87]
0.73[0.35, 1.53]
3.50[0.15, 80.71]
Not estimable
2.21[0.59, 8.23]

2.82[0.12, 64.39] S B
0.81[0.46, 1.44] -
Not estimable
1.10 [0.73, 1.67] L 2

I t t {
0.001 0.1 1 10 1000
Favours experimental Favours control

Fig 7 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, Outcome Risk Ratio for nausea and vommiting

R+B R
r v T vents Ti

Chen ZH 2002 6 28 5 28 144%
Jiang QJ 2001 0 17 2 20 67%
Li ZY 2006 6 30 5 30 144%
Liang GH 2005 4 20 3 20 87%
Liu DG 2004 8 40 6 40 17.3%
Miao ZH 2004 0 23 0 22

Ning ZH 2007 4 38 2 42 55%
Ren Q 2006 1 16 0 15 15%
Wang MZ 2006 5 40 6 43 16.7%
Yin F 2007 6 25 5 24 147%
Total (95% Cl) 277 284 100.0%

Total events 40 34
Heterogeneity: Chi? = 2.33, df = 8 (P = 0.97); 12 = 0%
Test for overall effect: Z=0.83 (P = 0.41)

8 RMUTEA S WBER R 5 AT R B REND I R £ R ELE

Risk Ratio
-H, Fix % C
1.20[0.41, 3.48]
0.23[0.01, 4.55]
1.20[0.41, 3.51]
1.33[0.34,5.21]
1.33[0.51, 3.49]
Not estimable
2.21[0.43,11.39]
2.82[0.12, 64.39]
0.90[0.30, 2.71]
1.15[0.40, 3.28]

Risk Ratio
-H, Fi % ClI

T

4

1.19 [0.79, 1.80]

} Il } }
0.005 0.1 1 10 200
Favours experimental ~ Favours control

Fig 8 Comparison radiotherapy alone vs radiotherapy plus bisphosphonates, Outcome Risk Ratio for myelosuppression
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