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Abstract: Objective To systematically analyze the efficacy and safety of bisphosphonates in the treatment of the glucocorticoid-
induced osteoporosis. Methods Randomized controlled trials of related articles from inception to December 2018 were searched
from CNKI, WanFang, Pubmed, Embase, Medline, Web of Science and Cochrane Library by computer. Meta-analysis were
performed using RevMan 5.0 and Stata 12.0 software after data extraction and quality evaluation. Results A total of 25 RCTs were
included,involving 2857 patients. The results of Meta-analysis showed that lumbar spine density [SMD=1.01, 95%C1(0.83, 1.20), P=
0.000], hip bone density [SMD=0.87, 95%CI(0.57, 1.17), P=0.000] and other indicators were statistically significant between the
two groups of patients. There were no significant differences in the incidence of vertebral fractures [OR=0.63, 95%C1(0.34, 1.15), P=
0.131] and incidence of adverse reactions [OR=1.04, 95%C1(0.82, 1.33), P=0.725]. Conclusion Bisphosphonates can effectively
improve bone loss in patients with glucocorticoid osteoporosis ,have the tendency to reduce the incidence of fractures and good
security compared with the control group.
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Table 1 Basic characteristics of included studies

Y NHIF TE PRI % 451 n/fl T A it fE/(mg-dD TR SRR
Roux!™ 58.75 payi 58 L 400 12 A/B/D/J
1998 R 59 OB IBEmR A 400

Reid 1™ 59 X} i 96 25 2.5 12 A/B/D/G/H/I/I/K/L
2000 e 94 FIZERERREA 25

Reid 2 5849 St 926 225 5 12 A/B/D/G/H/I/J/K/L
2000 R 100 FZEBEEREN 5

Tee"™ 59.15 pagilst 22 G 10 12 A/BJ

2012 R 22 BT BEIR AN 10

Stoch 11" 52.82 X 59 LI 10 12 A/B/C/H/I/J/K/L
2009 A 114 BB 10

Stoch 211! 58 it 9 22 90 12 A/B/C/H/I/I/K/L
2009 R 9 MKBERR — 4 90

Boutsen'"” 56 papitt 9 — — 12 A/B/C/D
2001 A5 9 MKIBERR — 4 30

Geusens''? 64.03 ot i 19 a8l 400 24 A/B/D/H/I/K
1998 R 18 IRE BN 400

Saag 1" 55 oyl 159 sl 5 12 A/B/D/II/K/L
1998 R 161 R © T R M 5

Saag 2" 54.5 X 159 G 10 12 A/B/D/VIK/L
1998 L6 157 PO RBERREN 10

Adachi"* 60.95 X i 74 2 400 12 A/B/D/F/G/I/I/K
1997 R 67  RE IR 400

Hakala''¥ 63.49 ot R 72 27 5 12 A/B/C/D/V/J
2012 N, 68  fRIEBEIREL 5

Lit 46.25 payi 20 il 5 12 AC

2010 W 20 HRELBERREN 5

Takei'"” 40.1 X i 20 — — 12 A

2010 L6 20 FIZENERR AN 25

Yeap'™! 29.59 Xof HEt 33 — — 24 A/B/C

2008 5 32 PO 10

Okada'"”’ 31.99 X} HE 22 — — 12 A

2008 A5 25 B I IR M 5

Lems™” 61.66 pagic 69 L 5 12 A/C/H/VI/L
2006 B 94 Bl IBEER AN 5

Adachi 12" 53.49 X 1 61 Sl 5 24 A/B/C/D/H/J/K/L
2001 s 63 K © I R 4M 5

Adachi 2" 53.53 it i 61 el 10 24 A/B/C/D/H/I/K/L
2001 N, 55 FICHBERRA 10

Lau™ 48.66 pagilsl 40 27 10 12 A/B/C/E
2001 N, 38 FICIERA 10

Jenkins'®’ 67.4 payit 13 L 400 12 A/B/I

1999 R 15 18 3 IRy 400
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Fig. 1 Graph for bias risk
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Fig.2 Summary for bias risk
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Study %

ID SMD (95% Cl) Weight

Roux (1998) - 0.68 (0.29, 1.07) 4.24

Reid 1 (2000) - 0.40 (0.06,0.74)  4.43

Reid 2 (2000) ae 0.63(0.30,0.97) 4.45

Tee (2012) — 1.03(0.25,1.81) 274

Stoch (2009) -+ 1.03 (0.61,1.44) 4.15

Boutsen 1 (2001) l—— 245(1.19,3.70) 1.56

Boutsen 2 (2001) —— 2.18(0.99,3.38) 1.67

Geusens (1998) | —— 3.91(2.56,5.26) 1.41

Saag 1 (1998) -~ 0.70 (0.46,0.93) 4.79

Saag 2 (1998) -« 0.92 (0.68, 1.16) 4.77

Adachi (1997) -+ 0.87 (0.49,1.26) 4.27

Hakala (2012) -+ 0.99 (0.57, 1.40) 4.15

Li (2010) —or 0.73(0.09, 1.37) 3.23

Takei (2010) Bl 0.53 (-0.10, 1.16)  3.27

Yeap (2008) ™ 0.43 (-0.14,0.99) 3.53

Okada (2008) I ———— 6.85(5.02,8.69) 0.86

Lems (20086) -~ 0.63 (0.31,0.95) 4.51

Adachi 1 (2001) B 0.77 (0.38,1.15) 4.26

Adachi 2 (2001) - 0.97 (0.56, 1.38) 4.17

Lau (2001) na 1.25(0.76,1.73) 3.84

Jenkins (1999) e 1.63(0.76,2.49) 246

Yang (2014) — 1.72(0.90,2.54) 2.60

Cheng (2014) Lo 1.51(0.93,2.09) 3.48

Zhang (2011) —— 1.74(0.95,252) 272

Fan (2016) - 0.61(0.16,1.07) 3.98

Ye (2016) e 1.32(0.84,1.80) 3.87

Zhang (2012) —o— 0.57 (0.04, 1.09) 3.70

Zhao (2016) T 0.55(-0.07, 1.18) 3.29

Zhou (2010) —o— 0.48 (-0.06, 1.03) 3.61

Overall (I-squared = 76.3%, p = 0.000) ¢ 1.01(0.83,1.20)  100.00

NOTE: Weights are from random effects analysis :

T T
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Fig.3 Forest plot of Meta-analysis of changes in lumbar spine bone density
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Table 2 Secondary index results of measurement data
S " " R Meta-43H7 45 B
8RR T 52 50 O 5150 — e M -
P{E Fl% MD 95%CI P1H

e HiE s EC s 18 sae»0i() 353) 0.000  70.1 BEAL 0.60 (0.42,0.78) 0.000
B P A [l e 2= 117) 0,000 77.6  BEHL 087 (0.57,1.17) 0.000
B B AR 1017115212626 (] 80)5) 0.000  80.2 BEAL 0.65 (0.39,0.9 0.000
=MXEEESARRE 3750 0033 707  BEHL 078 (0.11,1.46) 0.022
Bed T sl = 1749¢141) — — BE L 0.05 (-0.31,0.42)  0.772
BeE R B SCr R 252D 0.544 0.0 TE 0.20 (-0.01,0.41>  0.066
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Table 3 Secondary index results of categorical data
| AN yA
X5kt WS R RIS MetaJ T4
P1H Fl% ORfH 95%CI PiA
MEB B T K A2 7710131520311 116) 0.369 7.8 [i] 5 0.63 (0.34,1.15) 0.131
et BT R AEZE 5te1012:2021(9()3) 0.353 9.8 [ 5 0.69 (0.38,1.25) 0.216
ADR KA % 1417101215:2021,26.28:20.31] () 317 0.896 0.0 [ 5 1.04 (0.82,1.33) 0.725
LyHLIE ADR RAEZR 10120 613) 0.430 0.4 [ 2 1.07 (0.84,1.36) 0.603
J7 8 ADR K 4% 5fe1013:20213( 1 598) 0.721 0.0 [ & 0.80 (0.63,1.01) 0.061
Study %
ID OR (95% Cl) Weight
Roux (1998) —0-5— 0.88 (0.30, 2.59) 4.89
Reid 1 (2000) ;- 0.48 (0.09, 2.68) 1.94
Reid 2 (2000) : 1.05 (0.15, 7.64) 1.47
Tee (2012) _— 0.48 (0.14, 1.59) 3.99
Stoch (2009) —o—i— 0.63 (0.28, 1.40) 8.95
Geusens (1998) —:—0— 1.33 (0.25, 7.01) 2.10
Saag 1 (1998) —:-— 1.06 (0.61, 1.82) 19.44
Saag 2 (1998) —f— 1.32 (0.75, 2.33) 17.81
Adachi (1997) —:n— 1.23 (0.60, 2.55) 10.89
Hakala (2012) — 1.78 (0.61, 5.19) 5.02
Lems (2006) —.-i— 0.81 (0.41, 1.61) 12.35
Adachi 1 (2001) —{—o— 1.61 (0.43, 6.01) 3.32
Adachi 2 (2001) —i—o— 1.39 (0.37, 5.21) 3.30
Zhang (2011) - 0.47 (0.04, 5.69) 0.93
Ye (2016) _—— 1.17 (0.24, 5.58) 2.36
Zhang (2012) : 5.55 (0.25, 120.64) 0.61
Zhou (2010) u 4.30 (0.20, 93.90) 0.61
Overall (I-squared = 0.0%, p = 0.896) <b 1.04 (0.82, 1.33) 100.00
i
| |
.00829 1 121

B4 TRRRMEEZLEH Meta-53 1 7R R E

Fig. 4 Forest plot of Meta-analysis of incidence of adverse reactions
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Study %
ID SMD (95% Cl) Weight
Etidronate :
Roux (1998) - 0.68 (0.29, 1.07) 4.61
Geusens (1998) | —— 3.91 (2.56, 5.26) 0.39
Adachi (1997) -+- 0.87 (0.49, 1.26) 4.80
Jenkins (1999) +—— 1.63 (0.76, 2.49) 0.94
Subtotal (l-squared = 86.9%, p = 0.000) 9 0.97 (0.71, 1.22) 10.74
Risedronate :
Reid 1 (2000) -0-: 0.40 (0.06, 0.74) 6.09
Reid 2 (2000) -or 0.63 (0.30, 0.97) 6.26
Takei (2010) l mand 0.53 (-0.10, 1.16) 1.76
Yang (2014) :—0— 1.72 (0.90, 2.54) 1.05
Zhang (2011) |—— 1.74 (0.95, 2.52) 1.14
Zhang (2012) —— 0.57 (0.04, 1.09) 2.59
Zhao (2016) —0:— 0.55 (-0.07, 1.18) 1.80
Subtotal (l-squared =63.5%, p = 0.012) Q 0.66 (0.47, 0.84) 20.69
|
Alendronate :
Tee (2012) —— 1.03 (0.25, 1.81) 1.16
Stoch (2009) - 1.03 (0.61, 1.44) 412
Saag 1 (1998) -ql' 0.70 (0.46, 0.93) 12.41
Saag 2 (1998) > 0.92 (0.68, 1.16) 11.85
Yeap (2008) -0+ 0.43 (-0.14, 0.99) 2.22
Okada (2008) | ——  6.85 (5.02, 8.69) 0.21
Lems (2006) -+ 0.63 (0.31, 0.95) 6.93
Adachi 1 (2001) + 0.77 (0.38, 1.15) 4.75
Adachi 2 (2001) - 0.97 (0.56, 1.38) 4.24
Lau (2001) +o— 1.25 (0.76, 1.73) 2.97
Cheng (2014) :—0— 1.51 (0.93, 2.09) 212
Ye (2016) o 1.32 (0.84, 1.80) 3.05
Zhou (2010) —e— 0.48 (-0.06, 1.03) 2.37
Subtotal (l-squared = 80.3%, p = 0.000) b 0.88 (0.77, 0.99) 58.39
|
Pamidronate !
Boutsen 1 (2001) : —— 2.45(1.19, 3.70) 0.45
Boutsen 2 (2001) |—— 2.18 (0.99, 3.38) 0.49
Subtotal (l-squared = 0.0%, p = 0.765) : <> 2.31(1.44,3.17) 0.94
|
Ibandronate !
Hakala (2012) +— 0.99 (0.57, 1.40) 4.13
Li (2010) —— 0.73 (0.09, 1.37) 1.71
Fan (2016) —- 0.61 (0.16, 1.07) 3.40
Subtotal (l-squared = 0.0%, p = 0.482) ¢ 0.80 (0.53, 1.08) 9.24
|
Heterogeneity between groups: p = 0.003 |
Overall (l-squared = 76.3%, p = 0.000) 0 0.85 (0.77, 0.93) 100.00
|
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Fig. 6 Funnel plot of changes in lumbar spine bone density
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