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Purpose: The aim of this study was to compare retrospectively the efficacy of anti-osteoporotic agents (RAL-Ralox-
ifene 60 mg, ALD-weekly alendronate 70 mg, RSD-weekly risedronate 35 mg, AVD3-weekly alendronate 70 mg/vita-
min D5 2800IU, IBD-quarterly IV ibandronate 3 mg/3 ml, ZLD-yearly IV zoledronate 5 mg/100 ml) in postmenopausal
patients with osteoporosis or osteopenia. Method: This study retrospectively reviewed medical record and compared the
lumbar spine BMD percentage changes of each medicine group one year later from the baseline. 209 patients (27, 50,
60, 30, 35, and 7 patients in RAL, ALD, RSD, AVD3, IBD, and ZLD groups, respectively) are within the inclusion cri-
teria for the study. Results: From baseline to month 12, lumbar spine BMD increased significantly larger with bisphos-
phonate groups, compared to SERM (p <0.05). In all bisphosphonate groups, the lumbar spine BMD were increased
significantly from baseline. Of the bisphosphonates, the changes from baseline in BMD of IV bisphosphonates were
more larger than those of oral bisphosphonates, and yearly, quarterly bisphosphonates yielded significantly greater BMD
gains, compared with weekly bisphosphonate groups (p <0.05). In addition, patients receiving 70 mg weekly alendr-
onatetvitamin D3 had greater gains in BMD than alendronate Single preparation (p <0.05). Conclusion: Bisphospho-
nates yielded significantly greater BMD gains than SERM. Of the bisphosphonates, the changes from baseline in BMD
of yearly, quarterly IV bisphosphonates yielded significantly greater BMD gains, compared with weekly oral bisphos-
phonate groups. In addition, vitamin D3 plays an significant role in BMD gains.

[1 Key words - Osteoporosis, Osteopenia, SERM, Bisphosphonate, Raloxifene, Alendronate
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Table 1. Study medications.

Kor. J. Clin. Pharm., Vol. 24, No. 2, 2014

Group Ingredient & Strength Dosing frequency Route of administration Category
RAL Raloxifene 60 mg 7D PO SERM
ALD Alendronate 70 mg 7D PO BIS
RSD Risedronate 35 mg 7D PO BIS

AVD3 Alendronate 70 mg + Cholecalciferol 2800 U 7D PO BIS
IBD Ibandronate 3 mg/3 ml 3M Inj. BIS
ZLD Zoledronate 5 mg/100 ml 1Y Inj. BIS

7D (once weekly); 3M (once every 3 months); 1Y (once yearly); PO (oral administration); Inj. (injection); SERM (selective estrogen receptor

modulator); BIS (bisphosphonate)
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A8AEE A ZF 2] 7122 B4 vlalel s YA
(one-way ANOVAYS AHg&-38l9]ar zhzke] 7o) gle] 284
9] }‘Uir 55 AF3] A3l X8 HFe] T-score2} F4

A2 dSFEE T HA (paired ttest)E AA 3G 7+

x] E_zﬂq }?._»} v W= 53 FE T-ZA (independent sample
t-test)Z FEAFEA (analysis of covariance), ¥ -EAFEA
(one-way ANOVA) 2 Kruskal-Wallis tests AH8-3}31}.

EAgH XL Statistical Package for the Social Science
(SPSS) version 12.0 programs AF&-3lgow, 4% B4
A FERFUAE FI)519d ek ZH7ke] BA| EA ol A
p-valueZl 0.05 P9kl %5 FAPH o= folst zto|7t
ATk sl

A7 Az

e 8ixtel 54
ATNA A S Fo] W = E 11579 (RALE 162

TR FAARH, FoAF7|H, AGE, VitD; Egted o 7, ALD 206, RSD+* 39794, AVD3 1997, IBD<- 152
Table 2. Baseline characteristics of the study subjects.
Characteristics RAL ALD RSD AVD3 IBD ZLD F
(n=27) (n=50) (n=60) (n=30) (n=35) (n=7) (p-value)
Age (yr) 62.146.8 64.4+72 64.7+8.6 65.9+6.9 63.1£7.7 61.743.0 1.074
Range 52~77 51~80 43~86 48~78 46~80 5865 (0.376)
BMI (kg/m?) 23.743.1 23.542.8 232435 23.643.0 23.942.6 22.843.8 (8'3‘1)?)
Lumbarspine 09,071 205:067  -232£0.66  -220£0.63  -2.00£043  -2.25:0.66 1.269
T-score (0.279)
Lumbarspine BMD 65,009 0841008  081:008  0.84£0.08  0.84£0.07  0.84:0.08 1.074
(g/em?) (0.376)

RAL (raloxifene 60 mg); ALD (alendronate 70 mg); RSD (risedronate 35 mg); AVD3 (alendronate 70 mg + cholecalciferol 2800 IU); IBD
(ibandronate 3 mg/3 ml); ZLD (zoledronate 5 mg/100 ml); BMI (body mass index, kg/m?); BMD (bone mineral density); Values are expressed

as MeantSD
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IBDT 359 ZLD—7— T E skt

ARAR A 2 2] |HA SRS wwsl] $18) L
AHEA (one-way ANOVA)S =883t A3} RALY, ALD,
RSDT, AVD3%, IBDT, ZLD79] =22 7}7he] itqle
2 62141, 6444, 6474, 6594, 63.14], 61.74 o] ™ Body
Mass Index(kg/m?)= Z+zt 237, 23.5, 232, 23.6, 239, 22.8,
Baseline Lumbar spine T-score:= -2.09, -2.05, -2.32, -2.20,
-2.09, -2.25, Baseline &3 —’E—”]E(g/cmz)-“—:- 0.851, 0.843,
0.814, 0.836, 0.835, 0.840°22 Z}7}9] 7|# %] 50| B|$=3t E
5 2 Fo] FEellA 2 - 7] bl 7} A Th(Table 2).

Zt XEXNYE s 24

Zkzre] A7 A E8A7E FoIA vjaste] Fof 19
Fo| B e E=RE ASE] S8 2 2ol de
o HAF2] Tscoret} FUE A5 7FA| AL &2 T-7HA
(paired t-test)E- A A3} ).

Fol A Fof F 27} HF Tscoreell 3leIE= RALT,
ALDY, RSD, AVD3+, IBDY, ZLDES 25 77
-0.16+0.38, -0.21+0.19, -0.30+0.25, -0.37+0.37, -0.36+0.30,

¢

m

Table 3. Comparison between before and after the anti-
osteoporotic medications.

Medication Differences T p-value

T-score -0.16+0.38 -2207  0.036

RAL
BMD -0.02+0.05 -2.162  0.040
T-score -0.21£0.19 -8.169  0.000

ALD
BMD -0.03+0.02 -8.128  0.000
T-score -0.30+0.25 -9.193 0.000

RSD
BMD -0.04+0.03 -9299  0.000
T-score -0.37+0.37 -5.514  0.000

AVD3
BMD -0.04+0.04 -5.508  0.000
IBD T-score -0.36+0.30 -7.088 0.000
BMD -0.050.04 -7372  0.000
T-score -0.41+0.15 -2.813 0.031

ZLD
BMD -0.0520.02 -2.985 0.024

RAL (raloxifene 60 mg); ALD (alendronate 70 mg); RSD (risedronate
35mg); AVD3 (alendronate 70 mgtcholecalciferol 2800 IU); IBD
(ibandronate 3 mg/3 ml); ZLD (zoledronate 5 mg/100 ml); BMD (bone
mineral density, g/cm?); Values are expressed as Mean+SD

101

£0.00
© o
O
O
O 8
o Q O -
) - O
S © o 8 - ©
) Q
2
£ 10.00 2 g ©
) Q = = o
g 8 o g
= - g - :
s 2 s (= 5]
= ) 8 E O
@) 8 : g 8 o
2 =1 g
=] 2 o
0.00=] g E g g a
- 9 8
= o -
& 8
)
[a]
T T T T T T
AAL ALD ABD  ALD+vD3I  IBD ZLD
Group

Fig. 1. BMD change among anti-osteoporotic medications.
BMD (bone mineral density, g/cmz); RAL (raloxifene 60 mg);
ALD (alendronate 70 mg); RSD (risedronate 35 mg); ALD+VD3
(alendronate 70 mg+cholecalciferol 2800 IU); IBD (ibandronate
3 mg/3 ml); ZLD (zoledronate S mg/100 ml)

0.41+0.152 fr2)3F 2}po] 5 B 23 FL=(gem)ell 9l
o]A] ol M} Fo| = 7F Fo] 02 -0.019+0.045,
-0.026+0.022, -0.036£0.030, -0.044:0.044, -0.045+0.036,
-0.051+0.017% p-gkel 27 frol=F 0.052 e 2] et
v A7) A8Als Fo] AR TO:] Fol| Tscore B =
ol gleiA Folgt F7H Bl

w3k A8 W2 FRel 2o} Ql=AE AR $8)
FUE H3gol dal] nprt 24 & A9E 2Edhe] B
BEAA 2 Kruskal-Wallis tests A28 A3} o35
00442 7zt A BA9] F87} t=2ual & = 9l TH(Table
3)(Fig. 1).
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Agd S Hlw

ZT-5Fo] kA F SERMA Y] RALTZ bisphosphonate
A2l ALDE, RSDE, IBDE, ZLD¥ 959 £32 vl
7] oFE ol 19 9 AAAG] g TAE W55
Aol 2 vl T A 7+ TUE WL S SRR

Table 4. Comparison between anti-osteoporotic medication
categories.

Category n  Change rate of BMD T p-value
SERM 27 2.33+5.06
-2.370 0.019
BIS 152 4.35+3.89

BMD (bone mineral density, g/em?®); SERM (selective estrogen
receptor modulator); BIS (bisphosphonate); Values are expressed as
Mean+SD
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T AA o=z vwslyS o 7+ Al 72> SERM A Qo]
2.325+5.058, bisphosphonate A o] 4.437+3.894% FA A<
2 frolgt 2fe] & B9 vk(Table 4).
st 7|1A A SR zpold] whE oJFFE AlEFle] Fo
A FUEE PHego g FHA BAMS AXE Az}l w3}
T WEo uE FoFES 0.0022 7| A %] FEEI}F F
UE W3le) S T o] 8315 AAT 7% SHE

-

Table 5. Comparison of effectiveness among each anti-
osteoporotic medications to BMD changes.

Source TypellISS DF  MS F  p-value”
Modified model 245479 2 122740 7.708  0.001
Intercept 271.053 1 271.053 17.022 0.000
Eggt?nzﬁf"re 151733 1 151733 9529  0.002
Series 72165 1 72165 4532  0.035
Error 2802.611 176 15924 - -
Sum 5972.121 179 - - -
Corrected Sum  3048.090 178 - - -

BMD (bone mineral density, g/em?); Type 11 SS (Type III sums of
squares, Type III SS are each adjusted for all other effects in the
model, regardless of order. The Type III tests are the ones that the
text calls the Tests for Individual Coefficients and describes. The p-
values and F statistics for these tests are found in the box labeled
Type 1II Sum of Squares on the output); DF (degrees of freedom);
MS (mean square, The difference between the observed score and the
average score for Sum of squares divided by the degrees of freedom)
a) Calculated with the significance level is 0.05

b) R?>=0.081 (adjusted R’=0.070)

£0.00

[a]

10.00=

BMD change rate (%)

0.00+

T T T T T
0.600 0.700 0.800 0.800 1.000

BMD before treatment (g/cm°)

Fig. 2. The scatter plot of BMD changes before and after
anti-osteoporotic medications.
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Table 6. Comparison of BMD changes between routes of
administration.

Routes of administration n Changeof BMD T  p-value
Oral 110 3.89+£3.48

L -2.404 0.017
Injection 42 5.56+4.65

BMD (bone mineral density, g/cm?); Values are expressed as
Mean+SD

W 3}-goll gk Fo 52 0.0352 F AL 2ol BAHSE
2]k Ao] 7} vrebsdt(Table 5)(Fig. 2).

FOo{ZEY H|D

Bisphosphonate#] 42| Al 5 72 Fofdl= 2k (ALD
T, RSD)9F FALR Fofdl: ofA|(IBDE, ZLDT)| X
S vlasl] 3 oFE Fol 1d F] 7|A A wst
FUE WH3HE0] zfo] & v| w3

FovlEe 7Y FEE dsEs SHEE T FHA
(independent sample t-test) > 2 B|W3}93-& o Zhzhe] &
ATA 7} 3.88543.479 A7) 5.55744.6455 EA| A 02§
2] 8} x}po] 2 B9 tKTable 6).

w3t 71X 2] FH Iz xfolof whE oIk
Ues FHgeR %—E i :r‘ < A A} =3t
gl wE folghE
Slof| oefS F o ﬁ?la A ot U=
o tigt o] E-E2 0.0102 7 Ald 7ol *E“ﬁﬂ ez
zke] 7k Al E1d 4 3l =H(Table 7).

& m1°

o rE 12 of r_N_

{o
_4

FO0F7|E |l

Bisphosphonate”] 2] ¢4 & FodF7|HE wjed Fols}
+ 9FAI(ALD, RSD) 1D 37 gt Wl Fofah=
SFA(IBDT) 3MZ3 1'dell g Wl FeIdh= oFAI(ZLDT)

Table 7. Comparison of effectiveness between the routes of
administration to BMD changes.

Source TypellISS DF  MS F  p-value?
Modifiedmodel ~ 210.922” 2 105.461 7.561 0.001
Intercept 276.243 1 276.243 19.806 0.000
BMD before

reatment 125.972 1 125972 9.032 0.003
Routes of 95.082 1 95082 6.817 0.010
administration

Error 2078215 149 13.948 - -

Sum 5161.009 152 - - -
Corrected Sum 2289.136 151 - - -

BMD (bone mineral density, g/em?®); Type III SS (Type III sums of
squares); DF (degrees of freedom); MS (mean square)

a) Calculated with the significance level is 0.05

b) R?=0.092 (adjusted R°=0.080)




H7A7] AN s B AT A8 T A7

Table 8. Comparison of BMD changes among dosing
frequencies.
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Table 10. Comparison of BMD changes in terms of vitamin
D contents.

Dosing frequency n  Change of BMD T p-value Vitamin D n  Change of BMD T p-value
1D 137 3.58+3.87 No (ALD only) 50 3.14+2.86
-2.585 0.012
3M 35 5.36+4.37 -2.404 0.017 Yes (AVD3) 30 5.56+5.50
1Y 7 6.56+6.15 BMD (bone mineral density, g/cm?); ALD (alendronate 70 mg);

BMD (bone mineral density, g/em?); 1D (once daily); 3M (once every
3 months); 1Y (once yearly); Values are expressed as Mean+SD

Y722 vre] Zh2be] a345 wlaslr] §l8) oFE 7o |

W 5o 7)A Ao Hek FE = e zME Hluﬂ"ﬂv‘r

ZF v FEE H3ES I FAHEA (one-way
ANOVA) v| 3l & o Z2ke] -2 lD'ﬂjol 3.578+3.870
3MT-©] 5.357+4.370 1YZ°] 6.556+6.148% FA A2
93t 2}o] & .9 TH(Table 8).

71A 2] FHEe] Ao whE oJefS A sle] Fo A
TUES FHFeR I & 7 % AN g A} w=d F
& Sl o FoEES 0 7
W 3lol] oefS FH o] E’uﬂe 3,
fol] W3t o EEL 00128 7+ HlmT ol BAHoR
frolgh xbol 7} sla-5 Eel g 4 U Th(Table 9).

VD3 5&t 0{50f [ H|w

ZATF5o] <Al = alendronate HAA Al ALDE
alendronated] VD37} B&txo]2 AVD3Ze] &3-2 v)as)
7] $18 o Fod 14 Fo] 7)Aol Higt T = W EEe]
x}o] & w3} o).

F el Zke] FUE HIE S SYPEE (A OE )
WS o 2] HFE-S A7) 3.142+2.861 E3HA| 7}
5.558+5.499% FA| M o2 2|3t 2}o] & B9 TH(Table 10).

Table 9. Comparison of effectiveness
frequencies to BMD changes.

among dosing

Source TypellISS DF  MS F  p-value”
Modified 314490Y 3 104830 6711 0.000
model

Intercept 392243 1 392243 25.111  0.000
BMDbefore 106176 1 180.176 11535 0.001
treatment

Dosing 141.176 2 70588 4.519 0.012
frequencies

Error 2733.600 175 15621 - -
Sum 5972.121 179 - - .

3048.090 178 - - -

BMD (bone mineral density, g/cmz); Type LI SS (Type III sums of
squares); DF (degrees of freedom); MS (mean square)

a) Calculated with the significance level is 0.05

b) R*=0.103 (adjusted R*=0.088)

Corrected Sum

AVD3 (alendronate 70 mg + Cholecalciferol 2800 IU)

Table 11. Comparison of effectiveness between medication in
terms of vitamin D contents to BMD changes.

Source TypellISS DF  MS F  p-value”
Modified 334.867" 2 167.434 12243  0.000
model

Intercept 346.561 1 346561 25342  0.000
BMD before 5 59 1 225390 16.481 0.000
treatment

Vit. D contents 96.026 1 96.026 7.022 0.010
Error 1053.005 77 13.675 - -
Sum 2698910 80 - - -
Corrected 1387872 79 ; ; ;
Sum

BMD (bone mineral density, g/cmz); Type III SS (Type III sums of
squares); DF (degrees of freedom); MS (mean square)

a) Calculated with the significance level is 0.05

b) R*=0.241 (adjusted R’=0.222)
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