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The Effects of Raloxifene and Alendronate on Bone
Metabolism in Postmenopausal Women with Osteoporosis

Cheong Mee Kim, Byung Seok Lee, Si Hyun Cho, Sang Hee Lee’,
Da Jung Chung', Joo Hyun Park’, Ki Hyun Park?, Dong Je Cho!
Department of Obstetrics and Gynecology, Yongdong Severance Hospital,
Severance Hospital', Yonsei University, College of Medicine, Seoul, Korea

Objectives: To compare the efficacy of raloxifene and alendronate on bone mineral density(BMD) and bone turnover
marker in postmenopaual women with osteoporosis.

Methods: This was a 12-month study in which 95 postmenopausal women received treatment with daily raloxifene
60mg(n=37) and once weekly alendronate 70mg(n=58). The efficacy was evaluated with bone mineral density of lumbar
spine and femur, before and after treatment period. Biochemical markers of bone turnover were also measured.

Results: Alendronate demonstrated substantially greater increase in BMD than raloxifene at lumbar spine(4.7% vs 2.4%,
p<0.05) and femur trochanter(3.5% vs 1.0%, p<0.05). Reduction in bone turnover markers was significantly larger with
alendronate than raloxifene, especially osteocalcin and alkaline phosphatase level.

Conclusion: In postmenopausal women with osteoporosis, improvement in BMD and bone turnover markers was greater
during treatment with alendronate compared to raloxifene.
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A4 FUEE oA oA Raloxifenedt Alendronate?t WAk A= &3 vy ol

ol A%e B8 FEFF AL IASE AoE A7 ALN Atolel Hadd, #7 & A# (years since
H° raloxifene AFE3 AL JAoN ZHE = menopause), AZAZ A4 (body mass index), A
7 g 253 3 A Ut lgol wEHUL” osteocalcin, £ deoxypyridinline, 8% #Ze]A] <At

2 dFdMe &= 47 o35 A4S di 3 B4 5T 2 239 qEI(AR, Axl, AA)
S F3ted F 18 70mg alendronate® 4Y 13 60mg 9 g —T'—“'E'—E EAAoZ §98 o7t gt
raloxifened 1'A7F AE 30 Q&9 HEF9 FUT (Table 1).

b FujAle] #HE A ZAA vAe 23E AEAF AE 1359 WA Az Hels A
H o FASA HEH RLX A 84 gdA JaRs) a4
TL(7174192 TU/L vs 5961147 TU/L, p<0,001)7}

AU A HAastnew, I 99 tE AR
Arfa H o FE7F ol A Aoy §93# ol
At ALN #FAME A osteocalcin FE(86+

20023 SEEE 20043 1097hx] B9 AL Ol 7o) 24ng/mL vs 69+21ng/mL, p{0001), £ deoxypyr
sk da2diA FA & 1do| A At 951 9] o dinoline &% (6.7+19nmol/mmol vs 6042 1nmol/mmol,
AT IYE A4S AR g A2 19 o p{005) 2 ¥4 4L QiHEE] &4 FE(700%
Bol ArE2q 9 meAde, drad BAE 188 IU/L vs 5214123 TU/L, p0001) REe)A £7)
W(calcitonin), 28 20]E, o] G FhAtel] 43S gHog fofgk zo]7h AATH Table 2).
nAe ded B8 4% guE, WA 7E AgAFH Ng 14359 YT #sls RLX o
AT, WA s T AFEE AEYEAS Ae 85FF ZEUE7F 0817£0077g/afll A 0835+
ot asA Aol AW AMAZ oI OL‘:"] =] 0071g/ei 2 T 2k 7k AR (p<0.05), HEZ
oS 7 oAHES A gokor, e 9 FYEE oY fAd Aole BolA &%k
g AT dA4E A7 thdel A ALfstgich o ALNFAAMYE 2329 FUEE 081740123/

WABAEL 2297 2Z3e F 203 1}y atoll A 0853+0113g/cf® FA3 Z71E HYL
3799 A raloxifere (RLX, Evista®, 60mg/day)®} 58 (p<0.001), HEF AAH0539+0077g/ai vs 0557+
Woll A alendronate( ALN, Fosamax®70mg/week)E 0.079g/cit, p<0.05) & AA (total) thEH(0.730%
RAEE 7ht Bojgidon o & BTl 2 0063g/ct vs 0.749+0070g/cf, pl0.001)olA EAHH L.
700mg/day-2 %7}:% Agstac 2 9r9E 2718 e A th Table 3).

A g BAES B A 19F YA = T2 Aole XEE FaA BAAY] Ha Wshg
Az} TUEE ZAs9GG FuA IAAE FF S AHEA RLX ALNS ARE3 FolA @%ﬂ
4 FAAEA 2 deoxypyridinoline(Enzyme immunoa osteocalcin= =7} 242 82%9F 189% 2 AT
ssay, Quidel, San Diego, USA), Z8A A= 8F g3 oAl AR g4 =REE 7zt 146%
osteocalcin (Enzyme immunoassay, Quidel, San Diego, o} 236% 2 FAYFOEZM ALNTFIAA AFE £33
USA) # dA dzdelA olAEs] E4(Rate assay, Sojs g WEge #4AE HYt deoxyp
Hitachi 7600-110, A1%8}sh & A4 oH, 95 9 yridinoline =9 B WL T 7 Aol 4
HEFY FPEe oF duA ¥kl FFASY HO R Aule zkol7t il th(Fig. 1).

(dual energy X-ray absorptiometry, DEXA) 84]¢] A8 9&F Zure Hy wiEe RLXY
FUE Z37)(Hologic Co. Ltd, USA)E o] &3} & ALNS AM&8l 2ol A 72k 2499 479% Z7véhed
AAon, £aLo] ol Af HAFEE Fth o, h¥Z HAHtrochanter) 9] FHUET 7H FollA]
EARSE 98 SPSS 120, t-testd l 39, 10%9} 35%2 Z71302R, & Boe BF Was
EAA F942 p gol 005 olstel AS-2 AT & oF & Abol guldlE e HYL, HEE T
Hneck) 9} AA(tota) HEZNME F 2 Apo]dl
A Wals TF’JEL o) 7t G th{Fig. 2).
2 A8 A7HES 7 2N 548 Baeg A
H,odAdEx SAR RLXE AMRSE ZdAe o
A A7 AEA A EANM RLXZH 108%1(4/37), ALNZIA & oF 69%(4/58) 2 VFEbst
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Table 1. Baseline characteristics of participants

o Raloxifene Alendronate
Characteristics (n=17) (n=58)
Agel(year) 558+32 559427
YSM(year) 66+32 64+24
BMI(kg/rf) 232%29 222+22
Osteocalcin{ng/mL) 88+20 86+24
Deoxypyridinoline(nmol/mmol) 74122 67%19
ALP(IU/L) 717%192 7001188
Lumbar spine BMD(g/crf) 08170077 0817£0123
Fernur neck BMD(g/crf) 06710061 0.652+0.066
Femur trochanter BMD(g/crt) 05620057 05390077
Femur total BMD(g/crt) 075010074 07300063

There were no significant differences between group (t-test, p<0.05)
Datas are given as mean®SD

YSM : years since menopause ~ BMI : body mass index

ALP . alkaline phosphatase BMD : bone mineral density

Table 2. Changes in biochemical bone markers after 12 months of treatment

Raloxifene Alendronate
{mean * SD) (mean + SD)
Osteocalcin(ng/mL)
Baseline 88120 6124

After 12 months
Deoxypyridinoline(nmol/mmoal}
Baseline 74+22 6.7£19

After 12 months * +
Alkaline phosphatase(IU/L)
Baseline 717x192 700+188
After 12 months 596+147 * 521+£123 %
* PL0.05 for the significant change from baseline (paired t-test)
o AR AW ZAL RLX AREZAA 281% nate(ALN) 9] 235 4oz wasigint 4%
(3/37), ALNTFI A= 2 86%(5/58) 2 RIAEA v AFoM ALNOZ AF8 Foldq 93 2 of
(A4 2 A FUng 9% Z7E 2 &
AARCH, ZHA FAALY T A ALNZA 9
U, M o 2 gag #2EE 9l 7 2oA R
Age Thshe WEE u&ei o RLXS A
2 47E AAF B09F PR o4 QY1 @ 2old QRER F4S 6 Hol saa
3] 60mg raloxifene(RLX)® & 13] 70mg alendro 2 gAddddlA BF AR5 FURY Z7lE 1Y
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Table 3. Changes in bone mineral density(BMD) after 12 months of treatment

Raloxifene Alendronate
(mean + SD) (mean + SD)
Lumbar spine BMD(g/cr)
Baseline 0817+0.077 0817+0.123

After 12 months

Femur neck BMD(g/crt)
Baseline
After 12 months

Femur trochanter BMD{g/ci)
Baseline
After 12 months

Femur trochanter BMD(g/crf)
Baseline
After 12 months

08350071 * 0853+0113 *

067110061 0.65210.066
067910062 066610083
0.56210.057 05390077
057410058 05570079 *
0.750£0,074 0.730£0.063
0.758£0.082 074940070 *

*
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Fig. 1 Mean percent changes of bone turnover mark-
ers after 1-year treatment. Comparisions were carried
out using t-test, (* p{0.05)
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P<0.05 for the significant change from baseline (paired t-test)
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Fig. 2 Mean percent changes of bone mineral density
after 1-year trealment, Comparisions were carried
out using t-test. (* p<0.05)
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oAk AR olE Z‘Z*ﬁ* o HyseE A2 2 udE AaE HAAT RLXS AHE FollA
TR FEE A I FAHE PRE e ¥ T 2A BAZY Fa A% dded, ¢z
&9 @ol, w}aw FUEe FuA IAE A AT FAstth HE ZaA £
st o] 727te okAle 254 dAE FF 2 247 RLX #Hoh ALNZIA § fou, A &
Ao AlAE 2EAE Hristed 84 M HE3 A& A4S o & Ye TaA BAA 7449
ajolw, 24 AP a9 EHZ*] A 2} (surrogate AL oAk UHA A% o B A+
marker) 2A] QY ITH® B A4 94 2449 b 2% Ao AgH s FE 24T
Aolg 2UES WA EXWE A AREate AL EATE AR AH Fdelsied, 4
7tetaon, ool & Ao @A & 9 g S F A AR HEE YES
2. @43 FE RLX ZolM Wert 2gked, o
FUEE 29 FEE d3dE F2F Aol RLX3 9o tixat& ol &8 oE old dtdMk
ZEAY e As 24 o] F23 7)de) ¥ BE vp olny
ot QI A AT W ook} FEAYdME 2Y 2 AFdME 474 § 2uds A4S ggeE
2o & ke 24 APEY dahe #Ho] &S EHF AAAE AHgele 29Es A #AR F
BT o) ST ER Hochberg5°8 T 284 5] MaS 4mBoRA, RLXzA Hse] ALN
AAAY TA9 Slobojz AAAINE TR FolN WAt B B URY SA% 2aA B
A i 038 #989) Gah g G B AT Ge® Bdaan 4 dydos A2
slom, &3 BUES 27b} 2 A4l NARE  29EZ 849 ARG oA ROt ARl £gol
o 2He ULE UHS LRI o1 A 1 29 24 4 S
2E5 A ARE A BURY S T A A} olFolAcr ¥ Ro2 Az
3 9959 ad Bdo) g B7aly, B2
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