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Changes of Bone Mineral Density and Biochemical Markers of
Bone Turnover after Treatment with Hormone Replacement

Therapy (HRT) and Fluocalcic Effervescent®
in Perimenopausal or Postmenopausal Osteopenia
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Wan-Kyu Eo, M.D., Chang-Won Lee, MD.*

Department of Internal Medicine, Kosin University College of Medicine, Busan,
Korea and Department of Internal Medicine, Konyang University College of Medicine, Choongnam, Korea™

— Abstract

Background: Sodium fluoride stimulates bone formation and has been used to treat osteoporosis for decades despite
debate about the antifracture efficacy. For women with low bone mass, the ideal therapy should not only inhibit bone
resorption but simultaneously stimulate bone formation to increase the bone mass above the fracture threshold. We thus
performed an intervention study to investigate the effect of a low dose fluoride prospectively, in combination with
HRT, on bone mineral density (BMD) and biochemical markers of bone turnover. Methods: Thirty perimenopausal
or postmenopausal osteopenic women were enrolled, and were treated with Fluocalcic effervescent® (disodium
monofluorophophate [MFP] 100 mg + calcium carbonate 1,250 mg) 1 tablet BID and conjugated equine estrogen
(HRT) 0.625 mg QD for 12 months in Department of Internal Medicine, Kosin University Gospel Hospital from
January 2001 to December 2002. BMD and chemical markers of bone turnover, serum alkaline phosphatase, serum
osteocalcin, and urine deoxypyridinoline (DPD), were evaluated before and 12 months after starting treatment. Results:
Serum alkaline phosphatase, serum osteocalcin, and urine DPD after 12 months were not significantly different from
those of pre-treatment values. The post-treatment BMD's were correlated with pretreatment BMD's, but they were not
correlated with all the pretreatment chemical markers of bone metabolism. Changes of the BMD of L2-14 were not
correlated with the changes of chemical markers except urine DPD. Pretreatment markers, BMD of 1L.2-L4, serum
osteocalcin, serum alkaline phosphatase, and FSH were correlated with changes in BMD of L2-L4. There was no
chemical markers correlated with the change in BMD of femoral neck. Conclusion: Twelve-month treatment with
MFP and HRT was not associated with improvement in BMD. Pretreatment markers, BMD of L2-14, serum osteocalcin,
serum alkaline phosphatase, and FSH may predict changes in the BMD of L2-1.4.
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bl 28l oAl A3 #HE ddMe B
YA B ol odeizkx] e 2@ N2
T BhE S QoY U Aok BE 18 ool
ZAsore WsE Role whud] Holy awule
Syatel AEE AR gwdor F o e WusE
BTt E% YT Axke 244 F o= EARS
o} HHiE BofFu, AsEn NEELS Ao JHE
s Aol Yok mepy FYE PA el st
st AEE PAFORA A8 &g WAHAY, A

g e 71Fe] 2 F Uth

B AFAM A= T score -1914] -2.5 Alole] #H7
A9 {4 & 704 Q4L Qe A EERAT}
Fluocalcic effervescent® AA| o] B 87 2 2L F
grol AstEtA AR uixs @S DofR I,
F ZEEY ¥M3E dSshe b 7] He AE
P

qsa 39T,

e oo

L

-

A7dY 2 Py

1. Ao
200138 19%E 20023 129742 ZAg sty B3
A dhFg Yo FUE £37] (DEXA, QDR -
4500, Hologic Inc, USA)E 23 L2%-E 14 7}A] (o]3}
L2-14)e] FREE SA 3t T score -1014 -2.5 Abo] &

golslo] F7+A (osteopenia)E AT HA AL

perimenopausal) 2 7 § (postmenopausal) &4 22}
= At = R T score -2.5 UIRR ZrhaE 2
-1 oo ® Amgt BAE B A
AT dAFTY e didelM A
o & =

A goN7F 9

kS

1271 F9F o] ~2EZ 4 (conjugated equine estrogen;

0625 mg QD)% Fluocalcic effervescent®  (disodium
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monofluorophophate [MFP] 100 mg + calcium carbonate
1,250 mg; fluorideZ 13.2 mg + calcium @2 500 mg) 1
% BIDZ A 53ch

3. 3% 334
WAAES AEAF A8 A& 12709 Foll L2-14,
A& dESAdAM IS SASA

4. ZdAL A3 A 53

A3y Axe A8dH 5 AF £ oY, 8
T 120 A3 € F HES HAsE] s
Aol A FHAFEIolA 7 10A]5E 124] Apejol
Az A4S AFHAT 2 AEJA F ol
alkaline phosphatase(ALP)+= 38 Dessey-Lowry assay 2,
32 osteocalcine immunoradiometric assay(IRMA; A&
Pz g, TESF AEZE = deoxy-
pyridinoline(DPD+< chemiluminiscent immunoassay (CLIA

Meddd e Q)R ST

3. 54

ARAFe) FTUE L FuAle) Asje A W
Z 2A3%17] 93l paired sample t-testS o]-&3te] 24
AT BE Ade B EEAAE B8 A
A7 12 4D ¥ BUE D FUE We) Je
T AAE E437] f15he, Pearson A AA ¥4
P3G e, TE ZAds ABASF (coefficient of
correlation, N E FEAISIATE EAA §9AL P <005
A AFE s FA AMSE Z2aHL SPSS for
Windows 10.1 (SPSS Inc., Chicago, IL, USA)o] it}

f

1=
A
<}

> 4
mlo

4 %

1. tidAe] 2w £4

oA SR £ 3090l AFe) 29U (median)
2 S8t A& A 28olA 48 25 (o3 L2-14)%
A= UETAY TYUL 2o HFe Z7 1022,
0852 g/em2%th. B3 FSHO} LHe] W& 747k 454,
35.4 TU/LYG ) 84 estradiol®] HA#L 43.7 pmol/LAT

s e

A A19Y 13, 2004

3 ALP, 8% osteocalcin®] H#L ZHzt 150.2 UL,
17.6 ng/ml$8 3, & deoxypyridinoline(DPD)&] B2 6.0
nmol/mmol°] At} (Table 1).

Table 1. General characteristics of thirty patients with
perimenopausal or postmenopausal osteopenia

Age, median (years) 8 (range: 46-75)

BMD L2-L4 (g/em’) 1.032 + 0.108
BMD Femur neck (g/em’) 0852 + 0.103
FSH (IU/L) 454 + 303
LH (UL) 354 + 243
Estradiol (pmol/L) 437 £ 196
Serum alkaline phophatase (U/L) 1502 + 5438
Serum osteocalcin (ng/ml) 176 + 94
Urine deoxypyridinoline (nmol/mmol) 6.0 + 30

All values are the mean = SD.

2. A8 A% 22x 2 ZdAe AR A g W3

N B8AZ) L2-140) UL E 747} 1.032, 1.018 glem’
2A BAITEAH zpolrt gl A8 M ¥wg A8
% ZUxe Hl9] HFL 091 (EFHAF 0.078) ATt
A8XT 25 YEHSAY FTEEs Z7}F 0852, 0853
gem’ 24 A A Aol It A8 A} v E A
5 % ZUxe) vjo) FF-2 1.005 (XFHA} 0.069) A Th
(Table 2)(Figure 1).

Table 2. Changes of BMD and markers of bone turnover

after 12-month treatment in thirty patients with
perimenopausal or postmenopausal osteopenia
Before After P

treatment treatment

1.032 + 0.108 1.018 + 0.088 0.478
0.832 + 0.103 0.853 + 0.0850.935
Serum alkaline phophatase (U/L) 1526 + 305 1550 ¢ 346 0850
Serum osteocalcin (ng/ml) 206 +87 154+24 0228
Urine deoxypyridinoline (nmol/mmol) 5.3 + 2.0 59 +32 0.776

BMD L2-L4 (g/em’)
BMD Femur neck (g/cm’)

All values are the mean + SD.

A EAZ A ALPS| Ha-2 747} 1526, 1550 ULE
A EAAS Aol= gtk EAF ¥R AFE ¥
ALP®] H)9] H#2 1037 (X282 0230 A A EA
% A osteocalcin®] HaS 7}z} 206, 154 ng/mlZ2 A
EARQ Aol YT A FAH ¥ A8 & A
osteocalcin®] H]9] B-L 0.855 (EFHA} 0.349) ATt
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(A) (B)
BMO. L2-14 Serym Alkaline Phosphatase
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o 1.2 |
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0 12 Manth after Treatment
Month aftei Treatment
(B) (C) Urine Oeoxypyrdinoline
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Month after Treatment

Figure 1. Mean changes of lumbar spine, L.2-L4 (A) and
femur neck (B) BMD in patients

with perimenopausal or

postmenopausal  osteopenia  treated with HRT and
monofluorophosphate.
(A)
Serum Osteocalcin
1.2
|
SRR
g
s
C o ol
z ~
g i T~
£o0s - \\
Sog:
i
07 !
0 12

Month after Treatment

-89_

Figure 2. Mean changes of serum osteocalcin (A), serum
alkaline phosphatase (B). and urine deoxypyridinoline (C) in
patients with perimenopausal or postmenopausal osteopenia
treated with HRT and monoflucrophosphate.

2845 x DPDY HaFS 27 5.3, 58 ng/ml=EA §
Al zol= girh AEHF vlwgh X5 & =
DPDe] Hleo] & 1338 (EFHA} 1 At (Table

2)(Figure 2).

3.8 12719 39 =4
Eobe] A

o} Zyjape] Ashad X

o)

AE 12708 39 12-149] FLE ARAAZ Bo)
= AgeE AEe QARE A5 L2149 FEE

= e AEAATE AR (r = 0655, P = 0.003)

¢ A5 1208 £ A5 gEFAY TEEE A
| A A Aok AH3AT gl A8 A
= gEZAY U (r=0827, P=00000%E &
o gt FAAA 7L AATh (Table 3
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Table 3. Relationships of bone mineral density (BMD) after
12-month treatment and chemical markers of bone turnover
before and after treatment in thirty patients with perimeno-
pausal or postmenopausal - osteopenia

BMD L2-14 BMD Femoral neck
12 months after 12 months after
treatment treatment

Serum Alkaline phosphatase
Before treatment -0.248 (0.337)
12 months after treatment  -0.148 (0.683)
Serum osteocalcin

-0.387 (0.125)
-0.024 (0.948)

Before treatment 0425 (0.130)  -0437 (0.118)

12 months after treatment  -0.137 (0.796)  -0679 (0.133)
Urine deoxypyridinoline

Before treatment 0.185 (0493) 0105 (0699)

12 months after treatment  -0.533 (0.139) 0232 (0.549)
BMD before treatment
L2-14 0.655 (0.003) (.380 (0.120)

Femoral neck 0.227 (0.363) 0.827 (0.000)

The numbers are r values, and P values are in parenthesis.

4. AR 12 AQS) TAES) W} TjAre] A3
st A ®eo] Wstshe] aA

L2-149] F—“‘C«] H3E = DPDe) Wishs} fo) g
FABAE Pt (P=0015). 2 o) R EA L2-14
o 2% (r— -0.586, P=0011), 8% ALP (r = 0.526,
P=0.030), @4 osteocalcin (r = 0.666, P = 0.009), 83

H( 0.501, P = 0.048)& L2-1.49] L x 9] ¥yslo}
A3BA 7Y AATH (Table 4).

Table 4. Relationships of the changes (4) of bone mineral
density (BMD) and chemical markers of bone turnover in
thirty patients with perimenopausal or postmenopausal
osteopenia after treatment

4BMD 1L2-14 4BMD Femoral neck

4Serum alkaline phosphatase -0.279 (0.435) -0.008 (0.983)
ASerum osteocalcin -0.684 (0.134) -0.699 (0.122)
AUrine deoxypyridinoline  -0.769 (0.015) -0.187 (0.630)

ALP, alkaline phosphatase; DPD, deoxypyridinoline
The numbers are r values, and P values are in parenthesis.

0.023) (Table 4).
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g 7122 st Bt 2035 AHEHY] AFge
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£ 497 A8 F 239 Q2E ZHo|Y HFole B
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o1, &0 A ¢ w4, N-terminal mid-fragmentS &
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