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Bone mineral density, bone turnover markers, bone microarchitecture and strength
for evaluation of osteoporosis and efficacy of medication
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Bone microarchitecture and estimated strength of primary osteoporosis
patients treated with anti-resorptive (MIN), anabolic agents (dTPTD) were compared with non-treated
historical control by using CT data of 3rd lumber spine. Both anti-resorptive and anabolic agents
increased BMD, positively altered trabecular microarchitecture, and improved estimated strength.
However, trabecular connectivity could not be restored by anti-resorptive treatment. Effect of
denosumab for rheumatoid arthritis patients was evaluated, and positive effect on BMD and
microarchitecture compared with non-treated historical control were confirmed. On the other hand,
relationship between response to RIS and baseline characteristics of the patients were explored. BMD

increased in response to RIS even when the patients were old and initial BMD was low, but early
initiation of treatment would be recommended for preventing fracture. Moreover, monitoring bone
turnover markers was useful in predicting future BMD gain.



Goal-directed

Treatment

(composite measure)

DXA (dual X-ray absorptiometry)

DXA

60—~80

WHO
(FRAX)

2000  NIH

format

Micro-CT

CT invivo
CT

bisphosphonate denosumab SERM

Teriparatide
CT
cT
DXA L2-4
BMD
CT : DICOM

Local thresholding

data

purified volume

(BV/TV) Th.Th. Thb.N. metric

non-metric



cT
DICOM
(Mechanical Finder, RCCM)

(TRACP-5b, CTx, BAP)

(MIN, n=10)

(dTPTD, n=10) 1

MIN age-matched
historical control (CTL, n=10)
retrospective

MIN  CTL

dTPTD
MIN
CTL

) Non-treated o MIN-treated “
o “ 200

W :
S - -

dTPTD-treated

i 1
o o
0 0 80
60
N M o
-30 ‘ -30 20
*:p < 0.05 vs. Non-treated —
® e % % B % “ vnvvvvrv S % T %
©, %, Y i Y% s % W W % s, Y0 Y Yo
%, 4,9, %, © % L%, %, 0 % 4% 9, ©
5 %% e > % 5 %%

) ABMD

0 [e=—
—
*: p < 0.05 vs. Non-treated

Non- MIN- dTPTD-

) AFE-Strength

N
o -

Non- MIN-

*:p < 0.05 vs. Non-treated
+:p < 0.05 vs. MiN-treated

dTPTD-

treated treated treated treated treated treated
MIN
dTPTD
DXA
RANKL
11 DMAB
3 8 65.5
historical control
1 9
CTL 9 65.4
DMAB 8 CTL
8
SERM
aBMD (BV/TV)
(Th.N) CTL DMAB

(CD)



DMAB

(RIS) BMD

BMD

D RIS
RIS 1447 1 1
2.5mg 783 1 17.5mg 242
1 75mg 422
BMD 25(0H)D
RIS BMD
25(0H)D 20ng/mL
447
30ng/mL 10.8 BMD
baseline BMD  T-score 2.5
2.5
P=0.0003 baseline
25(0H)D 21ng/mL
21ng/mL P=0.0138
RIS 3
BMD
endpoint BMD  T-score
2.5 1.5 T-score
2.5 0.8
BMD
RIS BMD

D

RIS
25(0H)D 21ng/mL
21ng/mL

D

1. Mawatari T, Muraoka R, lwamoto Y:
Relationship between baseline
characteristics and response to
risedronate treatment for
osteoporosis: data from three Japanese
phase 111 trials. Osteoporos Int 28(4):
1279-1286, 2017

1. Mawatari T: Latest Treatment for
Osteoporosis 2017 The 27th

Korean-Japanese Combined Orthopaedic

Symposium ( )( ) 2017
2.
5
( ) 2017

3.

133

( ) 2017
4.

D
35
( ) 2017

5. Mawatari T, Kawano K, Arisumi S,
Takahashi M, lkemura S, Hamai S, Matsui

G, lguchi T, Mitsuyasu H, Nakashima Y:



10.

11.

12.

13.

Effect of Bisphosphonate and
Teriparatide on Vertebral Bone
Microarchitecture and Strength in Vivo
Assessed by Clinical Computed
Tomography American Society for Bone

and Mineral Research 2017 Annual

Meeting ( ) 2017
( ) 2017
26
( ) 2017
4 (
) 2017
(
) 2017
(
) 2017

Mawatari T, Arisumi S, lkemura S,
Matsui G, lguchi T, Mitsuyasu H, Arai
T, Kawano K, Takahashi M, Nakashima Y:
Effect of minodronate on vertebral
bone microarchitecture and strength
in vivo assessed by clinical computed
tomography WCO-10F-ESCEQ 2017
FLORENCE ( )(

) 2017
Mawatari T, Muraoka R, lwamoto Y:
RELATIONSHIP BETWEEN SUPPRESSION OF
BONE TURNOVER MARKERS AND FUTURE
INCREASES IN BONE MINERAL DENSITY IN
RISEDRONATE TREATMENT World Congress
on Osteoporosis( ) 2016

14.

15.

16.

17.

18.

19.

20.

(TRACP-5b  BAP)

2016
Mawatari T, Arisumi S, lkemura S,
Matsui G, lguchi T, Mitsuyasu H,
Sakemi Y, Sakurai R: Effect of
Minodronate on Bone Microarchitecture
and Strength in Vivo The 26th
Japanese-Korean Combined Orthopaedic

Symposium (26

)( )( )
2016
~ ~ 42
( ) 2016
13
Update( ) 2016

Mawatari T, Muraoka R, lwamoto Y:

RELATIONSHIP BETWEEN SUPPRESSION OF

BONE TURNOVER MARKERS AND FUTURE

INCREASE IN BONE MINERAL DENSITY IN

RISEDRONATE TREATMENT ~ ASBMR 2016 (
)( ) 2016

( ) 2016

Orthopaedics Conference in
Shimada ( ) 2015
Mawatari T, Muraoka R, lwamoto Y:
Positive Association between BMD Gain
by Risedronate Treatment and Early
Suppression in Bone Turnover
Markers(TRACP-5b,BAP) :Sub-analysis
of Japanese Phase Trial of
Risedronate 75mg ECTS-IBMS 2015(

) 2015



21.

22.

23.

24.

25.

26.

27.

28.

2015
BMD D
- 88
2015
Minodronate 33
2015
( ) 2015

Mawatari T, Muraoka R, lwamoto Y:
Relationship Between Suppression of
Bone Turnover Markers
(TRACP-5b,BAP)and Future Increases in
Bone Mineral Density in Risedronate
Treatment -Sub-analysis of Japanese

Phase Study of Risedronate 75mg-

ASBMR  2015( ) 2015
Bone
Master Course 1V ( ) 2015
Bone
Master Course IV ( )
2015
Bone

Master Course 1V ( ) 2015

€))

@

®

4

MAWATARI, Taro

60335974



