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Application of a non-invasive assessment method for lumbar spine trabecular bone
microarchitecture to the Japanese population: its validity in vertebral fracture
risk assessment

IKI, Masayuki

3,000,000

890 855 trabecular bone
score (TBS) ROC 0.6

TBS

We examined whether or not trabecular bone score (TBS) predicts the risk of
incident vertebral fracture in community dwelling 890 women and 855 men. Prediction accuracy of TBS
represented by area under ROC curve was 0.682 and 0.630 for women and men, respectively, which were
significantly better than chance, but was not sufficient enough to use in clinical settings. The
follow-up period was short in men and should be extended so as to be analyzed with a greater statistical
power. In addition, prediction models incorporating risk factors other than TBS and bone density should
be developed to improve their validity.
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Reclassification improvement measures

Integrated discrimination improvement
(IDI)  Net reclassification improvement
(NRI)(Stat Med 27:157)
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(2) JPOS TBS

BMD TBS

JPOS

With incident ~ Without incident ~ p Value for
Total vertebral fractures  vertebral fractures  difference

No. of subjects 665 2 573

Age (years) 641481 682475 635480 <00001
Height (cm) 1485455 1465+ 58 1488454 <0.0001
Weight (kg) 535486 526496 537484 02730
BMI (kg/mQJ 242435 245440 242434 05128
Current smokers (%) 23% 2% 23% 1.0000
Habitual drinkers (%) 33% 54% 3.0% 03640
Habitual exercisers (%) 2% 315% 27.% 04489
Dietary intake of calcium (mg/day) 684.£257 6824281 6854254 09309
History of fragility fractures (%) 16.5% 294% 145% 0.0006
Prevalent vertebral defomnity (%) 87% 196% 7.0% 0.0002
Treatment of osteoporosis (%) at baseline® 1.7% 54% 1.1% 0.0087
Initiation of treatment of osteaporosis (%) during follow-up® 51% 109% 4.2% 00145
aBMD at the spine (g/cm’) 080240.142 072940126 0814£0.141 <0.0001
TBS 119040100 113240110 120040095 <0.0001

BMI=body mass index; aBMD = areal bone mineral density, TBS = trabecular bone score.

“Treatment of osteoporosis at baseline mainly included activated vitamin D and/or calcium.

“Treatment of osteoporosis during follow-up was defined as taking bi for 26 months or
22 years.

Values denote mean and SD or prevalence rate (%).
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BMD Model 1 TBS
Model 3 AUC
IDI  NRI
TBS
Predictors OR AUCestimate (5% C)  AIC DI NRI (%)
Model 1 aBMD 169 (139,205) 0673 (0614, 0732) 5079 Reference Reference
Model 2 T8S 198(156,251) 0682 (0621,0743) 5027 0014 (0012 040 -119(-337,99)

Model 3 Model 189(152,229) 0700 (0614,0732) 4970 0024 (0006, 0041)  B5(15,54)
aBMD 136 (109, 1.70)

T8S 164 (125, 2.15)
Model 4 Model 200162, 246) 0718 (0662,0773) 4930 0031 (0015,0048) 368 (15, 58.4)
aBMD 127 (102,159
8BS 154 (117,202)
Age 123 (104, 144)
Model 5 Model 196 (160,239) 0720 (0675, 0784 4919 0031 (0012, 0050 283 (64,502)
aBMD 1.23 (098, 1.55)
TBS 152 (116, 2.00)
Age 121 (102,143)
Prevalent vertebral 1.84 (095, 3.54)
deformity

ROC =receiver operating characteristic; OR = odds ratio; aBMD= areal bone mineral density at the spine; TBS = trabecular bone score; AUC =area
under the receiver operating characteristic curve; AIC=Akaike's information criterion; DI =integrated discrimination improvement; NRI=net
reclassification improvement.

The odds ratio of incident vertebral fracture was estimated for each SD decrease in aBMD and TBS, 5-year increase in age, and SD increase in the
estimated risk from multivariate models, ie, models 3, 4, and 5.
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