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Validation and improvement of a prediction model for osteoporotic fractures,
FRAX, in a large-scale cohort of Japanese elderly men.
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To test the validity of a fracture risk prediction model, FRAX, in Japanese
men, we analyzed the data from 1805 men who had been followed for 5 years. Major osteoporotic
fractures (MOFx) and morphometric vertebral fractures (vFx) were identified in 22 and 41 men,
respectively, during the follow-up. Area under ROC curve of FRAX at baseline for predicting the risk

of MOFx was 0.668 and was improved to 0.720 by adding trabecular bone score (TBS% and serum
pentosidine levels to the model. AUC of FRAX for predicting vFx was 0.682. A model incorporating

BMD, age and BMI showed a significantly greater AUC, 0.783, than FRAX alone, and was recommended to
use to assess VFx.
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Table 1. Concordance of observed number of participants with MOFs with expected number
according to FRAX® in the Fujiwara-kyo Osteoporosis Risk in Men Cohort Study

10-year risk of MOF by Number of participants

Number of with MOFs P-value for  P-value for
m participants. m difference® trend
Lowest 4.0x/+1.2 579 10.2 3
Intermediate 5.7 x/+ 1.1 617 15.0 7 p<0.0001 0.0004
Highest 8.4 x/+13 619 24.3 12

MOF: Major osteoporotic fracture
“Difference between expected and observed numbers of MOFs
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Pentosidine AUC 0.720

Table 2. Improvement in predictive performance of FRAX® with TBS, pentosidine and esRAGE for
major osteoporotic fractures in the Fujiwara-kyo Osteoporosis Risk in Men Cohort Study

Prediction models :gf:i’ﬁ’:;::e' AUC :ngr:rzg
FRAX alone 0.0359 0.668 (0.566, 0.770)  Reference
FRAX + TBS 0.0035 0.684 (0.568, 0.801)  0.9558
FRAX + TBS + Pentosidine 0.0020 0.720 (0.611, 0.831) 0.4120
FRAX + TBS + esRAGE 0.0145 0.668 (0.536, 0.800)  0.9955
FRAX + TBS + Pentosidine + esRAGE 0.0044 0.716 (0.605, 0.827)  0.4280

FRAX: 10-year probability for incident major osteoporotic fracure according to FRAX®
TBS: Trabecular bone score

esRAGE: endogenous soluble receptor for advanced glycation end-product

AUC: Area under the receiver operating characteristic curve

AUC is represented with the estimate and 95% confidence interval in parentheses.
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Table 3. Prediction models for incident vertebral fracture in the Fujiwara-kyo Osteoporosis Risk in
Men Cohort Study

Prediction models :gf:i’ﬁ’:;::e' AUC :ngr:rzg
FRAXWithBMD 00006  0.682(0.611,0.754) Reference
[FRAXWIthBMD +TBS 00013 0.682(0.611,0.754)  0.9981
|FRAXwithoutBMD 0.0059 0.626 (0.533, 0.718)  Reference
|FRAXwithoutBMD + L S-aBMD <0.0001  0.760(0.686,0.833)  0.0333
|FRAXWIthoutBMD + LS-aBMD + TBS  <0.0001  0.759 (0.686,0.833)  0.0340
|LS-aBMD <0.0001  0.744 (0.667,0.821) Reference
|LS-aBMD + age <0.0001  0.774(0.708,0.839)  0.0753
|LS-aBMD + age + BMI <0.0001  0.783(0.719,0.847)  0.0348
|LS-aBMD + age + BMI + TBS <0.0001  0.781(0.718,0.844)  0.0359

LS-aBMD: areal bone mineral density at the lumbar spine BMI: body mass index

TBS: Trabecular bone score

FRAXwithBMD: 10-year probability for incident major osteoporotic fracure according to FRAX® with
femoral neck aBMD

FRAXwithoutBMD: 10-year probability for incident major osteoporotic fracure according to FRAX®
without aBMD

AUC: Area under the receiver operating characteristic curve

AUC is represented with the estimate and 95% confidence interval in parentheses.
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