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Renovation of osteoporosis check-up and management acgordin% to fracture risk
assessment using a novel three-dimensional structure index for the proximal
femur
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We have followed the JPOS cohort for 20 years, and assessed using these
cohort data whether novel 3D bone architecture indices at the proximal femur at baseline improved
the predictive ability of conventional areal bone mineral density (aBMD) for subsequent hip fracture

risk. Trabecular volumetric BMD at the femoral neck showed the greatest area under ROC curve (AUC)
among the 3D indices examined in this study, and nearly significantly greater AUC than AUC for aBMD
at the femoral neck. Net reclassification improvement (NRI) indicated a significant improvement in
predictive ability of hip fracture by aBMD at the femoral neck by adding the trabecular volumetric
BMD at the femoral neck in the predictive model. These 3D indices can be used to improve the
fracture risk assessment in clinical settings.
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Table 1. Basic characteristics of paticipants grouped by the incidence of hip fracture

Variables Hip fracture No fracture F(;-i\f/rzlrl{:"::c;r
N (%) 68 (3.6%) 1838 (96.4%) -
Age (year) 73.6 + 7.7 60.7 + 11.0 p<0.001
Height (cm) 1453 + 6.4 150.1 + 6.1 p<0.001
Weight (kg) 49.9 + 9.6 53.8 + 8.6 p<0.001
BMI (kg/nt) 235 + 3.7 239 + 35 0.415
TH-aBMD (g/cn2) 0.638 + 0.120 0.790 + 0.134 p<0.001
FN-aBMD (g/cm2) 0.566 + 0.090 0.691 + 0.122 p<0.001
TH-Integral VBMD (mg/cm?) 203.8 + 50.4 2771 + 65.6 p<0.001
FN-Integral vBMD (mg/cn®) 236.4 + 57.9 320.2 + 788 p<0.001
TH-Trabecular vVBMD (mg/cm’) 97.4 + 350 149.8 + 47.0 p<0.001
FN-Trabecular vBMD (mg/cm) 125.7 + 44.3 195.0 + 62.8 p<0.001
TH-Cortical VBMD (mg/c®) 726.3 + 57.5 785.7 + 63.6 p<0.001
FN-Cortical VBMD (mg/cn®) 682.9 + 81.2 773.2 + 94.3 p<0.001
Values are represented by mean+=SD. FN': femoral neck
N: number of participants LS: lumbar spine
BMI: body mass index TH: total hip
aBMD: areal bone mineral density vBMD: volumetric bone mineral density
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Table 2. Vaidity for predicting incident hip fracture by areal BMD at the femoral neck and volurmetric BMDs

Univariate FN-aBMD aore vs FN-aBMD+one of vBMDs
Predictor QIiC AUC (95%Cl)  Pvale® QIC AUC 95%Cl)  Pvae® NRI (95%Cl)  P-vae?
FN-aBMD 515.0 0.793 (0.744,0.842) = reference 515.0 0.793 (0.744,0.842) = reference - - reference
TH-Integra vBMD 498.5 0.809 (0.762, 0.856) 0.297 499.9 0.810 (0.763, 0.856) 0.199 0.097 (-0.012, 0.207) 0.082
FN-Irtegral vVBMD 5028 =~ 0810  (0.760,0.859)  0.267 5044 =~ 0810 (0.762,0.859)  0.172 0129  (0.034,0225  0.009
TH-Trabecuiar vVBMD 4936 0813  (0.766,0.860)  0.236 4954 0814  (0.768,0860)  0.172 0154  (0.038,0.269)  0.010
FN-Trabecuar vBMD 494.7 0.820 (0.774, 0.866) 0.059 496.7 0.820 (0.774, 0.866) 0.057 0.167 (0.059, 0.275) 0.003
TH-Cortical vBMD 532.3 0.754 (0.700, 0.811) 0.094 514.2 0.795 (0.746, 0.844) 0.746 0.076 (-0.015, 0.168) 0.107
FN-Cortical VBMD 5265 =~ 0765 (0.710,0820)  0.143 5145 =~ 0795 (0.745,0.844)  0.809 0031  (-0057,0119) 049
FN: femoral neck AUC: area under receiver-operating characteristics curve
TH: total hip 95% Cl: 95% corffidence interval
aBMD: areal bone mineral density NRI: net reclassffication improvement
VBMD: volurmetric bone mireral dersity A: P-value for difference in AUC or NRI from an etirmete for FN-aBMD as a reference
QIC: quas-likelihood under the independence model criterion
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Figure 3. Comparison of ROC curves for
prediction of hip fracture between FN-aBMD
alone and a multivariate model.
Table 3. Validity for predicting incident hip fracture by areal BMD at the femoral neck and a multivariate model selected
Models Variables ??Jf?é;” Pvile QIC  AUC  (95%Cl) pvawe®  NR (95%Cl)  Pvale®
Reference model FN-aBMD -10.02 p<0.001  515.0 0.793  (0.744,0.842)  reference - - reference
Multi-variate mode! Age 008l  p<0.001 4802 0844  (0.803,0.885)  0.002 0.251 (0.1450.358) = p<0.001
BMI 0.021 0.605 - - - - - - -
FN-aBMD 0.707 0.782 - - - - - - -
FN-Trabecuar VBMD = -0.016 0.005 - - - - - - -

FN: femoral neck
aBMD: areal bone mineral density
VvBM D: volmetric bone mineral density

QIC: quasi-likelihood under the independence model criterion

AUC: area under receiver-operating characteristics curve
95% CI: 95% corffidence interval
NRI: net reclassification improvement

A: P-value for difference in AUC or NRI from an estimate for FN-aBMD as a reference
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