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Evidence Table 10. Diagnostic accuracy studies of the agreement between markers and bone density

Study, year
Population, setting
Markers*
Reference test
Definition of 
+ BMD test
Cutoff for 
+ marker test
sen-sitivity
spec-ificity
Positive predictive value
Negative predictive value
False positive rate
False negative rate
Positive likelihood ratio
Negative likelihood ratio
Quality rating

Guerrero (1996)378
Spain, 20 women with osteoporosis, 29 healthy controls at one institution
HPR
spine or
hip BMD
osteoporotic
(>2 standard deviations below mean BMD of control group)
>.03 mmol/mmol HPR/Cr
0.45
0.79
0.60
0.68
0.21
0.55
2.18
0.69
Poor: reference standard not independent of screening test, very small sample size, narrow selected spectrum of patients






>.02 mmol/mmol HPR/Cr
0.90
0.28
0.46
0.80
0.72
0.10
1.24
0.36






osteopenic 
(1–2 standard deviations below mean BMD of control group)
>.03 mmol/mmol HPR/Cr
0.29
0.79
0.45
0.66
0.21
0.71
1.42
0.89







>.02 mmol/mmol HPR/Cr
0.82
0.28
0.40
0.73
0.72
0.18
1.14
0.64




PYR
spine or
hip BMD
osteoporotic
>26 nm/mm
0.55
0.83
0.69
0.73
0.17
0.45
3.19
0.54







>15 nm/mm
0.90
0.14
0.42
0.67
0.86
0.10
1.04
0.73






osteopenic
>26 nm/mm
0.24
0.83
0.44
0.65
0.17
0.76
1.36
0.92







>15 nm/mm
0.82
0.28
0.40
0.73
0.72
0.18
1.14
0.64




ICTP
spine or
hip BMD
osteoporotic
>4 ng/l
0.10
0.66
0.17
0.51
0.34
0.90
0.29
1.37







>2.5 ng/l
0.95
0.14
0.43
0.80
0.86
0.05
1.10
0.36






osteopenic
>4 ng/l
0.18
0.66
0.23
0.58
0.34
0.82
0.51
1.26







>2.5 ng/l
0.88
0.14
0.38
0.67
0.86
0.12
1.02
0.85




CTX
spine or
hip BMD
osteoporotic
>200 ng/mmol
0.75
0.85
0.79
0.81
0.15
0.25
4.88
0.30







>100 ng/nmol
1.00
0.27
0.51
1.00
0.73
0.00
1.37
0.00






osteopenic
>200 ng/mmol
0.31
0.85
0.56
0.67
0.15
0.69
2.03
0.81







>100 ng/mmol
0.94
0.27
0.44
0.88
0.73
0.06
1.28
0.23


Melton (1997)379
Rochester, MN, random sample, 166 postmeno-pausal women not on estrogen
OC
spine BMD
osteoporotic (BMD >2.5 standard deviations below young normal mean)
>6.3 ng/ml
0.52
0.52
0.15
0.87
0.48
0.48
1.10
0.91
Good





osteoporotic or low (BMD >1 standard deviation below young normal mean)

0.56
0.62
0.65
0.52
0.38
0.44
1.46
0.72




BALP
spine BMD
osteoporotic
>23.1 U/l
0.70
0.58
0.21
0.92
0.42
0.30
1.66
0.52






osteoporotic or low

0.51
0.60
0.62
0.49
0.40
0.49
1.27
0.82




PICP
spine BMD
osteoporotic
>100.7 ng/ml
0.22
0.88
0.23
0.88
0.12
0.78
1.83
0.89






osteoporotic or low

0.17
0.92
0.73
0.47
0.08
0.83
2.09
0.90




PYR
spine BMD
osteoporotic
3.4 nmol/l glomerular filtrate
0.52
0.44
0.13
0.85
0.56
0.48
0.93
1.09






osteoporotic or low
 
0.61
0.52
0.62
0.51
0.48
0.39
1.28
0.74




D-PYR
spine BMD
osteoporotic
.50 nmol/l glomerular filtrate
0.43
0.53
0.13
0.85
0.47
0.57
0.93
1.06






osteoporotic or low
 
0.48
0.56
0.58
0.46
0.44
0.52
1.10
0.92




NTX
spine BMD
osteoporotic
3.2 nmol/l glomerular filtrate
0.57
0.67
0.22
0.91
0.33
0.43
1.72
0.65






osteoporotic or low

0.51
0.82
0.78
0.57
0.18
0.49
2.84
0.60


Minisola (1998)380*
Italy, 34 postmeno-pausal women, relatives of medical students at one institution
TRAP
spine BMD
osteoporotic
(>2.5 standard deviations below young adult mean)
>16 U/L
0.25
0.94
0.75
0.65
0.06
0.75
4.50
0.79
Poor: small sample size






>12 U/L
0.83
0.17
0.40
0.60
0.83
0.17
1.00
1.00




ALP
spine BMD
osteoporotic 
(>2.5 standard deviations below young adult mean)
>95 U/L
0.42
0.86
0.63
0.72
0.14
0.58
2.92
0.68







>60 U/L
1.00
0.05
0.41
1.00
0.95
0.00
 
0.00




a
spine BMD
osteoporotic
(>2.5 standard deviations below young adult mean)
>115 pmoles/cr
0.27
0.95
0.75
0.71
0.05
0.73
5.73
0.76







>70 pmoles/cr
0.64
0.62
0.47
0.76
0.38
0.36
1.67
0.59


Pansini (1992)377
Italy, 78 postmeno-pausal women at one institution
OC

osteopenic
(>2 standard deviations below young normal mean)
>14.6 ng/ml
0.24
0.87
0.57
0.61
0.13
0.76
1.82
0.87
Fair: moderate sample size






> 8 ng/ml
0.91
0.32
0.51
0.82
0.68
0.09
1.34
0.28




CA

osteopenic
>150 
0.21
0.71
0.35
0.55
0.29
0.79
0.73
1.11







>50
0.84
0.22
0.42
0.67
0.78
0.16
1.07
0.74


Taguchi (1998)381
Japan, 1100 healthy volunteers at 2 instit.,
272 premeno., 828 postmeno.
NTX

osteoporotic (>2.5 standard deviations below peak bone mass standard)
30 bone collagen equivalents/nmol cr
0.61
(given)
0.52 
(given)
 
 
 
 
 
 
Good





osteoporotic
31 bone collagen equivalents/nmol cr
0.59 
(given)
0.5 
(given)
 
 
 
 
 
 


*Our analysis excludes patients who had a history of fracture; See Table 13.
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