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Evidence Table 14. Studies of the diagnostic accuracy of markers to predict bone loss

Study, year
Markers
Outcome
Cutoff for 
+ marker test
sensitivity
specificity
Positive predictive value
Negative predictive value
False positive rate
False negative rate
Positive likelihood ratio
Negative likelihood ratio
Quality Rating

Bauer (1999)397
CTX
Bone loss > 1.1% per year (highest tertile)
above median
0.68
0.49
0.39
0.76
0.51
0.32


Good




4th quartile
0.33
0.74
0.38
0.69
0.26
0.67





D-PYR
Bone loss > 1.1% per year
above median
0.56
0.55
0.38
0.72
0.45
0.44







4th quartile
0.28
0.78
0.38
0.68
0.22
0.72





NTX
Bone loss > 1.1% per year
above median
0.72
0.50
0.42
0.79
0.50
0.28







4th quartile
0.38
0.78
0.46
0.71
0.22
0.62





PYR
Bone loss > 1.1% per year
above median
0.63
0.56
0.42
0.71
0.44
0.37







4th quartile
0.30
0.79
0.41
0.69
0.21
0.70





BALP
Bone loss > 1.1% per year
above median
0.59
0.46
0.35
0.69
0.54
0.41







4th quartile
0.29
0.74
0.36
0.68
0.26
0.71





OC
Bone loss > 1.1% per year
above median
0.63
0.47
0.37
0.72
0.53
0.37




Cosman (1996)393
HPR, ICTP, BALP
> 0% annual change in spine BMD 
Predicted spine BMD using regression equation with 3 markers + calcium intake
0.97
0.29
0.86
0.67
0.71
0.03
1.36
0.11
Poor. Groups not comparable (some with osteoporosis, prior fracture), small size, not blinded assessment of outcomes



>3% annual change in spine BMD 
Predicted spine BMD using regression equation with 3 markers + calcium intake
0.57
0.82
0.40
0.90
0.18
0.43
3.14
0.52



ICTP, OC
>0% annual change in hip BMD
Predicted hip BMD using regression equation with 2 markers + body mass index
0.96
0.67
0.85
0.89
0.33
0.04
2.87
0.07




>3% annual change in hip BMD
Predicted hip BMD using regression equation with 2 markers + body mass index
0.17
0.97
0.50
0.85
0.03
0.83
4.83
0.86


Christiansen (1990)388
ALP, CA, HPR
Fast losers 

(see Christiansen 87 for defs)
Predicted loss using regression equation with 3 markers + fat mass
0.64
0.83
0.67
0.81
0.17
0.36
3.73
0.44




Fast + borderline losers
Predicted loss using regression equation with 3 markers + fat mass
0.88
0.61
0.80
0.74
0.39
0.13
2.24
0.21



BGP, ALP, CA, HPR
Fast losers 
Predicted loss using regression equation with 4 markers 
0.70
0.87
0.73
0.85
0.13
0.30
5.45
0.35




Fast + borderline losers
Predicted loss using regression equation with 4 markers 
0.91
0.74
0.88
0.81
0.26
0.09
3.51
0.12


Garnero (1999)399
OC
Annual % midradius bone loss over 4 years, highest tertile
2 standard deviations above the premenopausal mean
0.36
0.82
0.49
0.72







BALP
Annual % midradius bone loss over 4 years, highest tertile
2 standard deviations above the premenopausal mean
0.39
0.79
0.48
0.71
0.21
0.61





PICP
Annual % midradius bone loss over 4 years, highest tertile
2 standard deviations above the premenopausal mean
0.16
0.91
0.48
0.68
0.09
0.84





Urinary NTX
Annual % midradius bone loss over 4 years, highest tertile
2 standard deviations above the premenopausal mean
0.59
0.66
0.46
0.76
0.34
0.41





Urinary CTX
Annual % midradius bone loss over 4 years, highest tertile
2 standard deviations above the premenopausal mean
0.40
0.78
0.48
0.72
0.22
0.60





Serum CTX
Annual % midradius bone loss over 4 years, highest tertile
2 standard deviations above the premenopausal mean
0.37
0.85
0.56
0.76
0.15
0.63




Keen (1996)394
OC, ALP, Ca, HPR, PYR, D-PYR (individual results not given) 


0.33 to 0.58
0.50 to 0.72


0.28 to 0.50
0.42 to 0.67


Poor. Not blinded assessment of outcomes, groups not comparable, not same BMD measurements on all

Miura (1995)390
PICP, D-PYR, Oc
> 0.05 g/cm2 bone loss 
Predicted bone loss

Using regression equation using 3 markers and initial BMD
0.78
0.80
0.88
0.67
0.20
0.22
3.89
0.28
Poor. Not blinded assessment of outcomes, not comparable groups (some women perimenopausal), no adjustment for confounders

Reeve (1995)391
HPR, Oc


ROC analysis: area under the curve close to 50%




Fair. Not blinded assessment of outcomes, DXA not used

Reginster (1997)395
CA
>10% loss in spine BMD change at 36 months
("fast losers")
> 0.05 mg/dl change at 6 months
1.00
0.24
0.29
1.00
0.76
0.00
1.32
0.00
Fair. Low follow-up rate (63%), confounders not adjusted for



> 3.4% loss in spine BMD at 36 months ("fast" + "slow" losers)
> 0.05 mg/dl change at 6 months
0.83
0.21
0.65
0.40
0.79
0.17
1.04
0.84


Rosso (1995)392
ALP
> 3% yearly bone loss
> 80 iu/l at baseline
0.30
0.63
0.40
0.52
0.38
0.70
0.80
1.12
Fair. Not all had same outcome assessments, not blinded outcome assessment



> 1% yearly bone loss
> 80 iu/l at baseline
0.39
0.77
0.80
0.34
0.23
0.61
1.68
0.80




> 3% yearly bone loss
>55 iu/l at baseline
0.85
0.25
0.49
0.67
0.75
0.15
1.13
0.60




> 1% yearly bone loss
>55 iu/l at baseline
0.81
0.23
0.71
0.33
0.77
0.19
1.05
0.84




> 3% yearly bone loss
>95 iu/l at baseline
0.15
0.92
0.60
0.56
0.08
0.85
1.80
0.93




> 1% yearly bone loss
>95 iu/l at baseline
0.16
1.00
1.00
0.33
0.00
0.84
#DIV/0!
0.84


Nordin
(1993)389
HPR
>5% bone loss at 5-year follow-up
> 14.3 /mmol (highest quintile) at baseline
1.00
0.49
0.75
1.00
0.51
0.00
—
0.00
Good, but individual data were not reported. We estimated "best case" sensitivity and specificity from means and standard errors (Figure 3 of article.)



>5% bone loss at 5-year follow-up
> 20.1 /mmol (2 highest quintiles) at baseline 
0.66
1.00
1.00
0.66
0.00
0.34
—
0.34
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