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Evidence Table 15. Prospective studies of markers to monitor or predict response to therapy in women on treatment for osteoporosis

Study, year
Population/Setting
Age (years)
Time since menopause
Treatment
Bone loss comparison measures
Marker comparison measures

Women on Alendronate Therapy

Garnero (1999)404
France, 307 women with osteoporosis
45–78
(mean 64, standard deviation 7)
At least 5 years
(mean = 17.6 years, standard deviation 8)
Alendronate 10 mg
% change from baseline at 24 months, DXA spine
% change from baseline at 6 months

Garnero (1994)402
France, 85 women with osteoporosis
43–74
(mean 63, standard deviation 6.4)
At least 5 years
(mean = 15.9, standard deviation 6.8 years)
Alendronate 5 or 10 mg
Change at 24 months
Change at 3 months

Greenspan (1998)282
Boston, 120 healthy, ambulatory community-dwelling women
> 64
(mean 71, standard deviation 7)

Alendronate 5 mg,
then 10 mg in final year
Change at 30 months
Change at 6 months

Kyd (1998)403
UK, 35 women
mean 67 (range 52–82)
Median 21 years 
(range 1–62 years)
Alendronate 10 mg
Change after 1 year of treatment, DXA of spine and hip
Baseline, and change from baseline at 6 months

Ravn (1999)374
4 clinical centers (Denmark, UK, HI, OR), 794 women
45–59
At least 6 months
Alendronate 5 mg
Change from baseline at 24 months, DXA of spine, hip, total body, forearm
Change from baseline at 6 months

Ravn (1999)405
Denmark, 67 women, cohort of multicenter study, from 8 cities in 1 Copenhagen County
40–59
6 months–3 years
Alendronate 1 mg,
5 mg, 10 mg, or 20 mg
Change from baseline at 24 months, DXA of spine, hip, total body
Change from baseline at 6 months

Study, year
Results (correlation coefficients for marker results and bone loss measures) *significant or NS non-significant
Quality Rating


ALP
BALP
CA
OC
HPR
PYR
D-PYR
ICTP
NTX
CTX
PICP


Women on Alendronate Therapy

Garnero (1999)404
-0.54*










Good

Garnero (1994)402
-0.67*
-0.63*

-0.21 NS

-0.20*
-0.53*

-0.67*


Fair. Not clear if blinded assessment of outcomes, followup rate not clear.

Greenspan (1998)282

Lateral spine: -0.06 NS

hip: -0.17 NS

total body: -0.02 NS

forearm: -0.05 NS

Lateral spine: -0.32*

hip: -0.31*

total body: -0.26 NS

forearm: -0.20 NS
Lateral spine: -0.00 NS

hip:0.24 NS

total body: 0.11 NS

forearm: 0.10 NS

Lateral spine: -0.26 NS

hip: -0.28*

total body: -0.34*

forearm: -0.02 NS




Fair. Not clear if blinded assessment of outcomes, <80% followup

Kyd
(1998)403
baseline marker:
spine: r = 0.13 NS
hip: 0.25 NS

change in marker at 6 months:
spine:r = -0.24 NS
hip: r = -0.09 NS










Fair. Not clear if blinded assessment of outcomes.

Ravn
(1999)374

Spine: -0.25*

hip: -0.18*

total body: -0.16*

forearm: -0.17*




Spine: -0.31*

hip: -0.30*

total body: -0.28*

forearm: -0.12*




Fair. Not clear if blinded assessment of outcomes.

Ravn
(1999)405
spine: -0.32*

hip: -0.17 NS

total body: -0.17 NS 
Spine: -0.59*

hip: -0.39*

total body: -0.33*


spine: 0.10 NS

hip: -0.02 NS

total body: 0.11 NS

spine: -0.45*

hip: -0.27*

total body: -0.20 NS




Fair. Not clear if blinded assessment of outcomes.

Study, year
Population/Setting
n
Age (years)
Time since menopause
Treatment
Bone loss comparison measures
Marker comparison measures

Women on Hormone Replacement Therapy

Chen (1996)375
Japan, 36 women diagnosed with osteoporosis or osteopenia
36
mean = 53.1 (standard deviation = 3.5)

HRT
change at 12 months
change at 3 months

Chesnut (1997)408
US, 227 women, multicenter
227
40–58
6 months–3 years
estrogen/
progesterone
change at 1 year
change at 6 months

Delmas (2000)415
France, 388 postmenopausal women enrolled in clinical trials, one university hospital
388
40–60

mean = 53.1
(standard deviation = 20.3 months)
6 months–6 years

mean = 39.3 months
(standard deviation = 20.3)
transdermal estradiol
% change at 2 years,
spine DXA
change at 3 or 6 months

Dresner-Pollak (2000)416
Israel, 63 early postmenopausal women at one university hospital
63
43–54

mean = 49.1
(standard deviation = 2.7)
12 months or less
Sequential estrogen/progestin

Continuous estrogen/progestin

Estrogen alone
% change at 2 years, 
spine or hip DXA
change at 6 months

Gonnelli (1997)409
Italy, one center, 90 consecutive patients with osteoporosis
90
46–66
at least 2 years
transdermal estradiol



Heikkinen (1997)410
Finland, population-based, 69 women in one province
69
47–56
6–24 months
estradiol
Change at 2.5 years,
spine and hip DXA
change at 1 year

Marcus (1999)6
RCT, 293 women at 3 clinical centers (CA, DC)
293
45–64
1–10 years
conjugated estrogen plus progesterone
% change from baseline
to 3 years, spine DXA 
% change from baseline

Riis (1995)407
119 randomly selected postmenopausal women
119
45–55

(mean = 51, 2.2)
6 months – 3 years 

(mean = 21.1 months, 9)
HRT
% change over 2 years
change at 6 months

Study, year
Population/Setting
n
Age (years)
Time since menopause
Treatment
Bone loss comparison measures
Marker comparison measures

Masahashi (1999)413
Japan, 21 women with surgically induced menopause (hysterectomy with oophorectome for benign disease)
21
mean = 47.3
(6.8)
mean = 20.2 months (20.7 months)
estrogen
Annual % change from baseline,
DXA lumbar spine
change from baseline

Hesley (1998)412
Women with bilateral oophorectomy

> 39 
6 weeks to 2 years
transdermal estradiol
change at 12 months
change at 6 months

Rosen (1997)411
US, 8 clinical research sites, 227 women
227
40–58

(mean = 51)
6 months–3 years
estrogen/
progesterone
gain or loss in BMD at 1 year
increase of 1 

Zhan (1999)414
Japan, 33 postmenopausal women with osteoporosis
33
47–74

mean = 55.9 (standard deviation 8.4)
7.8 years

(standard deviation 4.1)
estrogen/
progesterone and alfacalcidol
Total body DXA, lumbar spine DXA, hip DXA
% change at 6 months

Study, year
Results (correlation coefficients for marker results and bone loss measures) *significant or NS non-significant
Quality Rating


ALP
BALP
CA
OC
HPR
PYR
D-PYR
ICTP
NTX
CTX
PICP


Chen (1996)375
0.41 NS

0.17 NS
N-terminal OC: 0.58*

OC: 0.14 NS
0.20 NS
0.11 NS
0.32 NS




Fair. Not specified if blinded outcome assessment, followup rate not clear

Chesnut (1997)408

-0.32*

-0.11 NS
-0.20*



-0.39*


Poor. Not specified if blinded outcome assessment, not intention-to-treat

Delmas (2000)415

3 months: -0.12*

6 months: -0.13*

3 months: -0.12*

6 months: -0.11





3 months: 
-0.32* (serum)
-0.38* (urine)

6 months:
-0.48* (serum)



Dresner-Pollak (2000)416













Gonnelli (1997)409
0.57*


0.66*
0.59*
0.67*





Fair. Not specified if blinded outcome assessment

Heikkinen (1997)410

spine: -0.34*

hip: -0.36*

spine: -0.24 NS

hip: -0.35*



spine: -0.26*

hip: -0.36*



Poor. Not specified if blinded outcome assessment, not intention-to-treat

Marcus (1999)6

spine: 0.30 NS

hip: 0.20 NS

spine: 0.23 NS

hip: 0.15 NS

spine: 0.13 NS

hip: 0.07 NS
spine: 0.13 NS

hip: 0.08 NS

spine: 0.19 NS

hip: 0.09 NS


Good

Riis (1995)407
forearm: 0.60*

spine: 0.46*


forearm: 0.48*

spine: 0.44*
forearm: 0.36*

spine: 0.25 NS






Fair. Not specified if blinded outcome assessment

Masahashi (1999)413



R not given,
(p = 0.04)

R not given,
(p = < 0.01)
R not given
(p < 0.01)




Poor. Small size, not specified if blinded outcome assessment, no adjustment for confounders.

Hesley (1998)412






spine: 0.47*




Poor. Not specified if blinded outcome assessment, DXA not used, followup rate not clear

Rosen (1997)411

OR = 1.9*

1.03-3.45)

OR = 6.4*

(2.6–9.99)


OR = 1.2 NS

(0.80–1.73)

OR = 5.4* 

(1.95–15.2)


Fair. Not clear if blinded outcome assessment, may have been substantial noncompliance

Zhan (1999)414





spine: -0.52*

NS at total body and hip
spine: -0.43*

NS at total body and hip




Poor. Not randomized (patients chose treatment), not blinded assessment of outcomes, <80% followup
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