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Objectives: To investigate bone responses to hormone therapy (HT) according to basal bone mineral density (BMD) and previous
responses to HT, as well as the frequency and clinical characteristics of HT non-responders in Korean postmenopausal women.
Methods: We retrospectively reviewed a total of 1,836 postmenopausal women who received HT from seven university hospitals.
BMD data at the lumbar spine (LS), femur neck (FN), femur trochanter (FT) and total hip (TH) before HT, and at one, two, and
three years after HT were collected. All patients were divided into three groups according to basal BMD: normal, osteopenia, and
osteoporosis.

Results: Women with a greater loss of BMD during the first year of HT were more likely to gain BMD in the second year at any
of the four skeletal sites. Bone responses to HT during the third year were not related to the responses during the first year.
Mean BMD changes during the first year were significantly higher in the osteoporosis group, but mean BMD changes during the
second year were not different between three groups except in LS. The frequency of non-responder (annual BMD losses more
than 3%) during the first year was significantly higher in the normal basal BMD group. Mean basal BMDs were higher in the two-
year consecutive non-responder group at LS, FN and FT, but those of the three-year consecutive non-responder group were not
significantly higher except in FN.

Conclusion: Most women who lose BMD after HT are likely to gain BMD during the next year. The frequency of non-responders is
higher in the higher basal BMD group, and patients with lower basal BMD will be likely to respond better to HT.
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Table 1. Mean percentage change of bone mineral density (BMD) in the lumbar spine during year 1 compared with the mean percentage
change of BMD in the lumbar spine during the second and third year of hormone therapy

BMD change (%) dur- No of No of N‘o.of Mean BMD Mean BMD Mean BMD
ing 1 yr partlsctlpants partlncdlpants partlrglpants chqnge S:%:) chapge S:%) chqnge r(;%)
(I yr) (2" yr) (3 yr) during 1% yr during 2™ yr during 3 yr
< -4 (loss) 255 195 67 -8.08 + 0.24 475+058 1.51 + 0.98
410 < -2 161 139 54 -2.90 + 0.05 144 + 047°><%¢% 000 + 0.58
2t0<0 255 223 86 -0.94 + 0.04 0.90 + 0.34*" 1.15 + 0.62
Oto<?2 243 211 92 1.06 + 0.04 0.51 + 0.34° 0.68 + 0.55
2to<4 221 193 76 2.96 + 0.04 067 + 041 -021+056
4t0<6 209 170 59 4.96 = 0.04 -0.56 + 0.42% 0.36 + 0.67
6to<8 135 106 48 6.90 + 0.05 -149 + 0.63°" 262 +127
> 8 (gain) 297 243 63 13.51 £ 031 -0.71 = 042%™ 0.57 + 0.67
Total 1,776 1,480 545 232 +017 077 + 0.16% 079 +0.26
P =0.000 P =0.000 P=0235

Values are mean + SE, P: ANOVA, BMD: bone mineral density. > %" %' ™p < 0 05 by Tukey’s multiple comparison test
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Table 2. Mean percentage change of bone mineral density and the proportion of non-responders at 1, 2 and 3 years after hormone
therapy according to the basal status of bone mass of the lumbar spine

Basal status BMD (lumbar spine 2—4)

Osteoporosis Osteopenia Normal Total P value
1* yr participants 233 684 859 1,776
Mean % change of BMD in 1% yr 6.76 + 0.48°° 324 £ 0.26° 0.39 + 0.22° 232+017 0.000
2" yr participants 183 573 724 1,480
Mean % change of BMD in 1% yr 6.69 + 0.51*° 329 + 0.28¢ 0.52 + 0.24> 235+018 0.000
Mean % change of BMD in 2" yr 1.84 + 048* 0.75 + 0.24° 0.52 + 0.24° 0.77 £+ 0.16 0.037
p*
1% yr BMD loss > 3% 10 (5.5%) 75 (13.1%) 175 (24.2%) 260 (17.6%) 0.000
2" yr BMD loss > 3% 35 (19.1%) 114 (19.9%) 157 (21.7%) 306 (20.7%) 0.347
2 year consecutive BMD loss > 3% 0 (0%) 5(0.9%) 26 (3.6%) 31 (2.1%) 0.000
2]
3" yr participants 72 202 271 545
Mean % change of BMD in 1% yr 591 + 0.50 218 £ 037 0.13+0.38 165 £ 0.26 0.000
Mean % change of BMD in 2™ yr 231+ 061° 101 +£0.30 0.21 + 0.33° 0.78 £ 0.21 0.005
Mean % change of BMD in 3 yr 1.57 + 0.85° 153035 0.03 £ 038 0.79 £ 0.26 0.013
p*
1 yr BMD loss > 3% 2(2.8%) 23 (11.4%) 66 (24.4%) 91 (16.7%) 0.000
2" yr BMD loss > 3% 11 (15.3%) 30 (14.9%) 48 (17.7%) 89 (16.3%) 0459
3 yr BMD loss > 3% 14 (19.4%) 28 (13.9%) 65 (24.0%) 107 (19.6%) 0.068
2 year consecutive BMD loss > 3% 0 (0%) 2 (1.0%) 13 (4.8%) 15 (2.8%) 0.005
3 year consecutive BMD loss > 3% 0 (0%) 0 (0%) 3(1.1%) 3 (0.6%) 0.118

Values are mean + SE, P ANOVA, P*: chi-square test, BMD: bone mineral density. *>“P < 0.05 by Tukey's multiple comparison test
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Table 3. Mean percentage change of bone mineral density and the proportion of non-responders at 1, 2, and 3 years after hormone
therapy according to the basal status of bone mass in the lumbar spine, femur neck, and femur trochanter

Basal status of bone mass

Normal Osteopenia Osteoporosis Total P value
No of participants till 2 yrs 269 355 77 701
Mean % change of BMD during 1% yr
Lumbar spine 2—4 -0.07 + 0.38* 252 + 037" 6.76 + 0.86"° 199 +0.27 0.000
Femur neck -0.20 £ 0.49° 213 £ 043 348 £ 0.99° 139+031 0.000
Trochanter -0.48 + 047*° 264 + 046" 473 £ 0.74°¢ 168 + 0.31 0.000
Mean % change of BMD during 2™ yr
Lumbar spine 2—4 -032+ 035 -0.60 + 0.29 -0.13 £ 0.80 -044 +£0.22 0.735
Femur neck 0.01 + 0.44 1.04 £ 0.36 115+ 0.76 0.66 + 0.26 0.151
Trochanter 0.61 + 045 0.08 + 047 147 +0.80 044 + 031 0.356
p*
No of any site of 1 yr BMD loss > 3% 148 (55.0%) 148 (41.7%) 22 (28.6%) 318 (45.4%) 0.000
No of any site of 2 yr BMD loss > 3% 134 (49.8%) 170 (47.9%) 34 (44.2%) 338 (48.2%) 0.386
No of any site of 2 year consecutive 36 (13.4%) 18 (5.1%) 2 (2.6%) 56 (8.0%) 0.000
BMD loss > 3%
No of participants till 3 yrs 59 68 10 137
Mean % change of BMD during 1% yr
Lumbar spine 2—4 -1.60 + 0.72° 0.86 + 0.78 350 £ 1.11° -0.00 + 0.52 0.011
Femur neck -0.79 £ 0.90 1.68 + 0.84 349 +1.99 0.79 + 0.59 0.068
Trochanter -1.69 + 0.80 139+ 091 243 + 1.64° 0.14 £ 0.59 0.024
Mean % change of BMD during 2™ yr
Lumbar spine 2—4 -1.39 + 0.63 -142 + 0.57 -4.57 + 1.64 -1.64 + 041 0.137
Femur neck -1.27 £ 0.97 -1.17 £ 0.87 -0.87 £ 2.78 -1.19 £ 0.63 0.987
Trochanter -0.59 + 0.82 -231+1.09 -0.36 + 2.22 -143 + 0.67 0.422
Mean % change of BMD during 3 yr
Lumbar spine 2—4 -1.11 £ 0.79 -0.21 + 0.58 -1.33 +4.63 -0.68 + 0.55 0.696
Femur neck -1.00 + 0.93 -0.25 £ 0.68 147 £334 -044 £ 0.57 0.532
Trochanter -1.02 £ 0.75 -0.52 + 0.80 197 +335 -0.55 + 0.56 0417
pr
No of any site of 1 yr BMD loss > 3% 32 (54.2%) 30 (44.1%) 2 (20.0%) 64 (46.7%) 0.111
No of any site of 2 yr BMD loss > 3% 34 (57.6%) 30 (44.1%) 6 (60.0%) 70 (51.1%) 0.266
No of any site of 3¢ yr BMD loss > 3% 30 (50.8%) 29 (42.6%) 3 (30.0%) 62 (45.3%) 0.392
No of any site of 2 year consecutive 11 (18.6%) 9 (13.2%) 0 (0%) 20 (14.6%) 0.275
BMD loss > 3%
No of any site of 3 year consecutive 3(5.1%) 2 (2.9%) 0 (0%) 5 (3.6%) 0.663

BMD loss > 3%

Values are mean = SE, P: ANOVA; P*: chi-square test. *>“P < 0.05 by Tukey’s multiple comparison test
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Table 4. Comparison of clinical characteristics, hormone therapy type and basal status of bone mineral density between 2-year
consecutive hormone therapy non-responders and others in lumbar spine, femur neck, and femur trochanter

Others 2-year consecutive non-responders
P value
645 (92.0%) 56 (8.0%)
Age (years) 53.26 £ 0.26 53.55 £ 0.83 0.751
Age at menopause (years) 48.34 + 0.22 4735+ 0.76 0.146
Height (cm) 15577 £ 0.21 156.50 + 0.66 0.318
Weight (kg) 57.00 £ 0.27 5798 + 0.78 0.304
BMI (kg/m?) 2351 +011 2371 +£0.34 0.611
Basal BMD value (g/cm?)
Lumbar spine 2—4 0.994 + 0.006 1.099 + 0.022 0.000
Femur neck 0.804 + 0.005 0.874 + 0.017 0.000
Trochanter 0.688 + 0.004 0.759 + 0.016 0.000
Type of HT P*
EPT 452 (70.1%) 36 (64.3%) 0.367
ET 54 (8.4%) 6 (10.7%) 0.616
Tibolone 139 (21.6%) 14 (25.0%) 0.613
Basal status of bone mass
Lumbar spine 2—4 (LS)
Osteoporosis (T < -2.5) 64 (9.9%) 2 (3.6%) 0.152
Osteopenia (-2.5 < T < -1.0) 269 (41.7%) 9(16.1%) 0.000
Normal (T > -1.0) 312 (48.4%) 45 (80.4%) 0.000
Femur neck (FN)
Osteoporosis (T < -2.5) 25 (3.9%) 1(1.8%) 0.714
Osteopenia (-25 < T < -1.0) 225 (34.9%) 13 (23.2%) 0.080
Normal (T > -1.0) 395 (61.2%) 42 (75.0%) 0.044
Trochanter
Osteoporosis (T < -2.5) 10 (1.6%) 0 (0%) 1.000
Osteopenia (-2.5 < T < -1.0) 175 (27.1%) 7 (12.5%) 0.017
Normal (T > -1.0) 460 (71.3%) 49 (87.5%) 0.008
Any of LS, FN or Trochanter
Osteoporosis (T < -2.5) 75 (11.6%) 2 (3.6%) 0.073
Osteopenia (-2.5 < T < -1.0) 337 (52.2%) 18 (33.3%) 0.010
Normal (T > -1.0) 233 (36.1%) 36 (62.1%) 0.000

Values are mean = SE, P: Student’s t-test; P*: Fisher’s exact test. BMIL: bone mass index, BMD: bone mineral density, HT: hormone therapy,
EPT: estrogen progestogen therapy, ET: estrogen therapy
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Table 5. Comparison of clinical characteristics, hormone therapy type and basal status of bone mineral density between 3-year
consecutive hormone therapy non-responders and others in lumbar spine, femur neck, and femur trochanter

Others 3-year consecutive non-responders
P value
132 (96.4%) 5 (3.6%)
Age (years) 5348 + 046 51.00 + 348 0421
Age at menopause (years) 4871 +0.34 46.00 £ 1.79 0.105
Height (cm) 156.63 + 045 15540 + 1.12 0447
Weight (kg) 56.69 + 0.58 58.00 + 2.12 0.594
BMI (kg/m?) 2314 £ 0.24 2398 + 0.62 0.280
Basal BMD value (g/cm?)
Lumbar spine 2—4 1.025 £ 0.013 1.139 + 0.105 0.296
Femur neck 0.799 + 0.010 0.945 + 0.078 0.043
Trochanter 0.676 + 0.009 0.783 + 0.055 0.060
Type of HT P
EPT 38 (28.8%) 2 (40.0%) 0.629
ET 37 (28.0%) 1 (20.0%) 1.000
Tibolone 57 (43.2%) 2 (40.0%) 1.000
Basal status of bone mass
Lumbar spine 2-4 (LS)
Osteoporosis (T < -2.5) 6 (4.5%) 0 (0%) 1.000
Osteopenia (-2.5 < T < -1.0) 39 (29.5%) 1 (20.0%) 1.000
Normal (T > -1.0) 87 (65.9%) 4 (80.0%) 0.663
Femur neck (FN)
Osteoporosis (T < -2.5) 7 (5.3%) 0 (0%) 1.000
Osteopenia (-25 < T < -1.0) 46 (34.8%) 1 (20.0%) 0.660
Normal (T > -1.0) 79 (59.8%) 4 (80.0%) 0.648
Trochanter
Osteoporosis (T < -2.5) 3(2.3%) 0 (0%) 1.000
Osteopenia (-2.5 < T < -1.0) 34 (25.8%) 2 (40.0%) 1.000
Normal (T > -1.0) 95 (72.0%) 3 (60.0%) 1.000
Any of LS, FN or Trochanter
Osteoporosis (T < -2.5) 10 (7.6%) 0 (0%) 1.000
Osteopenia (-2.5 < T < -1.0) 66 (50.0%) 2 (40.0%) 1.000
Normal (T > -1.0) 56 (42.4%) 3 (60.0%) 1.652

Values are mean + SE, P. Mann-Whitney test; P*: Fisher's exact test. BMI: bone mass index, BMD: bone mineral density, HT: hormone
therapy, EPT: estrogen progestogen therapy, ET: estrogen therapy
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