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Introduction

Osteoporosis is a chronic and progressive disorder in

which both environmental and genetic factors play role. In this

disorder, having more osteolysis than osteogenesis causes ab-

normality in micro-architecture of bone, and results in a de-

crease in bone mass.1 Osteoporosis is an asymptomatic state

which may cause important morbidities and even may result in

mortality. Low bone mineral density (BMD) is an independent

risk factor for subsequent fracture.2 Risk for spine fracture in-

creases 2.3-fold for each decrease of 1 SD in age-adjusted

BMD at spine.3

Type and duration of therapy are as important as diagno-

sis of osteoporosis. Estrogen deficiency in both surgical and

spontaneous menopause is the major risk factor in osteoporo-

sis development.

Bisphosphonates are accepted antiresorptive agents that

are widely used for the treatment of postmenopausal osteo-

porosis. Etidronate is the first generation bisphosphonate. It is

classified as nonnitrogen containing bisphosphonate accord-

ing to the new classification. The advantage of this treatment

is its cost-effectiveness and sequential use. Alendronate and

risedronate are nitrogen containing bisphosphonates.

Alendronate sodium, a second generation bisphosphonate and

antiresorptive agent, was developed as an intervention to re-

duce vertebral and nonvertebral fractures in postmenopausal

women.4 Risedronate is a third generation bisphosphonate

with antiresorptive activitiy, decreases vertebral and nonverte-

bral fracture risk in postmenopausal osteoporosis.5

Salmon calcitonin is one of the first available antiresorp-

tive agents. However, improvement on BMD is less pro-

nounced with calcitonin compared to bisphosphonates. It was

found to be effective only in lumbar spine BMD.6

Tibolone is a steroid hormone and its three metabolites

have estrogenic, gestagenic and weak androgenic effects on

the different target organs. As expected, there is an increase of

BMD comparable to that of HT.7
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The aim of this study was to evaluate the efficacy

of different antiresorptive agents and HT on T score

changes and to compare their effectiveness with each

other. T score changes were measured by BMD.

Material and Method

One thousand and seventy-three postmenopausal

women who were followed in menopause outpatient

clinic were included in the study. All cases were eval-

uated according to age, type of menopause whether

spontaneous or surgical, years on menopause, treat-

ment modality and its duration. Women who had

amenorrhea for one year and women with previous

history of bilateral oophorectomy were accepted as

menopause. Women were evaluated to confirm

menopause with their initial hormone levels; low estra-

diol (E2 <25 pg/ml) and high follicle stimulating hor-

mone (FSH >40 mIU/ml) serum levels. 

Bone mineral density was measured anteroposteri-

orly at the level of L1-L4 by DXA method by Hologic

4500 QDR (Discovery). According to WHO criteria T

score value lower than -2.5 SD and -1 to -2.5 SD were

accepted osteoporosis and osteopenia, respectively. 

Participants were divided into four groups accord-

ing to treatment modalities: HT, antiresorptive therapy,

combined HT and AT and control. Hormone therapy

group was divided into three subgroups: Estrogen only

(n=170), estrogen-progesterone group (n=234), and ti-

bolone group (n=136). Also, antiresorptive therapy

group were divided into four subgroups: etidronate

group (n=165), alendronate group (n=94), risedronate

group (n=11), calcitonin group (n=10).1000 mg ele-

mentary calcium and 800 IU vitamin D supplementa-

tion were given to all groups. Groups were evaluated

with their response to treatment modality by measur-

ing the changes on T score value. Also, patients with

HT and AT were compared within each other accord-

ing to their effectiveness on T score changes.

Result

Baseline and demographic characteristics were

comparable in all four groups (Table 1). Duration of

hormone therapy and bisphosphonate treatment were

21.8 months (10-160), and 11.2 months (8-107), re-

spectively.

The treatment related increase in T score was sig-

nificantly different in HT-AT and AT groups compared

with the HT group (P=0.001, P=0.001). When HT-AT

and AT groups were compared the change in T score

was not statistically different (P=0.157) (Table 2). 

Hormone therapy group was divided into three subgroups:

Estrogen only (n=170), estrogen-progesterone group (n=234), and ti-

bolone group (n=136). All treatment groups showed significantly dif-

ferent changes on T score compared with the control group (Estrogen

group P=0.001, estrogen-progesterone group P=0.001, and tibolone

group P=0.001) (Table 3).

Antiresorptive therapy group was divided into four subgroups:

etidronate group (n=165), alendronate group (n=94), risedronate

group (n=11), calcitonin group (n=10). All treatment groups showed

significantly different changes on T score compared with the control

group (etidronate group P=0.001, alendronate group P=0.001, rise-

dronate group P=0.001, calcitonin group P=0.001). When all AT sub-

groups were compared with each other, only the T score change in the

alendronate group was significantly different compared to the

etidronate group (P=0.001) (Table 3).

Table 1: Baseline characteristics of control and treatment groups 

Control HT ART HT+ART
(n = 253) (n = 540) (n = 46) (n= 234)

Age (year) 48.4 ± 3.9 48.3 ± 3.9 47.8 ± 4.9 47.2 ± 5.1

Parity 3.0 (0-10) 3.0 (0-9) 4.0 (0-10) 4.0 (0-15)

Years since 2 (0-16) 3.0 (0-25) 4.0 (0-29) 4.0 (0-25)

menopause

Menopause type   

Surgical 61 (24) 140 (26) 12 (26) 59 (25)

Natural 192 (76) 400 (74) 34 (74) 175 (75)

BMI (kg/m2) 28.5 ± 4.1 29.2 ± 4.6 27.9 ± 4.6 28.0 ± 4.1

Smoking 45 (18) 75 (14) 4 (8) 28 (12)

Data are expressed as n (%), mean ± standard deviation, or median (min-max)

Table 2: Changes on T score value in control and treatment groups

T score value Control HT ART HT+ART
(n = 253) (n = 540) (n = 46) (n = 234)

Pretreatment -2.30±1.74 -0.64±1.02 -2.34±1.14 -2.12±1.04

Posttreatment -2.20±1.06 -0.75±0.96 -2.30±0.82 -1.99±0.91

Data are expressed as mean ± standard deviation

Table 3: Effects of different agents on T score value

Treatment agents T score value
Baseline Posttreatment

Estrogen+progesterone (n= 234) -1.39±1.23 -1.31±1.17

Estrogen (n=170) -1.10±1.23 -1.22±1.07

Tibolone (n=136) -1.30±1.36 -1.32±1.14

Etidronate (n=165) -1.96±0.95 -1.90±0.87

Alendronate (n=94) -2.49±1.16 -2.29±0.88

Risedronate (n=11) -2.50±0.64 -2.15±0.73

Calcitonin (n=8) -1.80±1.23 -2.05±1.48

Data are expressed as mean ± standard deviation

Discussion 

In this study, the effectiveness of different treatment modalities

were compared by measuring changes on T score values. The advan-

tage of this study is the large number of patients with seven different

treatment modalities, including combinations of some, assessed with

154   Demir et al.



their responses to treatments. It is shown that patients’ T score

values with HT, AT and HT-AT increase significantly after

treatment compared to control group. In the subgroup analy-

sis, except for the alendronate group compared with the

etidronate group, no significant difference in T score values

was observed.

After 2 to 5 years HT resulted in an increase in BMD 3.5

to 6.8% at lumbar spine.8,9,10 Hormone therapy improves bone

density and reduces bone fractures, however positive effect of

HT on bone loss seems to come out when the treatment is ad-

ministered at menopause and for a continuous period of time.11

The effect of HT is restricted to the period of estrogen use and

disappears when it is stopped.12

Alendronate 10 mg/day, compared to control has been

shown to increase BMD after two to three years of treatment,

by 5.6% (95% CI 4.8 to 6.39) in the lumbar spine.13 For ver-

tebral fractures, a significant 45% relative risk reduction

(RRR) was found (RR 0.55, 95% CI 0.45 to 0.67). This result

was statistically significant for both primary prevention with

2% absolute risk reduction and secondary prevention with 6%

absolute risk reduction. Also, statistically significant reduc-

tions in nonvertebral, hip and wrist fractures were observed

for secondary prevention.14

Risedronate treatment 5 mg/day, relative to control, pre-

sented an increment on BMD after 1.5 to three years of treat-

ment by 4.54% (95% CI 4.12 to 4.97) in the lumbar spine.15

Risedronate treatment 5 mg/day has been associated with a

statistically significant reduction for vertebral fractures with

39% RRR (RR 0.61 95% CI 0.50 to 0.76). Absolute risk re-

duction is 5%. Also, statistically significant antifracture effi-

cacy was observed in nonvertebral and hip areas.16

Etidronate, relative to control, increased bone density after

three years of treatment in the lumbar spine by 4.06% (95% CI

3.12 to 5), in the femoral neck by 2.35% (95% CI 1.66 to 3.04)

17. For Etidronate, a significant relative risk reduction of 47%

in vertebral fractures (RR 0.53, 95% CI 0.32 to 0.87) and a 5%

absolute risk reduction were demonstrated.18

Calcitonin treatment resulted in an increase of BMD in the

lumbar spine by 3%19. Antifracture efficacy was observed

only in the vertebrae.20

Combined therapy alendronate or risedronate and HT has

shown a favorable effect on BMD compared with either agent

alone.21,22 However, HT combined with bisphosphonate

should be considered in women who had a new fracture or sig-

nificant bone loss under ongoing HT.23

The disadvantage of this study is that the data of antifrac-

ture efficacy is not presented. Another disadvantage may be

the heterogeneity of baseline T score values in groups and

subgroups; even though the changes are compared in the

study, baseline states of patients may affect the response.

According to the results of this study, HT-AT and AT alone

were found to be superior to HT alone with respect to incre-

ments in T score values in postmenopausal women with os-

teopenia and osteoporosis.

Postmenopozal Osteopeni ve Osteoporoz
Tedavisinde Farklı Tedavi Modalitelerinin
Etkinliği Çalışması

AMAÇ: Farklı antirezorptif ajanların ve hormon tedavisinin

(HT) T skoru üzerine etkisi araştırıldı.

GEREÇ VE YÖNTEM: Postmenopozal 1073 hasta çalışmaya

dahil edildi. Hastalar aldıkları tedavilere göre HT, antirezorptif,

HT ve antirezorptif tedavi kombine ve kontrol grubu olarak dört

gruba ayrıldılar. Tedaviye yanıt T skorundaki değişimle değer-

lendirildi. Ayrıca hormon tedavisi ve antirezorptif tedavi gru-

bunda alt grup analizi yapıldı.

BULGULAR: Antirezorptif ve kombine tedavi alan grupta HT

grubuna kıyasla anlamlı fark saptandı (P = 0.001, P = 0.001).

Hormon tedavisi (östrojen:170, östrojen-progestin: 234, tibo-

lon:136) grubunda kontrol grubuna göre T skorundaki değişim

anlamlı idi  (P = 0.001, P = 0.001, P = 0.001). Antirezorptif te-

davi (etidronat: 165, alendronat: 94, risedronat:11, kalsitonin:

10) alan grupta da kontrol grubuna göre anlamlı değişim sap-

tandı (P = 0.001, P = 0.001, P = 0.001, P = 0.001) . Alt grup

analizinde T skorundaki değişim sadece alendronat ve etidro-

nat arasında bulundu (P=0.001).

SONUÇ: Postmenopozal osteopeni-osteoporozlu olgularda,

hormon tedavisi ve antirezorptif tedavi kombinasyonu  tek ajan

tedaviye kıyasla T skoru üzerinde daha etkilidir. 

Anahtar Kelimeler: Menopoz, Kemik mineral densitesi,

Hormon replasmanı, Antirrezorptif tedavi
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